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Problems of physical donor center crossmatch

• 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 II antibodies (only unseparated or T cell crossmatches are valid)

• Long cold 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 typing i.e. HLA-A, -B, -C, -DRB1, -DRB3/4/5, -DQA1, -DQB1, -DPA1, -DPB1
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Virtual PRA: effective as of 28-01-2020

• vPRA is the percentage of potential donors within Eurotransplant to which the patient has made 

HLA-specific antibodies

• Calculated based on the HLA types of the actual Eurotransplant donor population 2012-2018 

(n= 10.000), currently available for HLA-A, -B, -C, -DR and -DQ (split antigen level): ETRL 

reference database v3.0
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• For the vPRA to be used as measure of sensitization (>0% vPRA), for all sensitized patients the 

unacceptable antigens need to be registered

• When correctly registered, currently the number of positive physical donor center crossmatches 

should be low: ETRL inventory



Physical donor center crossmatches should be negative in order to 
change completely to virtual crossmatching

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

• Since 2018, the ETRL is evaluating the positive donor center crossmatches
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Number of positive donor center crossmatches Percentage of positive donor center crossmatches

Selection: - crossmatches for patients outside center/region

- crossmatches for patients vPRA>0%



Positive donor center crossmatch inventory: results
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Explanations Sept 2018-Sept 2019 (n=225)

The presence of autoantibodies in the
patient

Unacceptable antigens present on
this donor had not been entered

Unacceptable DQA and/or DP
antigens are present on this donor

other

Explanations sept 2019 -sept 2020 (n=158)



HLA typing requirements for virtual crossmatching

• Goal virtual donor-center crossmatch: exclude donors carrying HLA alleles that are unacceptable for a 

given patient to prevent unnecessary organ shipment

• Unacceptable antigens can be defined on the 2nd field resolution

• Ideally, high resolution (2nd field) typing during deceased donor procedures is required but not yet 

possible. A practical solution must be found for using intermediate level typing data.

• Two scenarios are possible:

- Reporting the most likely HLA alleles at the second field level in a worksheet (not a report as 

defined by EFI), with the acknowledgement that ambiguities may exist

- Reporting all ambiguities, for example as P-groups or as a GL-string

• A new survey will be sent evaluating the two scenarios
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ETRL survey January October 2020

• Eurotransplant is 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

• Resolution: intermediate/high

• 25 out of 32 ET donor labs responded
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ETRL survey 2019
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• 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?
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ETRL survey 2020
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• 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?
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New HLA tables have been developed

• HLA tables contain 2nd field level HLA alleles with match determinants for HLA-A, -B, -C, -DRB1, -DQB1

• HLA-A, -B, -C, -DRB1, -DQB1, -DQA1 based on European CWD list (Sanchez-Mazas, HLA 2017)

• HLA-DRB3/4/5, DPB1, DPA1 based on IMGT v3.39

• Techniques used for donor HLA typing must be able to detect the presence of those alleles that are 

included in single antigen bead assays (Immucor, One Lambda, One Lambda ExPlex)

• HLA-DPB1 has been included as alleles, epitopes and epitypes

• The new HLA tables have been published on www.etrl.eurotransplant.org
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http://www.etrl.eurotransplant.org/


Status at the moment within Eurotransplant

• vPRA has been introduced as the sole way to indicate that a patient is immunized

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

• HLA typing is almost fulfilling current standards, all laboratories reported that they will be able to type 

for the loci included in the upcoming standards soon

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 (I)

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

2. Introduction of vPRA as the sole way to indicate whether a patient is immunized: Q1 of 2020

3. Possibility to submit extended HLA typing of donor and recipient to Eurotransplant: Q1 of 2021

- Monitor HLA typing progress within Eurotransplant

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

- New HLA table has been made by ETRL and is approved by TTAC

- New survey on ability to type for these additional HLA loci 

- ET data infrastructure must be adapted
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Steps that need to be taken to introduce virtual crossmatching (II)

4. Mandatory HLA typing for  HLA-A, -B, -C, -DRB1, -DRB3/4/5, -DQA1, -DQB1, -DPA1, -DPB1 of 

donors: Q4 of 2021

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

Q2-3 of 2022

6. Introduction of virtual crossmatch in Eurotransplant: Q4 of 2022
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