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History of the crossmatch / f )'f'f-?g‘)

* The presence of pre-transplant donor-reactive SEPTEMBER 24, 1966 THE LANCET

HYPERACUTE REJECTION
OF KIDNEY ALLOGRAFTS, ASSOCIATED
WITH PRE-EXISTING HUMORAL
ANTIBODIES AGAINST DONOR CELLS

F, KISSMEYER-NIELSEN
M.D. Aarhus

antibodies can lead to hyperacute rejection

* Pre-transplant crossmatching prevents transplantation
into recipients with pre-existing donor-reactive

antibodies

Fig. 2—Macroscopical appearance of the cortical necrosis in the
kidney graft in case 1

Kissmeyer-Nielsen et al., Lancet 1966
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Consequence of the outcome of the CDC crossmatch
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Organ offer to immunized patient
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Problems of physical donor center crossmatch / f)(%)

* Mandatory serum exchange program required

* No immunological history known at donor center
* False positive crossmatches due to irrelevant antibodies not directed against HLA
* Low sensitivity for HLA class Il antibodies (only unseparated or T cell crossmatches are valid)

* Longcold ischemia times
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Virtual crossmatch

Background

* Characterize HLA antibodies in transplant candidate and decide on clinically relevant antibody
specificities

* Relevant HLA antibody specificities are registered as being ‘unacceptable antigens’

* Organs carrying unacceptable antigens are not allocated to the specific patient

Benefits

* No need for serum exchange program
* Higher specificity

* Decreased cold ischemia time

Requirements

* Alternative parameter of being sensitized: virtual PRA instead of % PRA in antibody screening
* Proper definition of unacceptable antigens

* More extensive HLA typingi.e. HLA-A, -B, -C, -DR, -DQA, -DQB, -DPA, -DPB
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VPRA is the percentage of potential donors within Eurotransplant to which the patient
has made HLA antibodies

* (Calculated based on the HLA types of the actual Eurotransplant donor population
2010-2014 (n=6870), currently available for HLA-A, -B, -C, -DR and —DQ (split antigen
level)

* New panel of the last 10.000 donors within Eurotransplant is currently being
constructed by the ETRL

* For the vPRA to be used as measure of sensitization (>0% vPRA), for all sensitized patients the
unacceptable antigens need to be registered
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Sensitized patients (current PRA>5%) without unacceptable antigens K;:f)“%
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defined (2018: n= 338, 2019: n= 311)
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centers with min. 10 patients with current PRA >5%
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* At the moment, typing for HLA-A, -B, -C, -DR and —DQ on the serological split level (except for HLA-B14)
is mandatory for all patients and donors in Eurotransplant

* Typing completeness for patients on the kidney waiting list per locus

Per January 2018 New in 2017 New in 2018

typed perc. typed perc. typed perc.

18456 100,00% 4694 100,00% 4370 100,0%
18456 100,00% 4694 100,00% 4370 100,0%
18456 100,00% 4694 100,00% 4370 100,0%

-
—

16779 90,91% 4624 98,51% 4353 99,1%
18178 98,49% 4663 99,34% 4353 99,6%
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Serological split typing completeness for patients on the kidney ,ffm’a}

waiting list ;?5}3

.
typed perc. typed perc. typed perc.
4169 99,9% 1078 100,0% 1031 99,9%
A10 [PYTE] 99,8% 605 99,8% 507 99,4%
4613 99,9% 1223 100,0% 1054 99,9%
A28 1634 93,8% 407 96,6% 403 98,5%
i
2932 100,0% 774 100,0% 664 99,8%
3982 99,8% 1017 100,0% 918 100,0%
B15 2744 83,1% 728 83,4% 641 88,6%
1686 99,8% 446 100,0% 388 100,0%
B17 1501 99,2% 367 99,7% 381 99,7%
1107 99,9% 281 100,0% 271 100,0%
904 99,6% 206 100,0% 197 100,0%
2390 83,6% 600 85,0% 545 90,8%
202 87,1% 48 89,6% 60 98,3%

5076 100,0% 1318 100,0% 1249 100,0%
3968 53,6% 1033 62,9% 978 74,6%

5068 100,0% 1242 100,0% 1214 100,0%
5496 100,0% 1412 99,9% 1294 100,0%

4076 41,5% 1106 54,0% 1011 66,1%

3 1€ 2212 |ZIEIRIR
|2 |2
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11781 99,4% 3060 99,4% 2873 99,5%
10615 72,5% 2708 80,6% 2478 87,8%

(v
jo
w

Towards virtual crossmatching in Eurotransplant



* Eurotransplantis heading into the direction of a virtual crossmatch, which requires higher standards of
donor HLA typing

* Loci: all loci (HLA-A, -B, -C, -DRB1, -DRB3/4/5, -DQB1, -DQA1, -DPB1, -DPA1) to be able to exclude
donors carrying unacceptable antigens for all loci

* Typing resolution: to be able to deal with allele-specific antibodies, second field typing will be required

* 26 out of 32 ET donor labs responded




ETRL survey / f )f'f-?g‘)

*  What HLA typing technique is used in your laboratory for donor procedures?

* What loci can you type for during donor procedures?

*  What resolution can you type for during donor procedures?

*  When do you expect to type for all loci during donor procedures, if requested by Eurotransplant?

Technique Loci Resolution Timeframe
20+ 100 20 10—
2 g
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Physical donor center crossmatches should be negative in order to ’Fgﬁ
E/ Lj
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change completely to virtual crossmatch

Possible reasons for a positive crossmatch at the donor center:

* Inadequate unacceptable antigen definition
* HLA-DP and/or HLA-DQA antibodies

* No up-to-date autologous state data

* Positive donor crossmatch inventory shown by Yvonne Zoet
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Status at the moment within Eurotransplant / ‘r)(L

* There are still patients on the transplant waiting list with a %PRA without specificities

* HLA typing is not yet fulfilling current standards, not all laboratories can type for the loci included in
the upcoming standards

* Unacceptable antigen definition is not yet good enough: positive donor center crossmatches

Transition to virtual cross-matching in Eurotransplant must be done in a stepwise fashion, with close
monitoring of the progress on the issues mentioned above by the ETRL
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Steps that need to be taken to introduce virtual crossmatching (1) / f)gg“}

1. Inventory of positive donor center crossmatches by ETRL: Q3 of 2018

2. Introduction of vPRA as the sole way to indicate whether a patient is immunized: Q1-2 of 2019

3. Possibility to submit extended HLA typing of donor and recipient to Eurotransplant: Q2-3 of 2019
- Monitor HLA typing progress within Eurotransplant

- Gather data for vPRA based on all loci (retrospective data gathering may be required)

4. Minimize the number of positive donor-center crossmatches due to inadequate unacceptable

antigen definition
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Steps that need to be taken to introduce virtual crossmatching (l1) / ‘r);(}-;g)

5. Mandatory HLA typing for HLA-A, -B, -C, -DR, -DQA, -DQB, -DPA, -DPB of donors: Q2 of 2021

6. Test phase in which both virtual and physical crossmatches are performed simultaneously:

Q3-4 of 2021

7. Introduction of virtual crossmatch in Eurotransplant: Q1 of 2022
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