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PREDICTION of FUTURE by an old cinese fortune-teller
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CHARACTERISTICS of GOOD PROGNOSTIC SCORES

1. ACCURACY: capability to identify an outcome
(ROC curve)

2. DISCRIMINATION: capability to separate the subclasses
(Kaplan Meier)

3. VALIDATION (guaranties the reproducibility of the results)
a. - internal validation
b. - external validation
c. - indipendent external validation









HEPATOLOGY Vol.  33,  No.  2,  2001



HEPATOLOGY Vol.  33,  No.  2,  2001



99

C-statistic 0.65



M. Ravaioli, G. L. Grazi,∗, G. Ballardini, G. Cavrini, G. Ercolani, M. Cescon, M. Zanello, A. 
Cucchetti, F. Tuci, M. Del Gaudio, G. Varotti, G. Vetrone, F. Trevisani, L. Bolondi and A. D. Pinna

C-statistics
0.579 for Child, 
0.637 for Meld
0.644 for Meld-H

MELD and MELD-H  are stronger predictors of dropout

Delta 
2%

Delta 
15%
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V. Nekrasov, L. Matsuoka , M. Rauf1 , N. Kaur , S. Cao , S.Groshen and S. P. Alexopoulos
Transplantation. 2017 Oct;101(10):2360-2367 (N=207)



Is the MELD score EFFECTIVE for GRAFT ALLOCATION and 
SHARING ?

- in HCV patients / in HBV patients / in HCC patients
- in DCD patients
-
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A. W. Avolio,*, U. Cillo,*, M. Salizzoni, L. De Carlis, M. Colledan, G. E. Gerunda, V. Mazzaferro, G. Tisone, R. Romagnoli, 
L. Caccamo, M. Rossi, A. Vitale, A. Cucchetti, L. Lupo, S. Gruttadauriam, N. Nicolotti, P. Burra, A. Gasbarrini, and S. 
Agnes; On behalf of the Donor-to-Recipient Italian Liver Transplant (D2R-ILTx) Study Group

D-MELD=Donor age x biochemical MELD

INTERMEDIATE ACURRACY
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HIGH DISCRIMINATION  power HIGH DISCRIMINATION  power
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A. W. Avolio,*, U. Cillo,*, M. Salizzoni, L. De Carlis, 
M. Colledan, G. E. Gerunda, V. Mazzaferro, G. 
Tisone, R. Romagnoli, L. Caccamo, M. Rossi, A. 
Vitale, A. Cucchetti, L. Lupo, S. Gruttadauria, N. 
Nicolotti, P. Burra, A. Gasbarrini, and S. Agnes; On 
behalf of the Donor-to-Recipient Italian Liver
Transplant (D2R-ILTx) Study Group

HIGH ACCURACY

HIGH DISCRIMINATION

GOOD VALIDATION
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Patient SURVIVAL





Share 35 Changes Center Level Liver Acceptance Practices
David S. Goldberg, Matthew Levine, Seth Karp, Richard Gilroy, and L Peter

DBDDBD DBD DBD DCD DBDDBD DBD DBD DCD

% of LIVER ACCEPTED for patients with MELD 35 & over
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Transplant Infectious Dis, Volume: 25, Issue: 1, 12: 2022



Impact of high MELD scores on CMV viremia following liver transplantation
Transplant Infectious Dis, Volume: 25, Issue: 1, 12: 2022

Delta 
16%

at 6 months
Delta 

14%
at 12 months



PATIENT POPULATION 21.673 patients from DBD (2002-2006) and 41.504 years-at-risk 



LOW score (0-5)
(35.8% of pts) LOW-MODERATE score (6-15)

(46.8% of pts)
HIGH-MODERATE score (15-35)
(16.3% of pts)

HIGH score (36-40)
(0.7% of pts)

FUTILE score (>40)
(0.4% of pts)

SOFT score                                              
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c-statistic for 3-month survival after LTx = 0.70 

PATIENT POPULATION 21.673 patients from DBD (2002-2006) and 41.504 years-at-risk 
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P - SOFT score                                              
LOW score (0-5)
(40.3% of pts) LOW-MODERATE score (6-15)

(44.1% of pts)
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c-statistic for 3-month wait-list survival = 0.83 
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P - SOFT score                                              
LOW score (0-5)
(40.3% of pts) LOW-MODERATE score (6-15)

(44.1% of pts)
HIGH-MODERATE score (15-35)
(14.5% of pts)

HIGH score (36-40)
(0.7% of pts)

FUTILE score (>40)
(0.4% of pts)

MELD score                                              
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c-statistic 0.63
Low discrimination

c-statistic for 3-month wait-list survival = 0.83
High discrimination























- female sex was associated with a significantly higher risk of death

- Godfrey et al suggested that the predictive accuracy of the MELD score has declined over time, attributed
to the changing demographics of liver disease,  with a C-statistic of 0.80 in 2003 and 0.70 in 2015.



Comparison among MELD scores
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Total Psoas Area (TPA)
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Sarco-Model
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MELDNa
One extra point of MELDNa was added for each 0.5 cm2/m2 reduction of Total Psoas Area (TPA) < 6.0 cm2/m2
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American Journal of Transplantation 2015; 15: 2552–2561
I-BELT (Italian Board of Experts in the Field of Liver Transplantation)



• In July 2018, a lawsuit was filed against Health Resources and Services Administration 
regarding the disparity or LT access between areas and called for the OPTN/UNOS 
to implement a new liver allocation policy not based on arbitrary Donation Service 
Areas or Region Areas but rather as a zone-based liver distribution policy. 

• OPTN/UNOS introduced the new liver allocation policy, called acuity circle (AC)–
based model, in February 2020. 

• The new model is based on radially oriented zones around potential donors and 
involves converting each transplant center’s median Model for End-stage Liver
Disease (MELD) score at transplant to reflect transplants performed within a 250 
nautical mile radius.

The new Acuity Circle-based Liver Allocation in United States



Heterogeneous Circles for Liver Allocation
Geographic variation in liver supply and 
demand 
The circles (A) indicate the location of the 
supply of livers at each ZIP code
The stars (B) indicate the liver transplant
centers in the continental United States.

Transplant center and circle size

The 20  LTx centers  with  the  largest circles were in  the 
western states (Washington, Oregon, California, and 
Arizona) and had circles ranging in size from 662 to  894  
nm.  
The  20  transplant cen-ters with the smallest circles were
in the Midwest and the South and had circles ranging in size 
from 179 to 264 nm.



Average distance livers would travel in the northeast. 

A. Using homogeneous 500 nm circles, each location indicates the 
average distance a  liver would travel  based on  its recovery  
location  and  on  the  homogeneous circles.  

Livers recovered near high-demand  areas such as Philadelphia 
and New York City will travel approximately 200-250 nautic miles
on average. 

B. Using heterogeneous 500 nm circles, each location indicates the 
average distance a liver would travel based on its recovery location 
and on the heterogeneous circles. 

Livers recovered near high-demand areas such as Philadelphia 
and New York City will only travel approximately 100- 150 nautic
miles on average.

Heterogeneous Circles for Liver Allocation



Heterogeneous Acuity Circles for Liver Allocation

CONCLUSION
Using  carefully designed
heterogeneous acuity circles
can  reduce  geographic
disparity in   liver
supply/demand   ratios
compared with   homogeneous
circles of  radius ranging from  
150  to  1,000  nautic miles. 

The median (IQR) radius of our heterogeneous
circles was 326 (275- 470) nautic miles (NM).



The post-Acuity Circle (AC) era was
associated with higher cause 
specific 90-d hazards of transplant
and waitlist mortality.

The latter effect was primarily
driven by high-MELD centers. 

90-d hazards of transplant and waitlist mortality: DBD Transplant Direct 2022



Low-MELD centers had a 
higher proportion of donations
after circulatory death (DCDs) 
used.

Compared with low-MELD 
centers, mid-MELD and high-
MELD centers had
significantly lower cause-
specific hazards of DCD-LT 
in both eras.

90-d hazards of transplant and waitlist mortality: DCD Transplant Direct 2022



Are MELD score(s) predictive of GRAFT SURVIVAL ?

- recovery after high-risk graft
- intrinsic prognostic power
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REJECTION
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non-HCV
recurrence

BILIARY
complications

BACTERIAL
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1 yr:  
27% DELTA
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Relatore
Note di presentazione
Buongiorno a tutti, ringrazio Salvo ed Enrico ed il CD SITO per il cortese invito. 

1. Lo studio e’ stato effettuato con il coordinamento ed il supporto SITO 

2. nell’ambito di una collaborazione internazionale tra 16 centri 

3. Oltre al doveroso ringraziomento ai Direttori dei Centri per la fiducia accordata al progetto, desidero ringraziare i colleghi che anno contribuito con la raccolta e l’analisi preliminare dei dati 

4. Permettemi infine di ringraziare i nostri epatologi, in particolare Patrizia Burra e Mario Angelico che hanno effettuato rispettivamente dall’interno o dall’esterno una revisione critica del designo delllo studio e del manoscritto.

5. Pur essendo pubblicato da un mese e mezzo lo studio ha attirato l’attenzione della comunita’ trapiantologica internazionale come potete vedere dai parametri altimetrici.

6. E dal webinar ILTS dedicato al paper.



EASE score

EASE score
alfonso.avolio@unicatt.it

C-statistic 0.87

Relatore
Note di presentazione
Ed ecco i casi del database di analisi che si dispongono secondo il classico modello sigmoide
Ed ecco lo score:
I parametri sono: il MELD al trapianto espressione della severita’ di malattia e del grado di scompenso
Il numero di sacche di emazie trasfuse durante l’intervento espressione della complessita’ chirurgica
La presenza o meno di trombosi arteriosa o portale
I parametri cinetici (AUC e slope) di AST, conta piastrinica, bilirubina
Infine il volume del centro. L’effetto pur essendo di significato borde line e’ presente; ed in ogni caso e’ DOVEROSO (e lo dico da nella veste di chi lavora in un centro NON ad elevato volume) effettuare un aggiustamento per questo parametro
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Promoters:

NCT05289609 https://gemelligenerator.it/projects/the-improvement-study-2/

International, Multicenter, Prospective, Non-competitive, Observational study to Validate and
Optimize kinetic prediction models of 90-day and 1-year allograft failure after Liver
Transplantation. The IMPROVEMENT study

Alfonso AVOLIO, PI
alfonso.avolio@unicatt.it

Dumont-UCLA 
Liver Transplant Center / Liver Cancer Center 

Vatche AGOPIAN, co-PI
VAgopian@mednet.ucla.edu



International, Multicenter, Prospective, Non-competitive, Observational study to Validate and
Optimize prediction models of 90-day and 1-year allograft failure after Liver Transplantation.
The IMPROVEMENT study

Vatche Agopian (US)
Alfonso Avolio (IT)

Constantino Fondevila (SP)

Gabriel Oniscu (UK) Quirino Lai (IT)

Kris Croome (US)

Umberto Cillo (IT)

Hiroto Egawa (Japan)

Paulo Martins (US)

Gonzalo Sapisochin (Canada)

Mohamed Rela (India)

Martin De Santibanes (ARG)

Wojtek Polak (NE)

North America
6 members

South America
2 members

ASIA
3 membersEUROPE

7 members

Zhiyong Guo (China)

Patrizia Burra (IT)
(hepatologist)

Julio Widerkehr (BR)

Marc Melcher (US)

Cristiano Quintini (US)



NEW STUDY (ongoing, 2790 cases enrolled)
International Multicenter Prospective, Non-competitive, Observational study to Validate and 
Optimize prediction models of 90-day and 1-year allograft failure after liver transplantation.
The IMPROVEMENT study



NEW STUDY 
International Multicenter Prospective, Non-competitive, Observational study to Validate and 
Optimize prediction models of 90-day and 1-year allograft failure after liver transplantation
The IMPROVEMENT study

The RATIONALE of the study and the working hypothesis of the MODEL:
three graft MACRO-types

1. DBD (standard grafts)  reference group

2. DCD (& high-risk DBD) grafts high-risk group ?

3. Living Donor grafts low-risk group ?
reference group ?

perfusion machines

perfusion machines
for previously excluded grafts

(steatosis >30%) 100



A. Stratification according to the SEVERITY of the DISEASE in the RECIPIENT

- MELD, MELDNa, MELD 3.0 at transplant
- Modified Charlson comorbidity index at transplant
- ASA class
- Frailty index at transplant
- Sarcopenia evaluation (area of 3° lumbar vertebra): last CT-scan during the list period
- Nutritional evaluation (Visceral Adipose Tissue): last CT-scan during the list period
- CAD-LT score, number of stents, ejection fraction % 104

NEW STUDY (proposal)
International Multicenter Prospective, non-competitive, Observational study to Validate and 
Optimize prediction models of 90-day and 1-year allograft failure after liver transplantation.
The IMPROVEMENT study



• Avolio A, PI, Italy
• Agopian V, co-PI, USA
• Burra P, Italy (hepatologist)
• Cillo U, Italy
• Croome K, USA
• De Santibanes M, Argentina
• Egawa H, Japan
• Fondevilla C, Spain
• Guo Z, China

• Lai Q, Italy
• Martins P, USA
• Melcher M, USA
• Oniscu G, UK
• Polak W, NE
• Quintini C, USA
• Rela M, India
• Sapisochin G, Canada
• Wielderkehr J, Brazil

STEERING COMMITTEE (Asia 3, Europe 7, Americas 8 members)

NCT05289609

International Multicenter Prospective, Non-competitive, Observational study to Validate and 
Optimize kinetic prediction models of 90-day and 1-year allograft failure after liver transplantation
The IMPROVEMENT study

Asia  17 Centers

Europe  45 Centers

North America  19 Centers

South America 7 Centers
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