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PREDICTION of FUTURE by an old cinese fortune-teller




CHARACTERISTICS of GOOD PROGNOSTIC SCORES

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

2. DISCRIMINATION: capability to separate the subclasses . "
(Kaplan Meier)
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3. VALIDATION (guaranties the reproducibility of the results)
a. -internal validation
b. - external validation
c. -indipendent external validation :
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A Model to Predict Survival in Patients With End-Stage Liver Disease et
RusseLL H. WIESNER,! MICHAEL MALINCHOC,> WALTER KREMERS,? TERRY M. THERNEAU,? @ { '

CATHERINE L. KOSBERG,! GENNARO D’AMIcO,? E. ROLLAND DIcksON,! AND W. Ray Kim!:2
HEPATOLOGY Vol. 33, No. 2, 2001

mbulatory (non-cholestatic, PBC)

/ "Historical" \

FiGg.1. Datasets used in the validation (total n = 2,278). While the model
was developed in patients with end-stage liver disease undergoing the TIPS
procedure, the model was validated in a large number of patients with a
progressively wider spectrum of severity and etiology of liver disease.
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A Model to Predict Survival in Patients With End-Stage Liver Disease

PATRICK S. KAMATH, | RUSSELL H. WIESNER,! MICHAEL MALINCHOC,2 WALTER KREMERS,? TERRY M. THERNEAU, 2
CATHERINE L. KOSBERG,! GENNARO D’AMIcO,? E. ROLLAND DIcksON,! AND W. Ray Kim!:2

HEPATOLOGY Vol. 33, No. 2, 2001

TasLe 2. Validity of MELD in Predicting Mortality

Ambulatory
Hospitalized Noncholestatic Ambulatory PBC Historical
N = 282 N = 491 N = 326 N=1179
1-Week mortality 0.95 (0.88-1.00) 0.80 (0.67-0.94) — 0.84 (0.78-0.89)
3-Month mortality 0.87 (0.82-0.92) 0.80 (0.69-0.90) 0.87 (0.71-1.00) 0.78 (0.74-0.81)
1-Year mortality 0.85 (0.80-0.90)* 0./8 (0.70-0.85) 0.87 (0.80-0.93) 0.73 (0.69-0.76)t

TaBLE 3. Three-Month Death Rates

MELD =9 10-19 20-29 f 30-39 \ f =40 \
Hospitalized 4% (6/148) 27% (28/103) 76% (16/21) 83% (5/6) 100% (4/4)
Ambulatory noncholestatic 2% (5/213) 5.6% (14/248) 50% (15/30) — —
Ambulatory PBC 1% (3/308) 13% (2/16) 0% (0/2) — —
Historical 8% (55/711) 26% (90/344) 56% (47/84) \66% (233’35)2 \ 100% (5.1’5)‘)




PREDICTING OUTCOME AFTER LIVER TRANSPLANTATION:
UTILITY OF THE MODEL FOR END-STAGE LIVER DISEASE AND
DERIVED DISCRIMINATION FUNCTION?
KEvVIN C. MANGE,>* MICHAEL D. CRAWFORD,” PETER L. ABT,” ADAM M. FRANK,”
JOSEPH W. MARKMANN,”> ERGUN VELIDEDEOGLU,”> WILLIAM C. CHAPMAN,? AND JAMES F. MARKMANN®-®

TRANSPLANTATION Vol. 77, 99-106, No. 1, January 15, 2004
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Liver Transplantation with the Meld System: A
Prosi ective Study from a Single European Center
M

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

American Journal of Transplantation 2006, 6: 1572-1577
Blackwell Munksgaard

MELD and MELD-H are stronger predictors of dropout
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Evolution of risk prediction models for post-operative mortality

Hepatology International
https://doi.org/10.1007/s1

in patients with cirrhosis CONSENSUS
(Eric Kalo}- Jacob George® - Scott Read'* - Avik Majumdar** - Golo Ahlenstiel'?3  Hepato 20

1

Blacktown Clinical School, School of Medicine, Western

Sydney University, Blacktown, NSW 2148, Australia

Blacktown Hospital, Western Sydney Local Health District,

Blacktown, NSW 2148, Australia

Storr Liver Centre, The Westmead Institute for Medical
Research, Westmead Hospital and University of Sydney,

Westmead, NSW 2145, Australia
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VIC 3181, Australia

The University of Melbourne, Melbourne, VIC 3010,

Australia

Fig. 1 Parameters of risk
prediction models utilized for
assessment of post-operative
mortality in patients with
cirrhosis. ASA The American
Society of Anesthesiologists
physical status classifica-

tion, BMI body mass index,
CTP Child-Turcotte—Pugh, INR
international normalized ratio,
MELD Model for End-Stage
Liver Disease, MRS post-
operative Mayo Risk Score,
NAFLD non-alcoholic fatty liver
disease, VOCAL-Penn Veterans
Outcomes and Costs Associated

with the Liver
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National Outcomes of Liver Transplantation for

Model for End-Stage Liver Disease(Score >40:]The
Impact of Share 35

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

Table  Univariate analysis of (A) graft and (B) patient survival Table  Univariate analysis of (A) graft and (B) patient survival
of national Model for End-Stage Liver Disease >40 recipients of national Mods! for End Stage Liver Disease 240 recipients

Hazard ratio (95% Cl) p-value*®

Hazard ratio (95% Cl) p-value* (A) Predictors o
Recipient variable
(B) Predictors of recipient survival Age years] ; ~0.001
Age (years) (31-40 ) (0.95 (0.74-1.22)
41-50 0.92 (0.75-1.14)
(Eagﬁ ] <0.001 51-60 1.10 (0.90-1.34)
31-40 0.88 (0.68-1.15) \>60___J 1.41 (1.14-1.75)
Hospitalization time (days)
51-60 1.18 (0.96-1.46) 15-28 1.10 (0.98-1.23)
=28 1.26 (1.08-1.486)
>60 1.57 {1 .26-1 9?} ﬁ’rewous transplant \ g . - <0.001
Previous abdominal surgery .28-1.57) <0.001
ICU utilization .10-1.34) <0.001
Life support .27-1.55) <0.001
Ventilator dependence .31-1.61) <0.001
HCV positive .25—-1.54) <0.001
Pretransplant PVT .14-1.61) <0.001
\Diabetes -/ 29-1.62) )  <0.001

Donor variables
Donor age (years)

<30 <0.001
3140 .00-1.36)
41-50 .09-1.44)
51-60 .40-1.84)
61-70 .55-2.23)
=70 .71-2.93)




Is the MELD score EFFECTIVE for GRAFT ALLOCATION and
SHARING ?

- 1 HCV patients / in HBV patients / in HCC patients

- 1n DCD patients



Balancing Donor and Recipient Risk Factors in Liver
Transplantation: The Value of D-MELD With Particular
Reference to HCV Recipients

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

American Journal of ﬁanspfanranon 2011; 11: 2724-2736
D-MELD=Donor age x biochemical MELD

Table 3: Predictive factors at the Cox regression in the training set

Overall mortality (1 to 90 months)

Overall graft failure (1 to 90 months)

HR (95% Cl) p-Value HR (95% CI) p-Value

D-MELD

Class A versus class B 0.42 (0.29-0.60) <0.001 0.41 (0.29-0.58) <0.001

Class C versus class B 1.97 (1.569-2.43) <0.001 1.86 (1.63-2.27) <0.001
Recipient age 1.015 (1.006-1.024) 0.001 1.008 (1.000-1.0186) 0.0472
HCV status

Positive versus negative 1.43 (1.21-1.70) <0.001 1.40 (1.20-1.64) <0.0013
HBV status

Positive versus negative 0.72 (0.58-0.89) 0.002 0.75 (0.62-0.91) 0.004
Retransplant

Yes versus no 2.21 (1.70-2.87) <0.001 - — -
Biennium

2002-2003 versus 2008-2009 1.28 (0.99-1.65) 0.086 1.14 (1.07-1.71) 0.0107

2004-2005 versus 2008-2009 1.06 (0.84-1.33) 0.627 1.03 (0.84-1.27) 0.784

2006-2007 versus 2008-2009 1.28 (0.99-1.656) 0.056 1.09 (0.89-1.33) 0.416
Volume of the Center

Low versus medium 1.35 (1.11-1.65) 0.003! 1.19 (0.99-1.45) 0.059

High versus medium 0.92 (0.76-1.12) 0.391 0.98 (0.82-1.17) 0.779
C-statistics

Training set 0.641

Validation set

0.643

INTERMEDIATE ACURRACY i
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Balancing Donor and Recipient Risk Factors in Liver
Transplantation: The Value of D-MELD With Particular

Reference to HCV Recipients

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-ILTXx) Stud)/ Group

A J fr lantation 2011; 11: 2724-2736
D-MELD=Donor age X biochemical MELD merican Journal o ranspan ation
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Balancing Donor and Recipient Risk Factors in Liver
Transplantation: The Value of D-MELD With Particular
Reference to HCV ReCipientS American Journal of Transplantation 2011; 11: 2724-2736

A. W. Avolio,*, U. Cillo,*, M. Salizzoni, L. De Carlis,
M. Colledan, G. E. Gerunda, V. Mazzaferro, G. = 10
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 z D-NIELDfi?fg 2
behalf of the Donor-to-Recipient Italian Liver § 0.2 - *93‘;/"
Transplant (D2R-ILTx) Study Group S .
0 S vrs PS
’ | 70.9%(CY 0.68-0.74)
0,7
HIGH ACCURACY -
0,6
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GOOD VALIDATION oA DEMELD1750 {5
N=+110 Syrs P§
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0.4 1460 1179 919 7p4 Sik
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http:/www.D-MELD.com, the Italian survival calculator
to optimize donor to recipient matching and to identify
the unsustainable matches in liver transplantation

Alfonso W. Avolio, ' Salvatore Agnes,’ Umberto Cillo,” Maria C. Lirosi," Renato Romagnoli,?
Umberto Baccarani,* Fausto Zamboni,”> Daniele Nicolini,® Matteo Donataccio,” Alessandro Perrella,®
Giuseppe M. Ettorre,® Marina Romano,'® Nicola Morelli,’" Giovanni Vennarecci,” Chiara de Waure,'?
Stefano Fagiuoli,’® Patrizia Burra'® and Alessandro Cucchetti’®

Calculator of survival -www.D-MELD.com

D-MELD
deciles

# 10" D-MELD 1629-3240
@ 9th D-MELD 1273-1628
< 8™ D-MELD 1073-1272

Donor age 56

@
Possible Possible Possible o O 7" D-MELD 905-1072
recipient recipient recipient © > 6" D-MELD 776-904
#1 #2 #3 5 25‘“ D-MELD 667-775
= 4™ D.MELD 571-666
. ) = € 3" D-MELD 466-570
Bilirubin (mgsdn 1.0 7.0 19.0 o @ 2" D-MELD 339-465
e t p. e
Creatinine (mg/di) 1.0 1,4 2.8 A 15" D-MELD 96-338
INR 1,0 1,9 1.9
3 41
MELD 6 24 35
2 336 1344 1960 H
D-ELD Patient SURVIVAL
Recipient age 55 64 59 100, 97% 96% 93% 100
HCV status NEG POS POS 33 33
HBV status POS NEG NEG gg ;g
Portal vein Patent Thrombo Thrombo 50 50
: 40 40
Previous re-tx No No No at90 at1yrat3yrs at90 at 1 yr at 3 yn

dys dys

at90 at1 yr at 3 yrs
ol 19



Characteristics Associated with Liver Graft Failure:
The Concept of a Donor Risk Index

m r
»
. « Ld -

N.P. Goodrich”¢,
ragg-Gresham®®, D.M. Dykstra®°

J.D. Punchd, M.A. DebRoy®¢, S.M. Greenstein'
and R.M. Merion¢®d

Table 3: Donor factors significantly associated with liver allograft

failure (1998-2002)*

“Department of Surgery, Division of Transplantation,

University of California San Francisco, San Francisco,
California, USA

Donor parameter RR 95% Cl p-Value
Age

<40 1.00

40—49 1.17 1.08-1.26 0.0002
50-59 1.32 1.21-1.43 <0.0001
60-69 1.63 1.39-1.68 <0.0001
>70 1.65 1.46-1.87 <0.0001
African-American race (vs White)  1.19 1.10-1.29 <0.0001
Donor height (per 10 cm decrease) 1.07 1.04-1.09 <0.0001
COD = CVA 1.16 1.08-1.24 <0.0001
COD = Otherf 1.20 1.03-1.40 0.018
DCD 1.561 1.19-1.91 0.0006
Partial/Split 1.62 1.27-1.83 <0.0001

American Journal of Transplantation 2006, 6: 783-790

Graft survival (95% confidence interval)

Donorriskindex N (%) 3 Months 1 Year 3 Years

00<DRI<1.0 ) 3701(18.5) 19(910-927) ) 876(866-887)  81.2(79.9-82.6)
1.0 < DRI <1.1 2714(13.6) 90 3(892-914)  85.0(83.7-86.3)  78.7(77.1-80.3)
11<DRI<12  2272(114)  899(887-91.1)  B836(821-85.1)  7h.3(13.4-173
12<DRI<13  1873094)  885(87.1-899)  832(815-848)  753(73.2-774)
13<DRI<14 1687 (8.4) 888(874-903  823(805-84.1)  74.1(71.8-76.3
14 <DRI <15 1625 (8.1) 86.4 (848-880)  79.7(778-816)  71.1(68.8-73.4)
15<DRI<16 1446 (7.2) 86.3(84.5-880)  799(779-820)  70.6(68.1-73.1)
16<DRI<18  2118(106)  844(829-859)  769(7/5.1-78.7) 668 (64.7-69.0)
18 < DRI <20 1343 (6.7) 834(814-853)  758(736-78.1)  65.6(62.9-68.4)
2.0 < DRI 1244 6.2) 80.3(78.1-826) | 71.4(688-741)  60.0(56.9-63.2




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

Liver Transpl. 2017 May;23(5):604-613

% of LIVER ACCEPTED for patients with MELD 35 & over
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Share 35 Changes Center Level Liver Acceptance Practices
David S. Goldberg JMatthew Levine, Seth Karp, Richard Gilroy, and L Peter

Liver Transpl. 2017 May;23(5):604-613

®m A acceptance rates for allocation MELD<35
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Transelant Infectious Dis, Volume: 25, Issue: 1, 12: 2022

Impact of High MELD Scores on CMV Viremia Following Liver Transplantation

W e e = o % ol Sorry edran ot o Tramupdaont infex Bhoun Cneoven. 207

DESIGN OUTCOMES
Retrospective, single-center cohort CMV viremia at 12 months Mean time to CMV
Low MELD FTX73 162days
. Liver transplant High MELD
recipients
Multivariable Cox proportional-hazards model for CMV viremia
High-risk for CMV Variable Hazard ratio with 95% Q1 p-value
(CMV IgG D+/R-) MELD 2 35 1.73 (1.06-2.82 0.03
receiving valganciclovir ( ’
prophylaxis x3 months Recipient age 1.02 (0.99-1.04) 0.12
Male sex 0.68 (0.41-1.11) 0.12
Low MELD (<35) High MELD (235) | Donor age 1.01 (0.99-1.03) 0.07
nel62 el BPAR before CMV 1.55 (0.93-2.60) 0.10
Additional CMV intervention may be warranted following 3 months of prophylaxis among liver transplant recipients
with MELD scores 235 who are CMV high-risk.

TRANSPLANT INFECTIOUS DISEASE & —




Impact of high MELD scores on CMV viremia following liver transplantation
Transplant Infectious Dis, Volume: 25, Issue: 1, 12: 2022
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Survival Outcomes Following Liver Transplantation
(SOFT) Score: A Novel Method to Predict Patient

irvival Following Liver Transplantation
M. A. Hardy, K. J. Halazun, D. C.

Woodland, L. E. Ratner, B. Samstein, J. V.
Guarrera, R. S. Brown Jr. and J. C. Emond American Journal of Transplantation 2008; 8: 25372546
PATIENT POPULATION 21.673 patients from DBD (2002-2006) and 41.504 years-at-risk

Division of Abdominal Organ Transplantation, Columbia
University College of Physicians and Surgeons, New York



Survival Outcomes Following Liver Transplantation
(SOFT) Score: A Novel Method to Predict Patient

irvival Following Liver Transplantation
M. A. Hardy, K. J. Halazun, D. C. Division of Abdominal Organ Transplantation, Columbia

Woodland, L. E. Ratner, B. Samstein, J. V. University College of Physicians and Surgeons, New York

Guarrera, R. S. Brown Jr. and J. C. Emond American Journal of Transplantation 2008; 8: 25637-2546
PATIENT POPULATION 21.673 patients from DBD (2002-2006) and 41.504 years-at-risk

Table 4: P-SOFT and SOFT scores

Risk factor Points allotted SOFT score
Score to predict survival outcomes following liver 1.00 4 .E::____L?T()s_vt\;lvscore (0'52_* ~
transplantation (SOFT) | /o_df‘pts)' LOW-MODERATE-score-(648) ———~—-
~ T (46.8%.0f pts). L
e P-SOFT score Total from above 0.75 | ] “--L HIGH-MODERATE scoié (15:35)
e Portal bleed 48 h 6 E 1 L (16.3% of pts)
pretransplant S 1"1 e
e Donor age 10-20 years -2 @ (.50 T " THIGH score (36-30)——
e Donor age > 60 years 3 = ] L_"L,F‘1 (0.7% of pts)
e Donor cause of death from 2 LLl o Me—e—
cerebral vascular accident 5 0.25 FUTILE score (>40)
e Donor creatinine > 1.5 2 = (0.4% of pts)
mg/dL c-statistic for 3-month survival after LTx = 0.70
e National allocation 2
e Cold ischemia time 0-6 h -3 0.00
BMI = body mass index; MELD = model for end-stage liver l'.'ll r.-_; 4| ﬁl

disease.

Months



Survival Outcomes Following Liver Transplantation
(SOFT) Score: A Novel Method to Predict Patient
Survival Following Liver Transplantation

A. Rana®, M. A. Hardy, K. J. Halazun, D. C. Division of Abdominal Organ Transplantation, Columbia
Woodland, L. E. Ratner, B. Samstein, J. V. University College of Physicians and Surgeons, New York

Guarrera, R. S. Brown Jr. and J. C. Emond American Journal of Transplantation 2008; 8: 25637-2546

P - SOFT score

Preallocation score to predict survival outcomes following live 1.00] T{q\ LOW score (0-5)
transplantation (P-SOFT) (2[0h3°/‘0fpts)— —-OW-MODERATE Scarz (6=15)

...(44.1% of pts)

Risk factor Points allotted

- e e

e Age > 60

e BMI = 35

e One previous transplant

e Two previous transplants

e Previous abdominal
surgery

e Albumin < 2.0 g/dL

e Dialysis prior to
transplantation

e Intensive care unit 6
pretransplant

e Admitted to hospital r 3 . y .
pretransplant c-statistic for 3-month wait-list survival = 0.83

e MELD score =30 0.00

e Life support pretransplant -
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e Encephalopathy
e Portal vein thrombosis
e Ascites pretransplant
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Survival Outcomes Following Liver Transplantation
(SOFT) Score: A Novel Method to Predict Patient
Survival Following Liver Transplantation

A. Rana®, M. A. Hardy, K. J. Halazun, D. C. Division of Abdominal Organ Transplantation, Columbia

Woodland, L. E. Ratner, B. Samstein, J. V. University College of Physicians and Surgeons, New York
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Table 2: Regression model for prediction of transplant hospital-
ization costs based on illness severity at transplant and other
clinical and demographic factors

Parameter Recipient age
estimate, 12-17 —6999 (6552)
(Standard 18-29 —5642 (4346)
Characteristic error) $ p-Value Reference
Regression intercept 129519 (6338)  <0.0001 45-59 3560 (2308)
Donor risk index 60+ 8547 (2588)
<1.17 Reference
(1.17-1.36 2883(2351) (* 022
1.37-1.61 7735 (2356) 0.001
1.62-1.92 5241 (2392) 0.03
>1.93 11 013 (2516) <0.0001
\Missing 11 306 (2598) \_<0.0001 /

0.28
0.19

0.12
0.001
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Figure 3. Observed and Predicted Probability of Death at 90 Days.
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MELD 3.0: The Model for End-Stage Liver Disease Updated
for the Modern Era

W. Ray Kim, | Ajitha Mannalithara,' Julie K. Heimbach,” Patrick S. Kamath,” Sumeet K. Asrani,”

cott W. Biggins,* Nicholas L. Wood,” Sommer E. Gentry,” and Allison J. Kwong'
Gastroenterology 2021;161:1887-1895

- 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.

MELD 3.0 = 1.33 (if female) + [4.56 x log, (bilirubin)| +
082 x (137 - Na)] - [0.24 x (137 - Na) x
log (bilirubin)] + [9.09 x log/(INR)] + [11.14 x
log (creatinine)] + [1.85 x (3.5 - albumin)] - [1.83 x (3.5 -

albumin) x log.(creatinine)| + 6,
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Comparison among MELD scores

Risk Level
Low Intermediate High
Data
Sex M F M M F M M F
Bilirubin, mg/dL 2.5 2.5 6.0 6.0 6.0 12.0 12.0 12.0
Na, mmoL/L 131 131 131 131 131 128 128 128
INR 1.0 1.0 15 1.5 1.5 2.2 2.2 2.2
Creatinine, mg/dL 1.2 1.2 15 1.5 1.5 1.8 2.8 2.8
Albumin, g/dL 3.8 3.8 3.5 2.2 2.2 2.0 2.0 2.0
Scores
MELD
MELDNa
MELD 3.0
Delta®
MELD 3.0 no albumin
Predicted mortality, %
30 day 0.9 1.1 4.3 5.3 6.4 19.8 35.8 41.8
90 day 2.6 3.1 12.1 14.5 17.5 47 1 72.3 79.1

F, female; M, male.

“Difference between MELDNa and MELD 3.0 (delta score = MELD 3.0 - MELDNa).
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Risk Level
Low Intermediate High
Data
Sex M F M M F M M F
Bilirubin, mg/dL 2.5 2.5 6.0 6.0 6.0 12.0 12.0 12.0
Na, mmoL/L 131 131 131 131 131 128 128 128
INR 1.0 1.0 15 1.5 1.5 2.2 2.2 2.2
Creatinine, mg/dL 1.2 1.2 15 1.5 1.5 1.8 2.8 2.8
Albumin, g/dL 3.8 3.8 3.5 2.2 2.2 2.0 2.0 2.0
Scores
MELD 12 12 22
MELDNa 18 18 26
MELD 3.0 16 3 7 d 25
Delta® 2 -1 -1
MELD 3.0 no albumin 16 18 25
Predicted mortality, %
30 day 0.9 1.1 4.3 5.3 6.4 19.8 35.8 41.8
90 day 2.6 3.1 12.1 14.5 17.5 47 1 72.3 79.1

F, female; M, male.

“Difference between MELDNa and MELD 3.0 (delta score = MELD 3.0 - MELDNa).
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Comparison among MELD scores

Risk Level
Low Intermediate High
Data
Sex M F M M F M M F
Bilirubin, mg/dL 2.5 2.5 6.0 6.0 6.0 12.0 12.0 12.0
Na, mmoL/L 131 131 131 131 131 128 128 128
INR 1.0 1.0 15 1.5 1.5 2.2 2.2 2.2
Creatinine, mg/dL 1.2 1.2 15 1.5 1.5 1.8 2.8 2.8
Albumin, g/dL 3.8 3.8 3.5 2.2 2.2 2.0 2.0 2.0
Scores
MELD 12 12 22 22 22
MELDNa 18 18 26 26 26
MELD 3.0 16 3 7 d 25 26 27
Delta® 2 -1 -1 0 1
MELD 3.0 no albumin 16 18 25 25 27
Predicted mortality, %
30 day 0.9 1.1 4.3 5.3 6.4 19.8 35.8 41.8
90 day 2.6 3.1 12.1 14.5 17.5 47 1 72.3 79.1

F, female; M, male.
“Difference between MELDNa and MELD 3.0 (delta score = MELD 3.0 - MELDNa).
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Risk Level
Low Intermediate High
Data
Sex M F M M F M M F
Bilirubin, mg/dL 2.5 25 6.0 6.0 6.0 12.0 12.0 12.0
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INR 1.0 1.0 1.5 ét WO 2.2 2.2
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Scores 0 C{@d
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MELDNa - M 18 26 26 26 L 36 36
17 25 26 27 34 38 39
Delta™ -2 -1 -1 0 1 1 2 3
MELD 3.0 no albumin 16 18 25 25 27 34 39 40
Predicted mortality, %
30 day 0.9 11 4.3 5.3 6.4 19.8 35.8 41.8
90 day 2.6 3.1 12.1 14.5 17.5 47 1 72.3 79.1

F, female; M, male.

“Difference between MELDNa and MELD 3.0 (delta score = MELD 3.0 - MELDNa).
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Total Psoas Area (TPA)

TABLE 2 Construction of the Sarco-Models

95% Cl

Variables Beta SE Wald HR Lower Upper P

(A) Multivariable Cox regression analysis of cause-specific hazards for the risk of dropout before liver transplantation (training set)

MELDNa 0.067 0.02 1502 1.07 1.03 1.11 <0.0001
Albuming/dL  -0.440 0.17 6.53  0.64 0.46 0.90 0.01
Age years 0.027 0.01 6.39 1.03 1.006 1.05 0.01
Height cm -0.038 0.02 497 0.96 0.93 0.995 0.03

| TPA (cm?/m?)  -0.113 0.06 3.98 0.89 0.80 0.998 0.046 |
Weight kg 0.017 0.009 3.56 1.02 0.999 1.03 0.059
Male sex 0.464 0.32 2.08 1.59 0.85 2.99 0.15

-2Log likelihood: 1158.38
(B) Calculation of the Sarco-Model;
(0.067 x MELDNa) + (0.027 x age years) — (0.113 x TPA cm2/‘m2) - (0.038 x height cm) — (0.440 x albumin g/dL)
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Sarco-Model (0.067 x MELDNa) + (0.027 x age years) - (0.113 x TPA cm?/m?) - (0.038 x height cm) - (0.440 x albumin g/dL)

Entire population MELDNa220 MELDNa<20
1,0 IJ 1, / 1.0
0,8— ﬁ 067 0,84
3
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Z = =
@ @ @
c = [ o
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One extra point of MELDNa was added for each 0.5 cm2/m2 reduction of Total Psoas Area (TPA) <6.0 cm2/m2
MELDNa
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Liver

One extra point of MELDNa was added for each 0.5 cm2/m2 reduction of Total Psoas Area (TPA) <6.0 cm2/m2
MELDNa

TPA
cm?/m? 6
1 92
1.5 92
2 92
2.5 59
3 93
3.5 94
4 94
4.5 94
5 85
5.5 95
6 95
6.5 95
7 96
7.5 96
8 96
8.5 96
9 97
9.5 97
10 97
10.5 97
11 97
11.5 97
12 98
12.5 98
13 98
13.5 98
14 98
14.5 98
15 98

MELDNa
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A Multistep, Consensus-Based Approach to Organ
Allocation in Liver Transplantation: Toward a
“Blended Principle Model”

I-BELT (ltalian Board of Experts in the Field of Liver Transplantation)
American Journal of Transplantation 2015; 15: 2552-2561

N —— Table 4: Proposedandagreed national waiting list prioritization policies and geographical distribution of organ allocation for patients with or
- Blo¢ -

HCCTT,, -T0 without HCC and those considered MELD exceptions.
HeoTT -HCC Tt MELD<15 .
\ " HC'C e Allocation
:'! Exceptons: P3, P4 Priority PTS Category Points area
MELD <15
| Super-Urgent  FHF, early rel T (first come, first served) | | Nationwide |
Urgent MELD >30 Biochemical MELD Macro area
Exceptions: P1, P2 Uraent EXCEPTIONS P1 30 Macro area
\ Standard EXCEPTIONS P2 25+ 1/month Region
| Innovative Standard ~ Bioch MELD 15-29 Biochemical MELD Region
O 'nd'catT':tn:% Standard  HCC: TTp-TTes (downstaged patients HCC-MELD[19]+ extra points for time or MELD 22 at Region
- MELD>30 ‘ " : HCC or partial responders to bridge entry +extra points for time (at regional board’s discretion)§
Innovative Stratum 1 therapies) Cap at 29
idgations \ Standard HCC: Ty (first presentation or late ~ HCC-MELDI[19] Region
Ny N ) HCC recurrence) Criteria for awarding extra points for longer waits and priority class
- 19% e Stratum 2 migration on disease progression will be set regionally (regiona]
PRINCIPLE FUTURE Pure URGENCY Low ALTERNATIVES Post OLT UTILITY FUTURE board GDPFOVBU#
IBENEFIT [I HIGH BENEFIT I HIGH BENEFIT LOW BENEFIT IBENEFITI‘ Standard HCC TOC—TT‘TOL (Complete BiOChemical MELD Region
PRIORITY Multidisc Sickest first Greater benefit Waitlist time Multidisc HCC reSponderS or Ti tumOFS)
PREDICTOR - MELD/time bonus MELD, HCC-MELD MELD +tmebonus | -~ Stratum 3
AL W = = L Standard ~ EXCEPTIONS P3 20+ 1 every 2 months Region
FUTUREAIM | Upto2.5% To be reduced To be increased Not greater than 40% Upt02.5% Standard EXCEPT|ONS P4 15 +,| GVGF\/ 9 months Region




The new Acuity Circle-based Liver Allocation in United States Saving lives together

INOS

* |nJuly 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.
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Heterogeneous Circles for Liver Allocation

Nicholas L. Wood,' Amber B. Kernodle,” Andrew J. Hartley,” Dorry L. Segev,”* and Sommer E. Gentry

A . o ZpCodes| B % Transplant Center | 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.




Heterogeneous Circles for Liver Allocation E=AASLD
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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.
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Distribution of heterogeneous circle radii around each transplant center.

30 - The median (IQR) radius of our heterogeneous CONCLUSION
circles was 326 (275- 470) nautic miles (NM). Using ca reful |y d esign ed

heterogeneous acuity circles
can reduce geographic
disparity in liver
supply/demand ratios
compared with homogeneous
I M circles of radius ranging from
200 300 400 500 600 700 800 900 150 to 1,000 nautic miles.
Radius (NM)




Disparities in the Effects of Acuity Circle-based
Liver Allocation on Waitlist and Transplant Practice

Between Centers
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90-d hazards of transplant and waitlist mortality: DBD

A DBDLTPre-ACen

1.00+

0.751

Transplant probability

0.251

0.00

0.50+

Mid 35.0%
High 29.0%

9} (95% CI 41.64)

95% Cl 33.6-36.4)

95% Cl 27.4-30.7)

Center

— LowMELD
-==- Mid MELD
High MELD

B DB LT Post-AC 12

1.004

0.751

90-day probability of DBD fransplant

Tow 45.4%Y95% C1 439-46.9) Center

Mid 41.5%J95% Cl 40.4-42.7) — LowMELD

ngh 35.7% (95% Cl 342‘372) --=- Mid MELD
"""" High MELD

P<0.001

30

Days from LT

BTU

90

0.00
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%
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T

lantation

Transplant Direct 2022

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.
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90-d hazards of transplant and waitlist mortality: DCD

C

Transplant probability

DCD LTJPre-AC era
031 90-day probability of DCD transplant
Low 7.3% 5% Cl 6.3-8.5) Center
Md39% (5% CI3346)  — LowMELD
High 0.8% J95% C1 05-1.9) o
--=- Mid MELD
024 e High MELD
o P<0.001
00+

Days from LT

D

Transplant probability

DCD LT:{Post-AC era

"1 g0-day probabilty of DCD transplant i
Low 8.3%Y95% 01 7.3:9.4)
Mid 4.9% 5% C1 4 356) — LowMELD
g IO I 1018 __. LD

024 e High MELD

P0.001

0.0+

Days from LT

Transplantatlon

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.



Are MELD score(s) predictive of GRAFT SURVIVAL ?

- recovery after high-risk graft
- Intrinsic prognostic power
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Morbidity

Disease recurrence

Intensive care unit/ hospital stay
Biliary complications
PNF
EAD

Peak AST/ALT




Early (<1 y) and late (>1 y) causes of death after liver transplantation.

Early (<1vy) Late (> 1y)

A
Graft failure

Sepsis

De novo malignancy
Recurrent disease
Technical failure
Cardiovascular disease

Cerebrovascular disease

Pulmonary disease

Renal failure

Other Complications




Are There Better Guidelines for Allocation in Liver
Transplantation?

A Novel Score Targeting Justice and Ultility in the Model for End-Stage Liver
Disease Era
hristian E. Oberkofler, MD,* Ksenija Slankamenac, MC,* Milo A. Puhan, MD,}

Miillhaupt, MD,T Andreas Geier, MD,} and Pierre A. Clavien, MD, PhD*
Annals of Surgery = Volume 254, Number 5, November 2011
BAR

. Development of the Prediction Score Based on a Logistic Regression Analysis

Risk score 1.0 A
Regression Reference Value B x [W-
Predictor Category  Coefficient g P Wi Midpoint) B x (Wij - Wireference)  Wireferencel/B)
Recipient age <40y 0.021 <0.001  35.5 (Wireference) 0 0 08
>40-60 y 50.5 0.315 1 —
>60y 70.5 0.735 3 [
MELD score at transplantation ~ 6-15 0.155 <0.001 10.5 (Woreference) 0 0 E
>15-25 20.5 1.550 5 a 0.6
>25-35 30.5 3.100 10 @
>35 40.5 4.650 14 B
Retransplantation No 1.052 <0.001 0 (W3reference) 0 0 L)
Yes 1 1.052 4 2 0414 45
Life support pretransplant No 0.800 <0.001 0 (Wareference) 0 0 g
Yes 1 0.800 3 O 6-10
Cold ischemia 0-6h 0.042 <0.001 3.0 (Wsgeforence) 0 0 1115
>6-12h 95 0273 1 021 4820 S
>12h 15 0.504 2 c statistic 0.7
Donor age <40y 0.008 <0.001  35.5 (Wereterence) 0 0 >20
>40-60 y 50.5 0.120 1
~60y 705 0.280 1 0 n
*Constant B corresponds to an important change of 8 hrs in cold ischemia, which is equivalent to a coefficient 8 x 0.042 = 0.338. Points rounded to the next
integer. Shrinkage coeﬂgcient: 0.9945 ’ ’ ! 0 1 2 3 4 5 6 7 y

patient survival
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The Liver Retransplantation Risk Score: a prognostic

model for survival after adult liver

retransplantation
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Log rank test P < 0.001
= T T T T T T 1
0 1 2 3 4 5 6 7
Time after re-LT (years)
Rejection 364 241 200 171 139 113 82 66
Vascular 10947 o2 498 411 333 268 201 148
complications
PNF 979 489 411 334 267 196 158 127
Recurrent HCV 232 129 95 77 67 53 40 34
Recurrent
disonse 313 189 157 125 103 81 63 51
Biliary 479 290 225 186 140 110 79 60
complications
Bacterial 62 10 7 5 1 1 1 1
infection
Other 471 242 190 142 104 83 69 50

7 wVariables prognostic for graft failure after liver

retransplantation (W = 5150; 2006—2016) and points

according to the relT risk score.

Multivariable analysis

Variable HR [959% CI] P-value Points
Recipient-related
Age (years)
=40 1.00 =0.001 (0]
40—-60 1.086 [0.942—-1.251] (8]
=60 1.340 [1.145-1.567] 1
MELD score
=9 1.00 =0.001 (8]
10-19 1.215 [0.845-1.748] 0
20-29 1.317 [0.926-1.874] (0]
30-39 1.692 [1.189-2.408] 2
=40 2.192 [1.480-3.245] 2
Indication for relLT
ejection 1.00 <0.001 O
Vascular 1.246 [0.975-1.593] 0
complications
Primary 1.306 [1.018-1.677] 1
non-function
Recurrent HCWV 1.473 [1.082—-2.006] 1
Recurrent 1.120 [0.797—-1.574] 0
liver disease
Biliary 1.072 [0.810-1.419] (8]
complications
Bacterial infection 3.276 [2.167—4.954] 3
Other 1.499 [1.151-1.952] (8]
Recipient medical condition
R oh <0.001 ©
Hospitalized 1.477 [1.269-1.718] 1
Graft-related
Donor age (years
-sZ-'b-ﬂ'sx-'l 1.00 <0.001 0O
40—-60 1.232 [1.088-1.395] 1
=60 1.404 [1.228-1.605] 1
lime between primary LL andlrelT,
Very early 1.00 0.021 0O
(<2 weeks)
Early (2 weeks— 1.240 [1.053—-1.459] 1
3 months)
Late (=3 months) 1.132 [0.984-1.302] 0
CIT (h)
=6 1.00 =0.001 (8]
6-12 1.151 [1.002-1.322] 1
=12 1.375 [1.090-1.735] 1
Total points 0-10
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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.
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+ 0.044 x (MELD at transplant) +

+ 0.065 x (number of Packed Red Blood Cell transfused units during surgery) +
+ 2.567 (if arterial or portal thrombosis during days 1-10) +

+ 0.000534 x (AUC*2 calculated from log, of AST in 1, 2, 3,7, 10 POD) +

- 0.093 x (AUC calculated from log,, of platelet countin 1, 3, 7, 10 POD) +
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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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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

Promoters:

Geemelli

Fondazione Policlinico Universitario Agostino Gemelli IRCCS
Universita Cattolica del Sacro Cuore

Dumont-UCLA
Liver Transplant Center / Liver Cancer Center

Alfonso AVOLIO, PI Vatche AGOPIAN, co-PI
alfonso.avolio@unicatt.it VAgopian@mednet.ucla.edu
ClinicalTrials.gov PRS e GemelliGenerator

Protocol Registration and Results System
NCT05289609 https.//gemelligenerator.it/projects/the-improvement-study-2/



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
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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 grafts high-risk group 7 perfusion machines
L— reference group ?
3. Living Donor grafts low-risk group ?  perfusion machines

for previously excluded grafts
(steatosis >30%)



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

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 %



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

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

* Avolio A, PI, Italy « Lai Q, Italy

 Agopian V, co-Pl, USA  Martins P, USA

* Burra P, ltaly (hepatologist)  * Melcher M, USA

« Cillo U, Italy * Oniscu G, UK

« Croome K, USA * Polak W, NE

* De Santibanes M, Argentina  * Quintini C, USA

- Egawa H, Japan * Rela M, India

* Fondevilla C, Spain « Sapisochin G, Canada
* Guo Z, China » Wielderkehr J, Brazil

ClinicalTrials.gov PRS

Protocol Registration and Results System

NCT05289609







Alfonso Avolio, Matteo Cescon, Renato Romagnoli, Walter Santaniello, Massimo Rossi, Vittorio Corno, Paolo Caraceni, Barbara Coco, Mirella

Fraguelli, Maria Rendina, Mario Angelico, Stefano Fagiuoli, Raffaele Bruno, Aless nAdra Nanni Facts | aranaa Didalfi Danata Damaanali Danana

Table 2: Agreed priority strata for MELD exceptions and corresponding organ-sharing areas

Pretagostini, Antonio Amoroso, Giandomenico Biancofiore, Andrea De Gasperi, SRR

LT indication

Sacchini, Renzo Pegoraro, Ivan Gardini, Patrizia Pipito, Carlo Maffeo, Salvatore R

P1 (Macro area sharing after serving those with

MELD>30)*

P2 (Sharing at regional level)

P3 (Sharing at regional level)

P4 (Sharing at regional level)

P Multidisciplinary (Center-based)

Rendu-Osler-Weber
Hepatoblastoma (young adult)
Hemangioma (if Kasabach Merritt syndrome)
Acute late RelT
FAP (if domino)
Hepato-pulmonary syndrome
PPH
Refractory hydrothorax
Chronic late ReLT
Hepato-renal syndrome (if not automatically equated to MELD)
Previous severe infections
Refractory ascites
FAP
Wilson's (with compensated cirrhosis and initial neurological symptoms)
NET metastases
Hemangioendotheliomas
PSC or PBC with intractable pruritus
Polycystic disease
Complicated adenoma
Hemangiomas
Hepatic encephalopathy
Fibrolamellar HCC
Liver adenomatosis (not complicated)
Hilar cholangiocarcinoma
CRC metastases
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