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Learning Objectives

1. To identify the benefits of donor and recipient matching in
liver transplantation.

2. To describe those patients who may not be ideally suited to
receive a high risk deceased donor liver

3. To identify the liver transplant candidates who are best suited
to receive a highisk deceased donor liver
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Liver Allocation Based on MELD
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Wiesner R et al. Gastroenterology, 2003
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Transplant Benefit

-Transplants between 2062007

-Post transplant survival modeled by Cox regression

-Donor and recipient factors
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Mortality Risk with Declining Liver Offer
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Goldberg et al. J of Hepatology, 2015

AST | iisesisiamss - "' CUTTING EDGE of TRANSPLANTATION




Mortality Risk with Declining Liver Offer

Table 2. Unadjusted and adjusted waitlist outcomes among all non-5Status 1 patients ranked first on at least one match run based on center acceptance patterns for
first-ranked organ offers from 5/1/07-6/17/13, n=11,533.7

Adjusted percentage of first-ranked | Centers Patients Waitlist mortality, Transplanted, No. (%)* | Estimated adjusted waitlist mortality rates
offers accepted at center No. (%) (95% CIF

250% 8 1002 61 (6.1) 926 (92 .4) 5.4% (3.5-7.3%)

40-49.9% H 4392 338 (7.7) 3937 (89.6) B.4% (7.2-96%)

30-39.9% ar 3889 451 (11.6) 3316 (85.3) 12.0% (10.5-13.4%)

=30% 27 2250 471 (20.9) 1689 (75.1) 17.9% (15.6-20.2%)

Goldberg et al. J of Hepatology, 2015
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aal NHAY I -Risk DenbilLivers =

A Older (Donor age > 60 y)

A Steatotic

A Donation after Circulatory Death (DCD)
A Combinations of the above

A Excluding HCV+ donor livers
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Use of Older Donor Livers

-UNQOS database analysis
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Gao, Q et al. AnBurg 2018
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Use of Older Donor Livers

TABLE 1. Characteristics of Older Donors (= 60), From 1990 to 2014

Year of Transplantation

1990-1994 1995-1999 1999 -20104 2005-2009 2010-2014

Variables in = 730) (n = 2137) in = 3382) (in = 4431) in = 4116) P
Demographics

Median donor age, years (IQR) 64 (61-67) 63 (62-70) 66 (62-T1) 66 (62-T1) 65 (62-69) = (.001

Median cold ischemia time, hours (IQR) 10.0 (7.8-12.7) 8.4 (6.5-10.6) 7.6 (6.0-10.0) 7.0 (5.4-8.8) 6.0 (4.7-7.6) = (.001
Laboratory tests, median (IQR)

Sodium N/A N/A 137 (134-139) 137 (133-139) 137 (133-139) 0.69

Creatinine 1.1 (0.8-1.5) 1.0 (0.5-1.4) 1.1 (0.8-1.5) 1.2 (0.9-1.6) 1.1 (0.8-1.7) = (.001

Total bilirubin 0.6 (0.4-1.00 0.7 (0.5-1.0) 0.7 (0.4-1.0) 0.7 (0.5-1.1) 0.7 (0.4-1.0) <0.001
Histology

Median microvesicular steatosis (IQR) N/A N/A 5 (0-10) 5 (0-10) 5 (0-10) 0.77

Median macrovesicular steatosis (IQR) N/A N/A 5 (0-10) 5(0-10) 5 (0-10) 0.055

Gao, Q et al. AnBurg 2018
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Use of Older Donor Livers

TABLE 2. Characteristics of Recipients of Older Grafts (>60), From 1990 to 2014

Year of Transplantation

Variables 1990-1994 1995-1999 2000-2004 2005-2009 2010-2014 P
Number of transplants (% of total) 730 (5.5%) 2137 (11.5%) 3382 (14.7%) 4431 (15.7%) 4116 (14.6%) <0.001
Median age, years (IQR) 51 (42-60) 52 (44—-60) 54 (48-60) 56 (50-62) 59 (53—64) <0.001
Median time on waiting 53 (12-151) 125 (26—299) 103 (23-348) 76 (18-242) 121 (32-321) <0.001
list, days (IQR)
Ethnicity <0.001
White 589 (80.7%) 1644 (76.9%) 2511 (74.2%) 3244 (732%) 2995 (72.8%)
Black 43 (5.9%) 152 (7.1%) 4 (7.5%) 346 (7.8%) 316 (7.7%)
Hispanic 71 (9.7%) 6 (115%) 44{: (13.0%) 569 (12.8%) 531 (12.9%)
Asian 22 (3.0%) m (3.1%) 134 (4.0%) 233 (5.3%) 227 (5.5%)
___Others/unknown 5 (0.6%) 28 (1.4%) 43 (1.2%) 39 (0.9%) 47 (1.1%)
Patient acuity <0.001
ICU 198 (27.2%) 509 (23.9%) 553 (16.4%) 468 (10.6%) 415 (10.1%)
Hospitalized, not in ICU 176 (24.1%) 512 (24.0%) 487 (14.4%) 635 (143%) 648 (15.7%)
Not hospitalized 355 (48.7%) 1113 (52.2%) 2342 (692%) 3328 (75.1%) 3053 (742%)
~Laboratory tests, median (TR )
ATDUMTN LY LI=3.3) Lo [ 24=3.1] 20 [ 234=3.3) LM 1LI3=33]) AT TL6=3.0] 00T
INR N/A 1.5 (1.2-1.9) 15(13 1.9) 1.6 (1.3-2.0) 1.6 (L3-2.1) <0.001
Creatinine 1.1 (0.8-1.7) 1.0 (0.8-1.4) 0 (0.8-1.5) .1 (0.8-1.5) l() (0.8-1.6) =0.001
Bilirubin N/A N/A 2 (L.7-6.7) 3.4 (L7-7.4) 3 (1.6-8.0) 0.181
Lab MELD N/A N/A 8 (13-24) 18 (13-25) 9 (13-27) 0.035

Gao, Q et al. AnBurg 2018
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Impact of Donor and Recipient Age
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Bittermanand Goldberg, Transplantation, 2018
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Impact of Donor and Recipient Age

Results of multivariable model evaluating the interaction of donor and recipient age on the risk of graft failure and posttransplant
mortality

Hazard ratio for the risk of graft failure (95% CI)
Recipient age category

<4y 40-59 y 260y
Donor age category, y <40 Reference Reference Reference
40-59 1.43 (1.25-1.65 0.90 (0.81-0.99 1.07 (0.96-1.19)
=60 1.89 (1.56-2.28) 0.91 (0.77-1.08) 0.95 (0.80-1.13
Hazard ratio for the risk of posttransplant mortality (95% CI)
Recipient age category
<40y 40-59 y =60y
Donor age category, y <40 Reference Reference Reference
40-59 1.37 (1.15-1.62) 1.10 (0.97-1.25 1.49 (1.30-1.69)
>60 1.74 (1.37-2.20) 1.15(0.93-1.42 1.37 (1.11-1.70)

Bittermanand Goldberg, Transplantation, 2018
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Steatosis in DBDI'x

A Microsteatosisot a significant problem.

A Macrosteatosis
I Mild: 0-30%: Good outcomes

I Moderate: 3060%: Similar outcomes. Increased
risk of EAD or PGF

I Severe: Decreased patient and graft survival,
higher rates of PNF
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Adult liver transplants *

UNOS population 2002-2010 # ELTR population 2007-2010 #
n=37255 n=11942
Liver biopsy available with information on: Liver biopsy available with information on:
- microsteatosis | n=8567 (23 %) - microsteatosis - n=1907 (16 %)
- macrosteatosis: n=9177 (25 %) - macrosteatosis: n=3391 (28 %)
g
_‘-v--'_

Combined database
with recorded graft biopsy & known patient and graft survival

- microsteatosis : n=9677
- macrosteatosis: n=11516

* partial grafis, CCD grafls, and combined transplants excluded
# since documentation of MELD

Dutkowskiet al. AnnSurg 2012
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TABLE 1. Development of the Adjusted BAR Score Based on a Logistic Regression Model

Shrunken Risk score (s
Regression Reference = [Wi -
Regression Coefficient, Value Wj Bs x (\'.-'“ - Wireferencel /| Adjusted Original
Predictor Category | Odds Ratio, 8 Coefficient, g Bs P (midpoint) Wireference) Bf) BAR BAR*
Recipient age <40 1.018 0.018 0018 <(.001 35.5 (W referenca) 0 0 0 0
=40-60 50.5 0.270 2 1 1
=i T0.5 0.630 5 3 3
Laboratory model for 615 1.154 0.143 0.143 <(.001 10.5 (W 2 raferonce ) 0 0 0 0
end-stage liver disease
score at transplantation
=15-25 20.5 1.430 10 6 5
=25-35 30.5 2.860 19 11 10
=35 40.5 4.290 29 16 14
Re-transplantation Mo 1193 1.161 1.161 =0L001 0 (W arefarancal 0 0 0 ]
Yes 1 1.161 8 5 4
Cold ischemia -6 1.019 0.019 0.019 0.007 3.0 {W 4roference ) 0 0 0 0
=612 9.5 0.124 1 1 1
=12 15 0.228 2 1 2
Donor age <40 1.010 0.010 0010 <(.001 35.5 (W sreforancs ) 0 0 0 0
=40-60 50.5 0.150 1 1 1
=i T0.5 0.350 3 2 1

Points rounded to the next integer.

Shrinkage coefficient: 0.5999

*Considering additional life support at the time of transplant (3 points).

FConstant B corresponds to an important change of § hours in cold ischemia, which is equivalent to a coefficient 8 = 0,019 = 0.152.

Dutkowskiet al. AnnSurg 2012
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Morbidity according o BAR Hospital and ICU Stay according to BAR Costs according to BAR
A B &0 c
T ToO0000-
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Dutkowskiet al. AnnSurg 2012
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BAR Microsteatosis

Pooled data (UNOS+ELTR, n=9677 biopsies of 49197 liver grafts, 20%)
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Dutkowskiet al. AnnSurg 2012
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BAR + Macrosteatosis

Pooled data (UNOS+ELTR, n=11516 biopsies of 49197 liver grafts, 23%)
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Dutkowskiet al. AnnSurg 2012
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BAR + Macrosteatosis

Dutkowskiet al. AnnSurg 2012
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