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Clinical importance: graft loss over time

Exploring the complexity of Death-censored kidney allograft failure
Mayrdorfer, Liefeldt, Wu et al. JASN 32, 2021 https://doi.org/10.1681/ASN.2020081215

Rejection frequently contributes to graft loss:
T-cell mediated rejection (TCMR) in 34% 

and antibody-mediated rejection (ABMR) in 31% 



Epitope match is associated with graft loss

Donor–Recipient Matching Based on Predicted Indirectly Recognizable HLA Epitopes
Independently Predicts the Incidence of De Novo Donor-Specific HLA Antibodies Following Renal Transplantation

Lachmann, Niemann, Reinke et al., AJT 2017; 17: 3076–3086 doi: 10.1111/ajt.14393



Epitope match is associated with development
of donor specific antibodies and rejection

Donor–Recipient Matching Based on Predicted Indirectly Recognizable HLA Epitopes
Independently Predicts the Incidence of De Novo Donor-Specific HLA Antibodies Following Renal Transplantation

Lachmann, Niemann, Reinke et al., AJT 2017; 17: 3076–3086 doi: 10.1111/ajt.14393



iBox – first validated prediction model

Prediction system for risk of allograft loss in patients receiving kidney transplants:
international derivation and validation study

Loupy, Aubert, Orandi, et al., BMJ 2019;366:l4923
http://dx.doi.org/10.1136/bmj.l4923



iBox – first validated prediction model

Prediction system for risk of allograft loss in patients receiving kidney transplants:
international derivation and validation study

Loupy, Aubert, Orandi, et al., BMJ 2019;366:l4923
http://dx.doi.org/10.1136/bmj.l4923



Aim: Development of an advanced prediction 
model including epitope match 

through federated learning



Charité infrastructure



Potential model outline
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WP6 Approach

• Training of HLA laboratory staff

• Recalibration of clinical prediction model (CPM) for 
use on local clinical sites 

• Integration of CPM into current clinical workflow

• Test and Validation of CPM outcomes

• User feedback for development of clinical 
demonstrator

• Training for users and support staff



WP6 Output

• At the end of this work package, the Clinical 
prediction model is deployed to all clinical sites, 
recalibrated, and configured for regular learning
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Potential demonstrator: Recipient HLA-Data



Potential demonstrator: Donor HLA-Data



Potential demonstrator integrated in database
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Gain from this project

• Better HLA data display locally

• Novel comprehensive web-based kidney graft loss
risk calculator

• First transcontinental federated learning approach in 
transplant medicine

• Improved risk assessment including HLA epitopes
– may pave the road for better outcomes

– basis for personalized immunosuppression

– doctors and patient education

– starting point for interventional studies
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