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Characteristics

Sex, n (%)
Male
Female
Age, years (IQR)
Donor sex, n (%)
Male
Female

Donor age, years (IQR)
‘Type of donor, n (%)
Living donor
Deceased donor - whole graft
Deceased donor - split graft
ABO compatibility, n (%)
Compatible
Incompatible
Indication for transplantation, n (%)
Cholestasis/biliary atresia
Metabolic diseases
Cirrhosis (other)
Severe acute liver failure
Liver tumours
Metabolic diseases and liver tumours
Time since transplantation, months (IQR)
Immunosuppressive treatment, n (%)
CE
TAC
CE+TAC
CE+TAC+MMF
TAC blood levels, ng/ml (IQR)
EVB-serology pre-transplantation, n (%)
Positive
Negative
CMV-serology pre-transplantation, n (%)
Positive
Negative
PTLD diagnosis, n (%)
‘Time since diagnosis of PTLD, days (IQR)
Lymphocyte number x10°, cells/uL (IQR)
Immune phenotype, % (IQR)
CD3+ T lymphocytes
CD4+ T lymphocytes
CD8+ T lymphocytes
B lymphocytes
NK lymphocytes

NKT lymphocytes

17 (68) 13 (41)
8(32) 19 (59)

54 (41-62) 5(-9)

8(25)
13 (41)

28(19-34)

10 31)
9(28)

13 (41)

25(78)

39

19.(59)
7(22)
2(6)
2(6)
2(6)
0(0)

40 (31-47)

5(16)
2(6)
22(69)
30

34 (27-45)

14 (56)

13 (52)

15 (47)
14 (44)
5(16)
35 (12:133)

30 (24-39)

78 (72:85)
45 (38-55)
22(17-30)
8(6-14)
10 (6-16)

07 (0.6-1.8)

4(67)
2(33)

5(3-6)

3(50)
233)

27 (15-38)

4(67)
1(7)

137)

6 (100)

0(0)

3(50)
2(33)
0(0)
0(0)
0(0)
1a7

48 (26-53)

0@
0(0)
6(100)
0

44 (3867)

0(0)

6 (100)

2(33)
4(67)
0(0)
NA

40 (29-43)

72 (65-76)
42 (37-49)
21 (12-29)
11 (8-14)
9 (10-23)

0.6 (0.5-0.9)

010

<0.001

062

025

5099

023

047

047

007

0.03

066

057

NA

024

020

055

041

055

013

020

17 (68)
8(32)

54 (41-62)

2(25)
6(75)

3024

103
5(63)

0 (26-31)

308)
103)

4(50)

7(88)

1(13)

6(75)
0(0)
103)
1(13)
0(0)
0(0)

32 (12-36)

205

0(0)
5(63)
1(13)

41(3365)

4(50)

2(25)

4(50)
3(38)
2(25)
8(6-10)

27 (22:33)

74 (69-76)
6 (34-55)
8 (14-28)
15 (7-20)
13 (8-17)

0.8 (05-2.5)

11 (46)
13 (54)

5(49)

7(29)
8(33)

7 (16-34)

79
8(33)

9 (38)

18 (75)

2(29

13 (54)
729)
14
1(4)
2(8)
0(0)

44 (35-47)

3(13)

2(8)
17 (71)
2(88)

33 (24-44)

10 (42)

11 (46)

11 (46)

11 (46)
313)

133 (84-311)

30 (24-47)

83 (75-87)
43 (39-56)
24 (20-36)
7(59)
7(5-16)

07 (0.6-18)

0.07

<0.001

034

052

0,99

031

0.002

0.70

018

0.65

5099

058

020

048

5099

020

011

033

0.80

CE, conticosteroids; CMV, Cytomegalovirus; EVB, Epstein-Barr virus; HC, healthy contrals; IQR, interquartile range; MMF, mycophenolate mofetil; NA, not applicables NK, natural killer; NKT, natural Killer T; PTLD, post-transplant lymphoproliferative disorder; TAC,

tacrolimus.
Statistcally significant p-values are indicated in bold.
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iMFI

|P-5POs |P-SPOSYLPOS | |p_gPOSy| NEG
T-cell subset Parameter L2} =) (G=22)
CD107a+ 1,060 1,813 2,588 043 1,060 2,651 1,813 035
Polyfunctional PNV 475 7o 49 0.07 475 181 179 0.13
CD4+ L cells IL2+ 122 93 237 0.69 122 95 93 0.93
TNFo+ 1,248 1,422 1,838 0.84 1248 1,705 1422 0.85
CD107a+ 17,538 42,771 373 0.002 17,538 105,001 18,628 0.03
Polyfunctional | 1PNV 3,366 7,714 36 0.002 3,366 10,042 5228 034
CDs¥Ticells L2+ 377 424 0 0.001 377 329 488 1.00
TNFo+ 7,370 8,307 0 0.001 7,370 11,509 7,391 0.86

Statistically significant p-values are indicated in bold.
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Cells/pl Cells/pl

median (range) median (range)
Lineage Cell type week 25 week 26

Oh +4h & MSC p-value Oh +4h & MsC
B cells 2 Proliferating CD11b"CD11c*CD38°CD39" mature B cell 7962 14297 0042 5789 8351 ns
(1767-13262) (6162-28367) (1048-13415) (2456-16642)
CD3'DNTeells 1 Proliferating CD11b'CD11¢"CD38'CD39" memory T cell 9979 14666 0031 5683 12023 ns
(3506-14865) (6548-27992) (3432-12298) (4110-15663)
CD3'DNTells 3 Proliferating CD11b"CD11¢*CD38"CD39"CD57" effector T cell 381 848 0.008 773 578 0012
(0-693) (176-2095) (373-2505) (280-2220)
CD#+ T cells n Activated proliferating CD11b*CD11¢"CD38'CD39"Tigit' memory CD4" T cell 1990 3063 0016 1321 992 ns
(562-4678) (1417-7482) (374-1666) (685-2377)
CD4+ T cells 12 Proliferating CD11b"CD11¢'CD38°CD39" CD4" T cell 5359 10234 0039 3773 5312 0.008
(1729-26545) (5410-28323) (1318-11496) (1979-15062)
CD8+ T cells 4 Proliferating CD11b"CD11¢*CD38"CD39"CD27*CD127* Tel-like cytotoxic T cell 2545 4858 ns 1848 2844 0.039
(610-7857) (1708-12136) (374-3702) (609-5068)

ns, not significant
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TIM miRNA Effect Reference

TIM-1 miR-133a Targeted regulation of glioblastoma cell proliferation, migration, and infiltration. (1)
miR-142 Alteration of endothelial cell permeability. (23)
TIM-3 miR-330 Inhibition of NLRP3 inflammasome-mediated myocardial ischemia-reperfusion injury. (24-26)

Insulin resistance downregulated by enhancing M2 macrophage polarization.
Mediation of anti-tumor immunity in AML.

miR-1252-3p Negative effect on AML progression. 27)

miR-498 Potential approaches for the treatment of AML. (22)

miR-18b Improved pre-eclampsia by promoting trophoblast proliferation and migration. (28)

miR-34a Modulates the degree of malignancy in AML (29)

miR-155 Regulation of CD8 T cell apoptosis and improved immunotherapy efficacy in hepatocellular (30-33)
carcinoma.

Blocks macrophage transformation to prevent the development of atherosclerosis.
Predicts colorectal cancer progression by targeting macrophage polarization.
Accelerates cervical cancer progression by modifying the macrophage microenvironment.

miR-455-5p Predicts clinical regression in patients with skull base chordoma. (34)
miR-545-5p Modulates the anti-tumor activity of CD8 T cells (35)
miR-149-3p Anti-tumor immunity in breast cancer by reversing CD8 T cell depletion. (36)
miR-133a A future therapeutic target in AML. 37)
miR-146a A predictor of cellular immune failure following HIV infection. (38)
TIM-4 miR-202 Acceleration of EC cell migration and invasion by targeting the miR-202-TIM-4 axis. (39)

AML, acute myeloid leukemia; IL, interleukin; miRNA, microRNA; TIM, T cell immunoglobulin and mucin domain.
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Inhibition of interactions that modulate Th1/Th2 cytokine balance
and attenuate renal IRI.

Modulation of helper T cell activation and proliferation.
Amelioration of Behcet’s disease-like symptoms.

Suppression of interactions inhibiting DC maturation and CD4* T
cell proliferation, thereby inducing immune tolerance.

Exacerbates allergies/asthma.
Enhanced viral cell attachment and infection.

Inhibition of IL-17A production by Y8 T cells via PD-1/PD-
L1 signaling,

Binding, rolling, and accumulation of Thl and Th17 cells in the
local microenvironment during inflammatory disease.

A marker of renal injury.
Mediate fatty acid uptake; exacerbates inflammation and renal
fibrosis, and accelerates the progression of diabetic nephropathy.

Promote neutrophil recruitment to kidneys with TRI, thereby
facilitating renal injury.

Negative regulation of Th1 and CD8 T cell responses, promotion of
Treg development to rescue inflammatory injuries after
transplantation, and induction of immune tolerance.

Modifies NK function, balances the Th1/Th2 ratio, and promotes
maternal and fetal tolerance to prevent abortion.

PD-1 attenuates Gal-9/TIM-3-induced T cell apoptosis by binding
to Gal-9, providing a novel target for anti-tumor immunity.

Prevent macrophage M2 polarization by blocking Gal-9/TIM-3
signaling in PTEN-deficient gliomas, thereby attenuating
glioma progression.

Drives NK cell dysfunction and immune escape in AML.

Accelerate viral infection by limiting effector T cell activation
and amplification

Promote AML progression.

Block NF-KB activation, modulates immunosuppression, and
increases mortality in sepsis.

T cell depletion and inhibited signaling

Reduces= stress-induced tissue damage, inhibits Kupffer cell
activation, and improves outcomes in liver transplantation.

Regulation of premature restimulation-induced cell death of
effector CD8 T cells and stabilization of T cell populations.

A potential target for anti-tumor immunity/autoimmune diseases.

Influence cell toxicity and mediates immune escape from
malignant tumors.

Possible involvement in the pathogenesis of systemic
lupus erythematosus.

Promote tumor and graft rejection.
Promote Th2 proliferation and exacerbates allergic rhinitis.
Facilitate viral entry into target cells

Scavenges apoptotic cells to avoid autoimmunity.

Reference

1)
(62, 63)
(64)

(65)
(66, 67)

(68)

(69)

(70)

(71)

(72)
(73)

(74)

(75)

(76,77)

(78)

(79)

(80)

(57)

81)

(82)

(83-85)

(86, 87)

(88)

(89)
(90)
(91,92)

93)

AML, acute myeloid leukemia; AHR, airway hyperreactivity; CEACAMI, carcinoembryonic antigen cell adhesion molecule 1; CTL, cytotoxic T cell; DC, dendritic cell; HAV, hepatitis A virus;
Gal-9, galectin-9; HMGBI, high-mability group protein BI; IL, interleukin; iNKT, invariant natural killer T; IRI, ischemia-reperfusion injury; NK, natural killer; PBMC, peripheral blood
mononuclear cell; PD-1, programmed cell death protein 1; Ptdser, phosphatidylserine; TIM, T cell immunoglobulin and mucin domain.
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Patients

(n=8)
Patient Survival at last follow-up 8 (100%)
Graft survival at last follow-up 8 (100%)
Delayed graft function 2 (25%)
(serum creatinine > 250 pmol/L at D5)
Hemodialysis at posttransplant 0
Serum creatinine (umol/L)
Do 331+78
D5 158 + 81
D14 136 + 35
M+1 120 + 22
M+3 131 £ 55
M+6 115+ 22
M+12 121 + 16
M+18 139 + 43
M+24 133 + 38
M+36 138 + 28
M+48 138 + 15

Acute humoral rejection

Acute cellular rejection

3 (37,5%)

1(12,5%)

Chronic humoral rejection

2 (25%)

Lymphocele (n; %)

2 (25%)

Hematoma requiring surgical revision (n; %)

1(12,5%)

Patients requiring red-blood cell transfusion between DO
and D5 (n; %)

2 (25%)

BKYV viruria (n; %)
BKV viremia (n; %)
BKV nephropathy (n; %)

3 (37,5%)
2 (25%)
1 (12,5%)

CMV viremia (n; %)
Acute pyelonephritis (n; %)

Bacterial pneumopathy (n; %)

2 (25%)
1 (12,5%)

1 (12,5%)

BKV, BK virus; CMV, cytomegalovirus.
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Technique

Description

Indications

Prescription

Advantages
and Disadvantages

DFPP

Specific IA

Semi-
specific IA

Plasma
Exchange

Utilizes a two-step filtration system:
- the first filter separates cellular elements
from blood plasma.
- the second filter removes plasma
substances based on membrane pore size
and molecular weight of the substance.

Utilizes adsorption columns specifically
targeting blood group antibodies (A
or B).

Utilizes adsorption columns that
remove IgG.

Broadly removes plasma components,
including isoagglutinins, by replacing the
patient’s plasma with
substitution product.

Purification role: IgG, IgM,
Fibrinogen, alpha2-
macroglobulin, LDL

cholesterol, etc.

Purification role:
Isoagglutinins of IgG

and IgM

Purification role: IgG
Addition of a Monet® filter
to remove IgM.

Purification and
Transfusion roles:
replacement with plasma
providing
coagulation factors.

PV, Plasma Volume; DEPP, Double filtration plasmapheresis; IA, Immunoadsorption.

Treated PV = 1.5 x the patient’s PV
Blood flow rate = 150 ml/min

Treated PV = 3 to 6 x the patient’s PV
Blood flow rate = 50 ml/min

Treated PV = 100 ml/kg with a maximum
of 10 liters
Blood flow rate = 80 ml/min

Treated PV = 1.5 x the patient’s PV
Blood flow rate = 80 ml/min if
centrifugation and 150 ml/min if filtration
Substitution = Plasma of the same blood
group as the recipient (except if donor A
and recipient B or vice versa) or
AB plasma.

Advantages: Semi-specific
technique
Low amount of
substitution products
Disadvantages:
Hemorrhagic risk due to
loss of coagulation factors
Variable
hemodynamic tolerance

Advantages:
Specific technique
No hemorrhagic risk
Good hemodynamic
tolerance
No substitution products
Disadvantages: None noted

Advantages:
Semi-specific technique
No hemorrhagic risk
Good hemodynamic
tolerance
No substitution products
Disadvantages: None noted

Advantages:
Good hemodynamic
tolerance
Disadvantages:
Non-specific
Hemorrhagic risk unless
plasma substitution
prevents loss of
coagulation factors
Requires a
substitution product
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Patients (n=8)

Donor Age (years) 60 + 13

Donor measured GFR (mL/min) 79 + 15
Etiology of ESKD

Vascular nephropathy (%) 4 (50%)

ADPKD (n) 3 (37%)

Diabetes nephropathy (n) 1 (13%)

ABO incompatibility
A—O 7 (87%)
AB — O 1 (13%)

Isoagglutinin titers (medians)

Before Rituximab

Anti-A IgM 64 [32;512]
Anti-A IgG 1024 [256;2048]
Anti-B IgM 128
Anti-B IgG 1024

Before apheresis

Anti-A IgM 64 [16;128]
Anti-A IgG 512 [32;1024]
Anti-B IgM 128
Anti-B IgG 256
After kidney transplantation
Anti-A IgM
M+1 8 [2:32]
M+3 8 [2:64]
M+6 4 [2:8]
M+12 4 [1:8]
Anti-A IgG
M+1 32 [4;512]
M+3 32 [4:2048]
M+6 16 [4;128]
M+12 32 [2;64]
Anti-B IgM
M+1 2
M+6 2
Anti-B IgG
M+1 4
M+6 4
HLA mismatches
Class I (A/B/C) 37+138
Class II (DR/DQ/DP) 4+2
Anti-HLA antibodies (n ;%) 4 (50%)
Blood transfusion 2 (25%)
Pregnancy 2 (25%)
DSA (%) 2 (25%)
MFI DQ2 at 800 and A32 at 4600
Cold ischemia time (min) 78 + 20
Induction Therapy (n; %)
ATG 2 (25%)
Basiliximab 6 (75%)
Preemptive kidney transplantation 1 (13%)

ESKD, end-stage kidney disease; CGN, chronic glomerulonephritis, HLA, human leukocyte
antigen; GFR, glomerular-filtration rate; ATG, antithymocyte globulins; ADPKD, Autosomal
dominant polycystic kidney disease; MFI, mean fluorescent intensity; DSA, Donor-
specific antibodies.
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Patient Donor/Recipi Isoagglutinin titers (anti-A IgG; anti-A IgM; anti-B IgG; anti-B IgM) Number of Acute  Serum creatinine and  Follow-up

ent . . apheresis rejection eGFR at the last duration
ABO Before Before The day After Kidney transplantation sessions follow-up (umol/L; in months
incompatibility = fituximab  apheresis  of kidney ml/min/1,73m?
< Y transplan M1 M3 M6 M12 )
tation
1 A0 2048; 512 2048; 128 %1 51232 2048 64 NA NA 15 (11 1Ass, 3 No 130, 59 3
1As,1 PE)
2 A0 2048; 256 51264 644 1288 1288 15 (13 DFPP, 1 1As, No 770 12
1 PE)
3 AB/O 25632 3216 % 338,42 NA 32842 NA 14 (8 TAss, 5 IAss + No 100; 53 30
1024; 128 256; 128 42 Monet®, 1 PE)
4 A0 1024; 32 512,16 81 3216 322 16:4 24 9 (6 DFPP, 2 IAs, Yes 134,35 48
1PE)
5 A0 1024 256 256; 128 82 16:8 648 38 12 (11 DFPP, 1 PE) Yes 147; 41 60
6 A0 1024; 64 10245 128 82 42 84 44 42 10 (9 DEPP, 1 PE) No 122,42 7
7 A0 512,64 256,32 %1 42 84 42 21 10 (7 DEPP, 2 1As, No 150; 30 7
1 PE)
8 A0 1024; 64 1024; 64 21 164 84 16:4 14 (10 DEPP, 3 IAs, Yes u3 71 12
1PE)

GER, glomerlar-filtration rate; IAss, semi-specific immunoadsorption; IAs, specific immunoadsorption; DEPP, Double filtration plasmapheresis; PE, plasma exchange; NA, Not available.
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