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ESRD patients General U.S. population
2013 2013
Dialysis Transplant
Age Male Female Male Female Male Female
0-14 23.8 23.1 59.3 60.3 70.7 75.4
1519 21.8 19.1 47.6 48.7 59.7 64.4
20-24 18.8 16.1 43.4 44.5 55.0 59.5
25-29 16.2 14.1 39.4 40.7 50.3 54.6
30-34 14.1 12.6 35.1 36.6 45.7 49.7
35-39 12.6 11.5 311 33.0 41.0 45.0
40-44 11.0 27.2 36.5
45-49 9.3 8.8 23.3 25.2 32.0 35.6
50-54 7.9 7.7 19.9 21.8 27.7 31.1
5559 6.6 6.6 16.7 18.4 23.7 26.8
60-64 55 5.7 13.9 15.4 19.9 22.6
65-69 4.6 11.4 16.2
70-74 3.8 4.0 9.4 10.3 12.8 14.8
7579 3.2 35 7.6 8.68 9.8 11.4
80-84 2.6 2.9 7.1 8.4
85+ 2.1 2.3 3.8 4.4

USRDS 2017 Annual Data Report Vol 2 Ch.5
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Becker LE et al. Current opinion in organ transplantation 2013;18(4):445-54.
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Antigens A and B

Neither antigen
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Anti-B antibody
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Anti-A antibody
Plasma
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X Tube method
IS(immediate spin tube method)
AHG (anti-human-globulin tube method) , .

K" adgedURhYPsPYd Wead
x| Column agglutination technique (CAT) "1 Rdd egUUUehiecUgldd
with DTT(dithiothreitol)
without DTT

X Microtyping system (MTS)

X Flow cytometry(FCM)

ParkES.Anm.ab Med 2014:34:2239



ASFA Guidelines 2019
j 0t ebUUd zUUUeshOGcUgld

Incidence: <1% Indication Procedure Recommendation Category
Desensitization, LD TPE/IA I
AMR TPE/MA Grade 1B I1

# reported patients: >300 RCT CT CS CR
0 0 26(911) NA

LD = live donor; AMR = antibody mediated rejection

Padmanabhan | etal. J Clin Apher. 2019;34:1711 354
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Plasma or Platelet Transfusion Options for ABOi-KT Patients

Recipient Donor - Plasma and platelets

0 A A

0 B B

0 AB AB 0
A 0 A 0
B 0 B 0
AB 0 AB 0
A B AB 0
B A AB 0
A AB AB

B AB AB
AB A AB
AB B AB

*Issue low titer (< 50) if other than 1% choice is provided (UAB)

Williams et al. Quick Guide to transfusion Medicine. AACC 2014
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Incompatible Kidney Transplant Candidates: Double Filtration

Evaluation of 2 Techniques of Apheresis to Desensitize ABO F U.S. National Library of Medicine
C

linicalTrials.gov

PlasmaPheresis (DFPP) vs Large Plasma Volume Specific
ImmunoAdsorption

University Hospital Toulouse (Hospital Rangueil)
A Randomized

A Open label
AjddUsUad U@ A3+8@8 oUs GURece O1/ 4

1 to 2 sessions of large volume specific
immunoadsorption using GLYCOSORB®-ABO column

1 to 5 sessions of double filtration plasmapheresis

mmmm) ¢ OU0T Va7 OUUEeuUECUU, UVadGA UEU, euaUOO

Estimated Primary Completion Date, February 2021







Glycosorb®-ABO immunoadsorption

——Median anti-AB lgGliter

+ Median anti-&8 1gG immediately
after 14,
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Genberg et al. Nephrol Dial Transplant 2011;26:2394-2400
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K. Takahashi, K. Saito / Transplantation Reviews 27 (2013) 11 8



g) vrUfheeaalU | " UgUslGddUas a

1980 1990 2000 2015
I
gdoREé &0
YUl 000

Tacrolimus @ cyclosporine Tacrolimus

Azathioprine Mycophenolate mofetil
methyprednisolone methyprednisolone
6ol ET UeUOY O rituximab

Yo UGe Ud Gea Julbl delell ¢ UG Ueagcatlé)@Us ca e J a0y} RGdUd

AstlaegloaybosU UsgsglellUs) as(




Uy vyUhoag aaa V) )
z00UehGeUgldd ?2UGyei GUes 0. 7.

L Tacrolimus - _
Rituximab +MPA e EVER IVIG Basiliximabt+ steroids

S

15 1 O

R 11

A3glc jJelpeilseEdaid UiUay UG

KA sdge dUy dTadiolimns &8 hg/mL




B ws

ig ¢ b U0 02005 2R OGUIEUIT U6 Aibd Wd BE18 ABO-
UG UYT aUtivulouy Oa RDWG B BO

uGUp Ud g U@DIOE G OWe UTYU$ &l Ro B &UE
follow -up




C

A fo) - A4 rr o] 4 A fo) ~ (o] fo) s, A\ d
oBUUt €D UUo[ e UUUe huacliUdlu d . 3¢ U
A sbaridd UKdplan-Bléieg) (
100% 100% 100% 100%

100

90 100% \

80 96% 92% 92%
S 20 (1 year)
= 60 (3 year) (5 year) (8 year)
>
> 50
-}
2 40
& 30
T e AB O ABO
5_6 20 I C

10

0

12 24 36 48 60 72 84 96
Time after transplantation (months)

Melexopouloué Boletis. World J Transplant 2015;5(4):329-337

e’




C

0B

U

O = ~ 2 o T o ~ © O o V4 ~ |
ut ebuUUd e UUUe HuaciUdlu d . 3¢5 1Uq:
A oabavylid ¢a0KdpliareMelgnd d (
100% 96% )
10 100% \ \0 26% 92%
90 96% \
80 hyean (3year) 92%
70 (5year) 81%
gao (8 year)
gso
c
840
% 30 .
5 ——ABOi ABOC
20
10
0
12 24 36 48 60 72 84 96

Time after transplantation (months)

Melexopoulou é .Boletis. World J Transplant 2015;5(4):329-337



1EABQ:ITX GdUEI
oUd RIT,4&989

Patient Survival Rate

( Kaplan-Meier)

Cr &) 3y (sy)C9w)
1) 98% 97% 96% 91%

2 92% 89% 86% 84%
@ 97% 95% 93% 90%

80|
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50F
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The Japan ABO-incompatible Kidney Transplantation Committee

Graft Survival Rate

- ‘2001~" @
(1,427 cases)
— ‘~2000" @
(451 cases)
— Overall 3
(1,878 cases)

(1w ) (3w )( 5w )(9y)
1 96% 93% 91% 83%

2 82% 76% 70% 58%
@ 93% 89% 84% 72%

15 20

5 10 15 20 years

K. Takahashi, K. Saito / Transplantation Reviews 27 (2013) 17 8



ABO-Incompatible Kidney Transplant Outcomes

X Meta-Anatyt CJASN

Clinical Journal of American Society of Nephrology

Annelies E. de Weerd(5 and Michiel G.H. Betjes

n=27/28 5% <w &
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n=1346 n=4943
ABOQOI ABQOc
h * “* B A B’ h * “* B A B’

De Weerd A and Betjes MGH.Clin J Am Soc Nephrol 2018;13



De Weerd A and Betjes MGH.Clin J Am Soc Nephrol 2018;13

ABOI ABOc Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% CI
1.1.1 plasmapheresis
Flint, 2011 kT 7 52 52  24% 1.00 [0.96, 1.05] 2011
Hwang, 2013 33 35 135 138 3.0% 0.96 [0.89, 1.05] 2013 -
Ashimine, 2014 41 41 228 228 39% 1.00 [0.97,1.03] 2014
Hatekeyama, 2014 13 13 29 29 1.0% 1.00[0.89, 1.12] 2014
Bentall, 2014 64 67 597 615 6.4% 0.98[0.93, 1.04] 2014 =
Iwai, 2015 4 4 16 16 0.4% 1.00[0.74, 1.35] 2015 ¢ *
Shin, 2015 71 73 392 396 67% 0968 [0.94,1.02] 2015
Okumi, 2016 144 144 329 333 10.9% 1.01[0.99, 1.03] 2018 ™
Kwon, 2016 232 234 598 600 18.3% 0.99[0.98, 1.01] 2016 .
Park, 2016 1 11 21 21 0.8% 1.00[0.87,1.14] 2016
Lee, 2016 a3 a5 117 118 57% 0.99[0.95,1.02] 2016 -
Subramanian, 2016 18 18 45 45 1.4% 1.00 [0.92, 1.08] 2018
Yokoyama, 2016 21 21 50 50 1.7% 1.00 [0.93, 1.07] 2016
Jha, 2016 18 20 446 454 2.1% 0.92[0.79,1.06] 2016 4
Kim, 2017 59 61 462 467 5.8% 0.98[0.93, 1.02] 2017 o
Subtotal (95% CI) B74 3562 70.4%  0.99 [0.98, 1.00] 4
Total events 859 3517
Heterogeneity: Chi* = 9.28, df = 14 (P = 0.81); I = 0%
Test for overall effect: Z= 1.71 (P = 0.09)
1.1.2 immunoadsorption
Genberg, 2008 15 15 29 30 1.1% 1.02 [0.90, 1.15] 2008
Habicht, 2011 20 21 a7 a7 1.6% 0.94 [0.84, 1.06] 2011
van Agteren, 2014 48 50 98 100 3.6% 0.98[0.92, 1.04] 2014 -
Barnett, 2014 59 62 166 167  4.9% 0.96 [0.90, 1.01] 2014 =

2014 26 26 52 52 1.9% 1.00[0.94, 1.06] 2014
Melxopoulou, 2015 30 30 30 30 1.7% 1.00 [0.94, 1.07] 2015
Schachtner, 2015 32 35 62 62 2.5% 0.91[0.82,1.02] 2015 4
Becker, 2015 32 34 68 68 25% 0.94 [0.85,1.03] 2015
Sanches-Escudero, 2016 30 30 142 146  2.7% 1.01[0.96, 1.07] 2018 -
Zschiedrich, 2016 84 85 91 93 47% 1.01 [0.97, 1.05] 2018
Bennani, 2016 44 44 44 44 2.4% 1.00 [0.96, 1.04] 2016
Subtotal (95% CI) 432 839 29.6% 0.98 [0.96, 1.00] -
Total events 420 829
Heterogeneity: Chi* = 10,56, df = 10 (P =0.39); I’ = 5%
Test for overall effect; £ = 2.07 (P =0.04)
Total (95% CI) 1306 4401 100.0%  0.99 [0.98, 1.00] L
Total events 1279 4346
Heterogeneity: Chi* = 21.58, df = 25 (P = 0.66); I? = 0% U.;35 0?9 1 1_:1 1_2’
Test for overall effect: Z = 2.62 (P = 0.008) favours ABOc favours ABOI
Test for subgroup differences: Chi* = 1.08, df = 1 (P = 0.30), ¥ = 5.2%



ABO-Incompatible Kidney Transplant Outcomes

A Meta-Analysis

Annelies E. de Weerd(® and Michiel G.H. Betjes
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Clinical outcomes after ABO-incompatible renal
transplantation: a systematic review and meta-analysis

Florian G Scurt, Lara Ewert, Peter R Mertens, Hermann Haller, Bernhard M W Schmidt, Christos Chatzikyrkou
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