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ECD (Extended Criteria Donor)

Box 1
Definition of extended criteria donors

Advanced age
Macrovesicular steatosis
DCD

Organ dysfunction at procurement
ICU stay greater than 7 days
Hypernatremia greater than 165
Bilirubin greater than 3
Elevated aspartate aminotransferase/alanine aminotransferase|
Vasopressor use

Cause of death: anoxia, cerebrovascular accident

Disease transmission
HBcAb+
HBsAg+
Hepatitis C Virus
CDC high-risk donors
HIV positive
Extrahepatic malignancy

cIT ter th 12 h
greater than ours Vodkin et al. Clin Liver Dis (2017)




Pénurie d’organe : EDC (Extended Donor Criteria)
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e Sélection des greffons = ETAPE DETERMINANTE
* Score : DRI- D-MELD score — ECD-Score } Evaluation subjective par le
e Algorithme assisté par ordinateur chirurgien préleveur

Outils simple et performant pour I’évaluation des greffons per-prélevement
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e Ct I O n * 31 Livers were included and perfused
[ ]

9 Livers were not transplanted
6 Failed to meet criteria
—» 1 Liver was excluded because of donor cancer after perfusion
commenced (the liver met criteria)
2 Livers met criteria but deteriorated prior to LT started

Se

v

‘ 22 Perfused livers met criteria and were transplanted

Kaplan—Meier 1 year graft survival estimates

Mergental et al. Nat Commun (2020)
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Peut-on prédire la reprise de fonction ?




. Matériels et , . :
Introduction , Résultats Discussion
méthodes

Objectif : Recherche de spectre prédictif de la dysfonction primaire

Biopsie prélevée sur greffon hépatique Spectrometre Imageur RAMAN DXR2xi —
Plateforme H2P2
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* Inclusion :
* Novembre 2021 et juillet 2022 — CHU Rennes
e Greffon de > 18 ans
* Pour greffe orthotopique

* Exclusion :
* Split — greffe multi-organe
* Donneurs vivant
* Inclusion dans un autre protocole
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Azote liquide



Analyse anatomopathologique :
- Stéatose

- Fibrose

- Lésion ischémie/reperfusion

Analyse RAMAN :
- Elaborer un modele prédictif
dysfonction primaire greffon




: Matériels et , : :
Introduction ) Résultats Discussion
méthodes

Schéma expérimental

[ 70 échantillons J
prélevés
6 échantillons exclus :
‘( - 4 pour défaut de conservation
! ﬁt - 1 pour inclusion dans un autre protocole
- 1 pour défaut de taille

64 échantillons
analysées

{ Analyse clinique J [ Analyse RAMAN J
/\ |
EAD Non EAD Analyse
n=13 n=51 chimiométrique
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Espace porte Espace centrobulaire

O_OO Direction du flux sinusoidal ) Q

PO, 65 mmHg

Facteurs de croissance aténine

Hormones
Gut-derived factors

Gluconéogenese

Glycolyse

Oxydation des acides gras
~wl Syntheése d'acides biliaires
Biosynthése du cholestérol [

Catabolisme des acides aminés < synthése de glutamine

Ak < Métabolisme des xénobiotiques

Leclercq et al. EMC (2018)
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Approche chimiométrique
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Approche chimiométrique

as factor(ID)
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Intensité

Approche spectrale
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Peak Ratio EAD, N = 1061 NoEAD, N = 454! p-value?

Protein/Fatty acid 1.49 (0.12) 1.54 (0.09) <0.001

Protein/Lipids 2.77 (0.59) 3.24 (0.64) <0.001

1Mean (SD) Peak Ratio EAD, N = 106! NoEAD, N = 454* p-value?
Protein/DNA 3.8(18.2) 4.4{10.5) 0.9
Protein/Carotene 0.82 (0.29) 0.91 (0.39) 0021

2Wilcoxon rank sum test
Protein/B-Carotene 0.45 (0.28} 0.50 (0.41) 0.8
Protein/AA 1.17 (0.40) 1.28(0.72) 0.5

Zone entre 2800 et 3100 cm?
Protein/Carotene 0.69 (0.65) 0.62 (0.52) 0.8
Protein/Lipids_1 1.07 (0.17) 1.08 (0.13) 0.6
Protein/Lipids_2 1.07 {0.17) 1.08 (0.13) 0.6
Protein/Vitamin_A 1.48 (0.54) 1,39 (0.40) 0.5
Protein/VitA_1 0.72 {0.26) 0.73 (0.41) 0.3
Protein/VitA_2 1.42 (0.41) 1.49(0.73) 0.8
Protein/Lipid 1.68 {5.50} 2.23(1.32) 0.5

Zone entre 600 et 1800 cm™!
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ROle des lipides dans EAD :
N P )
% Q Metabolites Adduct EAD (n=12) Non-EAD (n = 39) p-Value VIP Value
o A A [} - BNon-EAD PC 2 (16:0-18:1) M+H 29323470+ 8844542 190,835.04 = 64,727.83 880 x 10-° 14.87
\J i BEAD Cholesterol linoleate 8247.39 + 9123.72 23,705.64 = 10,062.66 141 x 1013 5.94
e 15001 PC (18:1-18:1) M+H 109,562.18 + 32,521.47  86,965.79 + 23,297.41 0.0004 5.71
m ' N : PC (16:1-16:0) M+H 19,371.66 -+ 14,900.85 7182.02 + 5130.27 3.08 x 1073 5.13
: — 1000- . PC (36:4) M+H 21,621.80 + 8897.53 11,880.11 + 5475.14 251 x 1077 4.67
: % ] o® Y PC (16:0-16:0) M+H 13,302.07 + 5827.96 6006.07 + 3085.78 133 x 10-8 433
= s PC (16:0-18:2) M+H 42,095.65 + 15,600.17  31,631.49 + 11,841.82 0.0006 3.76
- g % 500+ ®e o Cholesterol linoleate M + NH; 1768.35 + 3256.70 7312.47 + 3399.90 136 x 101 362
o a ' LysoPC 3 (16:0) M+H 1245.59 + 1282.79 4852.28 + 2746.80 1.52 x 1071? 2.79
: N pams 04 ‘_'7 PC (18:1-18:0) M+H 9301.80 + 3127.75 5999.75 + 2319.29 6.12 x 107 2.57
O —~ 3 Cholesterol oleate 1655.40 + 934.69 3933.22 + 1373.84 2.79 x 10718 2.38
o : TG* (52:3) M+ Na 15,257.06 + 3186.91 18,383.95 + 3284.08 1.77 x 10-6 2.20
- — =5001 *® Met0295 275232 + 2798.94 774.76 + 766.19 0.0002 2.00
1 @ * o Met0592 3071.09 + 1361.53 1429.76 + 1076.40 7.83 x 10712 1.87
i 000; b P LysoPC (18:2) M+H 764.32 + 840.10 2425.17 + 1466.14 232 x 10713 1.78
; L-Acetylcarnitine M+H 2265.22 + 2044.40 849.66 + §24.14 0.0003 1.61
] Cholesterol arachidonate 227.70 £+ 354.57 1312.62 + 883.71 751 x 1072 1.50
-1500+—"m——— — — Cholesterol 1745.76 + 640.41 994.24 + 411.78 596 x 1078 1.32
-R00 -600 -400 200 O 200 400 600 LysoPC (18:1) M+H 392.86 + 576.23 125431 + 834.29 9.18 x 10-10 1.23
LysoPC (18:0) M+H 139.32 + 229.46 876.64 + 626.57 1.03 x 10-19 1.22
I 00() I ] x t[ l ] C’holes'terc)l linoleate M + Na 267.63 + 85 + 854 -6
< 63 + 856.69 1036.13 = 854.38 6.75 % 10 1.06
PC (32:1) M + Na 559.23 + 782.39 4472 + 119.20 0.0005 1.02

! early allograft dysfunction; > phosphatidylcholine; ? lysophosphatidylcholines; * triacylglycerol.

Tsai et al. J. Clin Med (2019)



ROle des lipides dans EAD :

A o
1500- ® ® Table 4. Receiver operating characteristic (ROC) curve analysis for individual metabolites in the pre-
] diction of EAD
] | AUC__Standard error
= 1009 Betaine 0.686 0.0394
:3 PC (18:0/20:5) 0.630 0.0392
@ 500 LysoPC (16:0) 0.681 0.0404
g Palmitic acid (C16:0) 0.641 0.0401
o G< Combination of betaine, PC (18:0/20:5), palmitic acid and lysoPC (16:0) 0.821 0.0336
] Total bilirubin 0.754 0.0438
-Soo: Combination of metabolites and total bilirubin 0.846 0.0314
1 Abbreviations: EAD, early allograft dysfunction; PC, phosphatidylcholine; lysoPC, lysophosphatidyicholine; LDH, lactate dehydro-
genase: AST, aspartate aminotransferase; ALT, alanine aminotransferase: INR, internationalized ratio.
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Tsai et al. Am J Transl Res (2021)



dOle des lipides d A
[ ]
= ROle des lipides dans EAD :
a LysoPC (16:0) b LysoPC (18:0)
* ] <
C S - :
8 WL S 1
m o ROC curve ©
” o | T
g S x o §
(. 5 © 5o
w® o 1 ™ ©
£ °© E o
23 2 g
o - © | o
8 z° g |
a— = z S
T T 8 < T T
m EAD IGF S - EAD IGF
o —
N —e
h -
— LysoPC(16:0)+LysoPC(18:0)
g - — Donor AST+age+steatosis
1 1 1 1 |
10 08 06 04 02 00
m Specificity
oo —
AUC  Accuracy  Sensitivity  Spedcificity
' ’ LysoPC {16:0)+LysoPC (18:0)  0.91 0.82 0.67 0.86
Donor AST+agetsteatosis 0.63 0.68 0.33 0.77
LysoPC {16:0) 0.83 0.75 0.33 0.86
m LysoPC (18:0) 0.85 075 0.33 0.86 Xu et al. Sci Rep (2015)




Perspective ....




Projet de recherche :

Validation du modéle par SRS |
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A) Pc(2:0)

]
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Lipidomique

PC(34:1)*
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PC(36:2)
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A) Other organic
compounds (6%)

Other lipids (16%)
LysoPE (4%)
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LysoPC (6%) _/ ‘
PE (6%)

LT

Number of annotated
discriminative m/z

o-
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B) Other organic

(12%) PC compounds (17%) _ (8%) PC
(10%) Sphingolipids —— (19%) Sphingolipids
Other lipids (12%) '
- (10%) PA LysoPE (1%)_ . —
PG (3%) _~\
\__ (9%)T6 PS(3%) | (1%) TG
(9% Plasmalogens LysoPC (7%) (17%) Plasmalogens
PE (79%)
Cauda
Corpus

Clusters from the spatial segmentation map (positive ion mode)

B PC B Sphingolipids I PA TG
# Plasmalogens W PE B LysoPC mPS
mPG B DG m Other lipids Other organic compounds

Lagarrigue et al. J Mass Spectrom (2020)



Objectif a long terme :
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