nm--‘mnn

A Coruﬁa ﬁ
‘I:I,:I-e‘:('i:owembre 2023 ﬂ
[ﬂll

Manuel L. Rodriguez Peralvarez
Hospital Reina Sofia y Universidad de Cordoba

®
IMIBIC

INSTITUTO MAIMONIDES DE

[ ]
=  —
=y . ? —
= _
INVESTIGACION BIOMEDICA

H U R s UNIVERSIDAD B CORDOBA P Corpos

e AT
- " "t



HISTORY.
REVIEW ARTICLE

MELD and PELD: Application of Survival Models to

Liver Allocation

Russell H. Wiesner, Sue V. McDiarmid, Parrick S. Kamath, Eric B. Edwards,
Michael Malinchoc, Walter K. Kremers, Ruud A.F. Krom, and W. Ray Kim

» Previo a 1998: Priorizacion segiin tiempo en lista de espera (“first come, first served”)
» 1998-2002: Child-Pugh define 3 categorias.
» 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 hepatico
» 2002: Se adopta MELD para priorizar lista de espera en EEUU

Wiesner R. et al. Liver Transplantation (2001)



A
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Disparities in Liver Transplantation Before and After
Introduction of the MELD Score

Cynthia A. Moylan, MD, Carla W. Brady, MD, MHS, Jeffrey L. Johnson, MS, Alastair D.
Smith, MB, ChB, Janet E. Tuttle-Newhall, MD, and Andrew J. Muir, MD, MHS

Division of Gastroenterology (Drs Moylan, Brady, Smith, and Muir), Comprehensive Cancer
Center (Mr Johnson), and Division of General Surgery and Critical Care (Dr Tuttle-Newhall), Duke
University Medical Center, Durham, North Carolina

JAMA. 2008 November 26; 300(20): 2371-2378.

PRE-MELD
1996-2000

VS

POST-MELD
2002-2006

Moylan C. et al. JAMA (2008)
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Frequency (%)

Adjusted OR P

Women Men (95% CI)? Value
Death or becoming too sick for liver transplantation
Without hepatocellular carcinoma®
Pre-MELD cohort (n = 4066) 353(224) 548 (21.9) 1.08(091-1.26) 37
Post-MELD cohort (n= 5163) 437(23.7) 739214y 130 (1.03—1.4?)\ 003
With hepatocellular carcinoma
Pre-MELD cohert (n=91) 4(14.8) 23(359) 0.28(0.07-0.99) 05
Post-MELD cohort (n = 387) 9(10.0) 41(13.8) NA
Liver transplantation
Without hepatocellular carcinoma
Pre-MELD cohort (n= 4067) 1109 (64.8) 1686 (67.6) 0.80(0.70-092) 002
Post-MELD cohort (n = 5289) 736 (30.9) 1679(48.7) 0.70(0.62-079) <001
With hepatocellular carcinoma
Pre-MELD cohert (n=91) 19 (70.4) 31(484) 248(0.91-7.30) 08
Post-MELD cohort (n=387) 67(744)  233(784) 0.72(041-1.31) 27
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La probabilidad de mortalidad o exclusion de lista de espera
por agravamiento es un 30% superior en mujeres
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Cullaro G. et al. Am J Transplant (2018)
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Time for Action to Address the Persistent
Sex-Based Disparity in Liver Transplant Access

JAMA Surgery Published online May 20, 2020
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Verna E. and Lai J. JAMA Surg (2020)



Allen et al. Transplantation (2018)
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E ¢Y en nuestro medio?

Registro Espaiol de Trasplante Hepatico 2000-2017: 9427 pacientes

Pacientes que reciben TH
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Pacientes excluidos de lista

=0.002

Overall Before 2011 After 2011

. Men . Women

Antes de 2011 Después de 2011
OR 1.5 (p=0.018) OR 1.1 (NS)

Probabilidad de exclusion de lista siendo mujer

HR 1.5 (p=0.043) HR 1.2 (NS)

M. Tejedor, M. Berenguer et al. Manuscrito en preparacion.
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Gastroenterology 2019;156:1675-1682

CLINICAL—LIVER

Frailty Associated With Waitlist Mortality Independent of Ascites |2
and Hepatic Encephalopathy in a Multicenter Study

Jennifer C. Lai," Robert S. Rahimi,” Elizabeth C. Verna,” Matthew R. Kappus,”

Michael A. Dunn,” Mara McAdams-DeMarco,®” Christine E. Haugen,” Michael L. Volk,®
Andres Duarte-Rojo,” Daniel R. Ganger,'? Jacqueline G. O’Leary,'’ Jennifer L. Dodge, '*
Daniela Ladner,'® and Dorry L. Segev’

" | Not frail B rai L Grip J 4 [ Chair J 4- [BalanceJ

a \.(, The Liver Frailty Index
VLT  Jiverfrailtyindex.ucsf.edu

50%1 N " * - & stands
-
40% 39% 38% 39% * Sdeby  Sem  fendem
- " ' ‘
P <.02 . 10 sec each
- ‘ Neuromotor
Nutrition Muscle strength L
coordination
Noascites |  ascites Ascites  No HE yg  Bothascites
No HE and HE

Lai JC. et al. Gastroenterology (2019)
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Sustitucion de creatinina por GRAIL

o . - HEPATOLOGY E7AASLD
(creatinina, BUN, edad, género, raza y albumina) T

HEPATOLOGY, VOL. 71,NO. 5,2020 LIVER FAILURE/CIRRHOSIS/PORTAL HYPERTENSION

MELD-GRAIL-Na: Glomerular

E N=17.095 S.-{:-I_{ Filtration Rate and Mortality on

(2014-2015) Liver-Transplant Waiting List

%

Elimina la creatinina del modelo No validacion externa
Demuestra calibracion La raza entra en el modelo
¢Periodo influenciado por antivirales?
Solo mejora a MELD-Na en score>25

Asrani et al. Hepatology (2020)



LEED) oot

VIELD 3.0

“seth

Adicion de género y albumina
(mantiene la creatinina en el modelo)

(2016-2018)

% N=29410 DAY

Datos mas recientes
Elevado tamafno muestral

Aceptado para implantar en EEUU

Kim R. et al. Gastroenterology (2021)

Gastroenterology 2021;161:1887-1895

CLINICAL—LIVER

MELD 3.0: The Model for End-Stage Liver Disease Updated 2
for the Modern Era

ORGAN PROCUREMENT AND
TRANSPLANTATION NETWORK

%

No validacion externa
No demuestra calibracion
Priorizacion excesiva de mujeres




El modelo GEMA “ seth

Development and validation of the Gender-Equity Model for 9':} ®
Liver Allocation (GEMA) to prioritise candidates for liver -
transplantation: a cohort study

Manuvel Luis Rodriguez-Perdlvarez*, Antonio Manuel Gémez-Orellana*, Avik Majumdar, Michael Bailey, Geoffrey W McCaughan, Paul Gow, m
Marta Guerrero, Rhiannon Taylor, David Guijo-Rubio, César Hervds-Martinez, Emmanuel A Tsochatzis

o

E

Blood and Transplant AU%&ILQ () Acl?r’?{e?d I—rllcr)];:gtal
N=7,682
N=1,638

(2010-2020)
Training and internal
validation (3:1)

(1998-2020)
External validation

Rodriguez-Peralvarez et al. Lancet Gastroenterol Hepatol (2022)



£ El modelo GEMA seth
MELD-Na GEMA (gema-transplant.com)

Model for End-stage Liver Disease-Na
Calc Gender-Equity model for Liver Allocation

RESULTS

3 3
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RFH-GFR

33.55
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37 e
GEMA GEMA-Na
Urea v 24 24 2 5
Gender ® C Male
. - E
= o Moderate or Severe ® Yes

NHS
Royal Free London  http://rfh-cirrhosis-gfr.ucl.ac.uk/
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[HEPATOLOGY

HEFATOLOGY, VOL. 8, N0, 3, 3017

Development and Validation of a
Mathematical Equation to Estimate
Glomerular Filtration Rate in Cirrhosis:
The Royal Free Hospital Cirrhosis
Glomerular Filtration Rate

> GEMA-Na

Gender-Equity Model for Liver Allocation-Na

Rodriguez-Peralvarez et al. Lancet Gastroenterol hepatol (2023); Kalafateli et al. Hepatology (2017)


http://gema-transplant.com/

“seth

P

GEMA: discriminacion
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COHORT | N* [MELD-Na|MELD-3.0 (GEMA-Na | ?(s-Na
Training 5 762 p=0.022
(overall) ’ (0.755-0.810) (0.740-0.780) (0.769-0.823) p<<0.001
Training 1 955 0.784 0.766 0.821 p<0.001
(women) ! (0.739-0.829) (0.718-0.815) (0.781-0.860) p<0.001

Internal validation | , o, 0.742 0.720 0.766 p=0.006
(overall) ! (0.686-0.797) (0.657-0.784) (0.715-0.818) p=0.001
Internal validation 0.779 0.763 0.802 p=0.087
(women) (0.688-0.871) (0.660-0.867) (0.716-0.888) p=0.164
External validation 1638 0.745 0.749 0.774 p=0.014
(overall) ! (0.690-0.800) (0.696-0.802) (0.720-0.827) p=0.008
External validation 0.714 0.732 0.796 p=0.009
(women) (0.592-0.835) (0.625-0.839) (0.698-0.895) p=0.007

Rodriguez-Peralvarez et al. Lancet Gastroenterol Hepatol (2023)
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Rodriguez-Peralvarez et al. Lancet Gastroenterol Hepatol (2023)

D
=S
(D
-
)

Q)

Trasplantes en
90 dias
(N=3.995)

No
Transplantados

“seth



) ) ) ¥ o . Ny
EPriorizacion diferencial (vs. MELD-Na) et

|£|:||:| Trasplantados 90 *

MELD-Nay |
/9

SIEANE K (346% @ *—(28,8%

(N=3.257)
3
=) Priorizacion difer. , % GEMA-Na MELD-Na
C—G (N :468) Gender-Equity Model for Liver Allocation-Na Model for End-stage Liver Disease-Na
d
= I
o
p=
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12.6% 4 ¥

Rodriguez-Peralvarez et al. Lancet Gastroenterol Hepatol (2023)

* n<0,001
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|£|:||:| Trasplantados 90 *
A dia (o) (o0 ()

MELD 3.0y ,
/9
GEMA-Na K (9% @ *(48,3%
(N=3.018) il
3
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* p<0,001

Rodriguez-Peralvarez et al. Lancet Gastroenterol Hepatol (2023)
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MA-Na VS

Rodriguez-Peralvarez et al. Lancet Gastroenterol Hepatol (2023)

MELD 3.0

Gender-Equity Model for Liver Allocation-Na Model for End-stage Liver Disease 3.0
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Mejoria discriminacion
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paracion entre modelos
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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: Rodriguez-Peralvarez et al.

The Lancet GH (2023)
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¢ Comparacién entre modelos seth

60 60
0
2 51,6%
'© 5 50 — 50
o =— ~
S % -
£ g — w:d
EZ - S
S B 30 - 0o
T o = 25
30 18 16,7% 15,4% = 2033
S = = = S¢
22 10 = 10
= \\ % = = S
MELD-Na MELD-GRAIL MELD 3.0 GEMA-Na
(2008) (2020) (2021) (2022)
- - -

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: Rodriguez-Peralvarez et al.
The Lancet GH (2023)
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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: Rodriguez-Peralvarez et al.
The Lancet GH (2023)



& Caso clinico seth

Sepsi TA 65/50
epsis y
coagulopatia grave FC 119 lpm
w 1]32]32 12 37,82C
+ FR 25 rpm
S, Encefalopatia grado II/IV
ap
= = Noradrenalina
|2 Ringer lactato
Piper/tazo
INTENSIVE . .
CARE Parecentesis restrictiva

SSmeT

‘Smatsge.can » §00.452 ST » $30045

Cortesia del Dr. Avik Majumdar del Royal Prince Alfred Hospital, Sydney, Australia
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Caso clinico seth
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Mujer de 61 anos con sarcopenia y ascitis refractaria

Sensi TA 95/60
EpsISy Sindrome hepato-
coagulopatfa grave renal FC87 Ipm
w i[32]32 i sz T2 36,62C
vz = FR17 rpm
. Oligoanuria + emp. ascitis

P2 B
=

e Terli,prgsina (RCT)
|2 AlbUmina

FIIIILIIIIIIIIIL I P Furosemida
T | “ “ > INTENSIVE _
CARE Nueva paracentesis sL
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MELD-Na +
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SmantSge.an - 00662 LET + 520245

Cortesia del Dr. Avik Majumdar del Royal Prince Alfred Hospital, Sydney, Australia
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Mujer de 61 anos con sarcopenia y ascitis refractaria

Sepsis y Sindrome hepato-
coagulopatia grave renal
34 E 32 32 31 Dec 20222 31 Mar 2023 34

Empeoramiento funcion 32
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Cortesia del Dr. Avik Majumdar del Royal Prince Alfred Hospital, Sydney, Australia
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ORIGINAL ARTICLE

Superiority of the new sex-adjusted models to remove the
female disadvantage restoring equity in liver transplant
allocation

Giuseppe Marrone’?® | Valerio Giannelli® | Salvatore Agnes'? |
Alfonso Wolfango Avolio'?® | Leonardo Baiocchi* | Giammauro Berardi
Giuseppe Maria Ettorre® | FlaminiaFerri®® | Stefano Ginanni Corradini® |
Antonio Grieco'?® | NicolaGuglielmo® | IllariaLenci* | RaffaellaLionetti®® |
GianlucaMennini® | MartinaMilana* | Massimo Rossi® | Gabriele Spoletinil? |
Giuseppe Tisone* | Tommaso Maria Manzia® | Quirino Lai®

°

Brier skill Brier skill
Scores score score (%)
MELD .333 Ref.
MELDNa .280 +1.6
MELD 3.0 no albumin .276 +1.7
Sex-adjusted MELDNa .254 +2.4
MELD 3.0 albumin .233 +3.0
GEMA-Na .188

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

Liver WILEY

40

MELD
(]
'

154

10—§;30
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Reclassification of
transplanted cases, n (%)
Ref.

17/296 (5.7)

17/296 (5.7)

19/296 (6.4)

13/296 (4.4)

36/29

Cases saved on the total
number of dropouts
Ref.

1lin 26

1lin 26

1in 13

1in 13

Transplanted

@ \ot transplanted
@®MELD
®Gema-Na
@Both transplanted
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Perspectivas futuras

Utilizacion del modelo GEMA basado en inteligencia

artificial para corregir las disparidades de genero en el " Instituto
acceso al trasplante hepatico o
“voserar | w W vosemaL | @ FIS PI22/00312
H. Virgen Rocio Carmen Cepeda H. La Fe Toya Aguilera
H. Reina Sofia M. Rodriguez H. Alicante Sonia Pascual P N
H. R. Malaga Rocio Gonzalez HU. I. Cristina Gerardo Blanco L ot
H. Virgen Nieves M. D. Espinosa H. A coruia Francisco Suarez 6
H. Lozano Blesa Sara Lorente H. Santiago Santi Tomé
H. Central Asturias ML Gonzalez D. H 12 Octubre Monica Barreales - seth
H. NS Candelaria Elena Otdn H. Gregorio M Mario Romero
H. M. Valdecilla A. Cuadrado Lavin H. Ramon Cajal Rosa Martin M. N:7022
H. Rio Hortega Carmen Alonso H. Puerta Hierro Ana Arias (2016'202 1)
H. Clinic J. Colmenero H. Virgen Arrixaca Maria L. Ortiz Val idaCién GEMA y
H. Bellvitge Alba Cachero CU Navarra Amaya Redin delos AI
H. Vall D’Hebron ltxarone Bilbao H. Cruces Mikel Gastaca mo

ONT Gloria De |la Rosa
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Priorizacion en lista de espera de trasplante en Espana
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26 de Abril de 2024... Os esperamos!!!
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Manuel Rodriguez-Peralvarez

h02ropem@uco.es GEMA (gema-transplant.com)
3 @Rod_Peralvarez

Calc Gender-Equity model for Liver Allocation
Creatinine 16 mg/dL RESULTS
Bilirub 75 mg/dL
RFH-GFR
INR™ 114 33.55
Sodium® 137 mmol/L
GEMA-Na
2 25
Gender* ® Female O Male
Ag ars
Ascites No  Moderate or S Y

HURS

= Royal Prince

b= Kl

Royal Free London Ausun & Alfred Hospital
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http://gema-transplant.com/
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