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Influencia de la disparidad de 

género en el trasplante hepático



Wiesner R. et al. Liver Transplantation (2001) 

➢Previo a 1998: Priorización según tiempo en lista de espera (“first come, first served”)

➢1998-2002: Child-Pugh define 3 categorías. 

➢2000: El tiempo en lista de espera no se relaciona con la mortalidad.

➢2000: “The severity index should be based on a few, readily available objective

variables to determine the risk of dying”

➢2000: Se publica el modelo MELD (TIPS)

➢2001: Se valida MELD en trasplante hepático

➢2002: Se adopta MELD para priorizar lista de espera en EEUU



Moylan C. et al. JAMA (2008)

VS

PRE-MELD
1996-2000

POST-MELD
2002-2006



Cullaro G. et al. Am J Transplant (2018)

La probabilidad de mortalidad o exclusión de lista de espera 
por agravamiento es un 30% superior en mujeres



Verna E. and Lai J. JAMA Surg (2020)

Si existiese un acceso 
paritario al trasplante, 
podría haberse evitado 
el fallecimiento de 800 
mujeres en EEUU en la 

última década



Allen et al. Transplantation (2018)

A idéntica función renal, las 
mujeres reciben menos 

puntuación MELD



M. Tejedor, M. Berenguer et al. Manuscrito en preparación. 



Lai JC. et al. Gastroenterology (2019)



Asrani et al. Hepatology (2020)

Sustitución de creatinina por GRAIL 
(creatinina, BUN, edad, género, raza y albúmina)

N=17.095

(2014-2015)

Elimina la creatinina del modelo

Demuestra calibración

No validación externa

La raza entra en el modelo

¿Periodo influenciado por antivirales?

Solo mejora a MELD-Na en score>25



Kim R. et al. Gastroenterology (2021)

Adición de género y albúmina 
(mantiene la creatinina en el modelo)

N=29.410

(2016-2018)

No validación externa

No demuestra calibración

Priorización excesiva de mujeres

Datos más recientes

Elevado tamaño muestral

Aceptado para implantar en EEUU



Rodríguez-Perálvarez et al. Lancet Gastroenterol Hepatol (2022)

N=7,682

(2010-2020)

Training and internal 

validation (3:1)

N=1,638

(1998-2020)

External validation



http://rfh-cirrhosis-gfr.ucl.ac.uk/

Rodríguez-Perálvarez et al. Lancet Gastroenterol hepatol (2023); Kalafateli et al. Hepatology (2017)

GEMA (gema-transplant.com)MELD-Na
Model for End-stage Liver Disease-Na

http://gema-transplant.com/


Rodríguez-Perálvarez et al. Lancet Gastroenterol Hepatol (2023)

COHORT N* p (vs –Na)

p (vs 3.0)

Training          

(overall)
5,762

0.783          
(0.755-0.810)

0.770         
(0.740-0.780)

0.796
(0.769-0.823)

p=0.022

p<0.001

Training        

(women)
1,955

0.784          
(0.739-0.829)

0.766          
(0.718-0.815)

0.821
(0.781-0.860)

p<0.001

p<0.001

Internal validation 

(overall)
1,920

0.742          
(0.686-0.797)

0.720           
(0.657-0.784)

0.766
(0.715-0.818)

p=0.006

p=0.001

Internal validation

(women)
623

0.779          
(0.688-0.871)

0.763           
(0.660-0.867)

0.802
(0.716-0.888)

p=0.087

p=0.164

External validation

(overall)
1,638

0.745          
(0.690-0.800)

0.749          
(0.696-0.802)

0.774
(0.720-0.827)

p=0.014

p=0.008

External validation

(women)
432

0.714          
(0.592-0.835)

0.732          
(0.625-0.839)

0.796
(0.698-0.895)

p=0.009

p=0.007

GEMA-NaMELD-Na MELD-3.0



Rodríguez-Perálvarez et al. Lancet Gastroenterol Hepatol (2023)

Cambio ≥2 puntos

51,6%

32,3%

19,3%

GEMA-Na score at listing
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Rodríguez-Perálvarez et al. Lancet Gastroenterol Hepatol (2023)

Trasplantes en 

90 días

(N=3.995)

No 

Transplantados



Trasplantados 90 

días

MELD-Na y 

GEMA-Na

(N=3.257)

No 

Trasplantados

Priorización difer.

(N=468)

12.6%
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11,2%

34,6%

7,9%

51,1%

2,6%

28,8%

*

*

* p<0,001

2,4%

29,4%

Rodríguez-Perálvarez et al. Lancet Gastroenterol Hepatol (2023)



Trasplantados 90 

días

MELD 3.0 y 

GEMA-Na

(N=3.018)

No 

Trasplantados

Priorización difer.

(N=509)
M
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rt
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d
a
d

10,8%

36,9%

7,5%

35,2%

2,6%

48,3%

*

*

* p<0,001

2,3%

26,3%

14.4%
Rodríguez-Perálvarez et al. Lancet Gastroenterol Hepatol (2023)



VS MELD 3.0
Model for End-stage Liver Disease 3.0

VS MELD-Na
Model for End-stage Liver Disease-Na

1/8

1/21

1/19

1/14

Rodríguez-Perálvarez et al. Lancet Gastroenterol Hepatol (2023)



MELD-Na: Kim et al. New Engl J Med (2008); MELD-GRAIL: Asrani et al. Hepatology (2020); MELD 3.0: Kim et al. Gastroenterology (2021); GEMA: Rodríguez-Perálvarez et al. 

The Lancet GH (2023)
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Cortesía del Dr. Avik Majumdar del Royal Prince Alfred Hospital, Sydney, Australia 
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Superiority of the new sex- adjusted models to remove the 

female disadvantage restoring equity in liver transplant 

allocation
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Abstract

Background and Aims: Model for End- stage Liver Disease (MELD) and MELDNa are 

used worldwide to guide graft allocation in liver transplantation (LT). Evidence ex-

ists that females are penalized in the present allocation systems. Recently, new sex- 

adjusted scores have been proposed with improved performance respect to MELD 

and MELDNa. GEMA- Na, MELD 3.0, and sex- adjusted MELDNa were developed to 

improve the 90- day dropout prediction from the list. The present study aimed at eval-

uating the accuracy and calibration of these scores in an Italian setting.

Methods: The primary outcome of the present study was the dropout from the list up to 

90 days because of death or clinical deterioration. We retrospectively analysed data from 

855 adults enlisted for liver transplantation in the Lazio region (Italy) (2012– 2018). Ninety- 

day prediction of GEMA- Na, MELD 3.0 and sex- adjusted MELDNa with respect to MELD 

and MELDNa was analysed. Brier score and Brier Skill score were used for accuracy, and 

the Greenwood- Nam- D'Agostino test was used to evaluate the calibration of the models.

Results: GEMA- Na (concordance =  .82, 95% CI =  .75– .89), MELD 3.0 (concordance =  

.81, 95% CI =  .74– .87) and sex- adjusted MELDNa (concordance =  .81, 95% CI =  .74– 

.88) showed the best 90- day dropout prediction. GEMA- Na showed a higher increase 

in accuracy with respect to MELD (p =  .03). No superiority was shown with respect 

to MELDNa. All the tested scores showed a good calibration of the models. Using 

GEMA- Na instead of MELD would potentially save one in nine dropouts and could 

save one dropout per 285 patients listed.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, 
provided the original work is properly cited.
© 2023 The Authors. Liver International published by John Wiley & Sons Ltd.

Abbreviations: 95% CI, 95% confidence intervals; CLD, chronic liver disease; DAAs, direct- acting antivirals; GEMA- Na, Gender- Equity Model for liver Allocation sodium; HCC, 
hepatocellular carcinoma; INR, international normalized ratio; IQRs, interquartile ranges; LT, liver transplantation; MELD, Model for End- stage Liver Disease; MELDNa, Model for 

End- stage Liver Disease Sodium; NNT, number needed to treat; PBC, primary biliary cholangitis; PSC, primary sclerosing cholangitis; SRTR, Scientific Registry of Transplant Recipients; 
STROBE, The Strengthening the Reporting of Observational Studies in Epidemiology.

Marrone G.et al. Liver International (2023, in press)



FIS PI22/00312

N=7.022

(2016-2021)

Validación GEMA y 

modelos AI

HOSPITAL IP

H. Virgen Rocío Carmen Cepeda

H. Reina Sofía M. Rodríguez

H. R. Málaga Rocío González

H. Virgen Nieves M. D. Espinosa

H. Lozano Blesa Sara Lorente

H. Central Asturias ML González D.

H. NS Candelaria Elena Otón

H. M. Valdecilla A. Cuadrado Lavín

H. Río Hortega Carmen Alonso

H. Clinic J. Colmenero

H. Bellvitge Alba Cachero

H. Vall D’Hebrón Itxarone Bilbao

HOSPITAL IP

H. La Fe Toya Aguilera

H. Alicante Sonia Pascual

HU.  I. Cristina Gerardo Blanco

H. A coruña Francisco Suárez

H. Santiago Santi Tomé

H 12 Octubre Mónica Barreales

H. Gregorio M Mario Romero

H. Ramón Cajal Rosa Martín M.

H. Puerta Hierro Ana Arias

H. Virgen Arrixaca María L. Ortiz

CU Navarra Amaya Redín

H. Cruces Mikel Gastaca

ONT Gloria De la Rosa

Utilización del modelo GEMA basado en inteligencia

artificial para corregir las disparidades de género en el

acceso al trasplante hepático



MELD-3.0

GEMA-Na

MELD
MELD-Na

Consenso SETH 2024

Priorización en lista de espera de trasplante en España
26 de Abril de 2024… Os esperamos!!!



GEMA (gema-transplant.com)
Manuel Rodríguez-Perálvarez

h02ropem@uco.es 

@Rod_Peralvarez

http://gema-transplant.com/
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