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I have nothing to disclose…but my ignorance.



What makes pediatric transplantation 
special?

Most of our recipients will need a second transplant.



A lifetime versus a graft life approach redefines the 
importance of HLA matching in kidney transplant patients.
Meier-Kriesche HU et al Transplantation (2009)

15,980 patients relisted after loss of primary transplant 

Factors associated with change in panel reactive antibody (PRA) 
from initial to subsequent listing
• Number of mismatches (MM) at HLA A, B or DR

• Living donor

• Younger recipient

• Longer duration between listings



What makes pediatric transplantation 
special 2 ?

Our recipients have to navigate the 
high risk period of adolescence and 
young adulthood.
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Age-Dependent Risk of Graft Failure in Young Kidney 

Transplant Recipients

Remi Kaboré et al. Transplantation101(6):1327-1335, June 

2017. 

Age at Graft Loss after Pediatric Kidney Transplantation: Exploring the High-Risk 

Age Window. Kyle J. Van Arendonk et al. CJASN 2013;8:1019-1026



60% of 115 adolescent kidney transplant 
recipients reported poor adherence
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Kidney Transplantation Without Prior Dialysis in 

Children:  The Eurotransplant Experience.

Cransberg, K. et al 

American Journal of Transplantation 2006 

1113 first kidney transplants in children performed 
between 1990 and 2000

Duration of Dialysis Before 
Transplant Impacts Graft 
Survival Graft survival

http://www.elsevier.com/termsandconditions


The Perfect Donor Kidney

• Living donor, short ischemia 
time

• Young adult donor

• Male donor for male 
recipients

• Same blood group

• No preformed antibodies

• Well matched



HLA matching
HLA class I: A, B & C are
• expressed on nearly all nucleated cells 

• signal to CD8 T cells for killing

HLA class II: DR, DQ & DP
• antigen-presenting cells (APC)

• activate CD4 T cells

• Traditional matching has used A, B & DR



HLA Matching in Pediatric Kidney Transplantation: HLA Poorly Matched Living Donor Transplants Versus HLA Well-
Matched Deceased Donor Transplants

Opelz, Gerhard; Döhler, Bernd; Middleton, Derek; Süsal, Caner; A Collaborative Transplant Study Report

Transplantation 2017
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Living Donors



Relative importance of HLA mismatch and donor age to 
graft survival in young kidney transplant recipients. 
Foster BJ, Dahhou M, Zhang X, Platt RW, Hanley JA  
Transplantation 2013.

Deceased donors

The most poorly matched grafts 
from the oldest LD had survival 
similar to or better than any DD.



HLA MM & impact on subsequent 
transplantation

Impact of HLA Mismatch at First 
Kidney Transplant on Lifetime With 
Graft Function in Young Recipients

Foster, B.J. et al.

American Journal of Transplantation 
2014



HLA Class II mismatches

DR mismatches associated with 
• higher risk of donor specific antibody development and 

• antibody mediated rejection (ABMR)

• sensitisation at subsequent transplant

DQ mismatches associated with 
• higher risk of donor specific antibody development and 

• Acute rejection 

• inferior graft survival





HLA (emphasis on DQ) compatibility for longer allograft survival in pediatric transplantation: Modern 
evidence and challenges. Maria Meneghini, Anat Roitberg Tambur. Pediatric Transplantation 2023



Molecular Matching

Matching at the amino acid sequence level
• Eplets

• Amino acid mismatches

• Indirectly presented peptides (netMHCIIpan)

• Electrostatic mismatches

• PIRCHE-II, Predicted Indirectly Recognizable HLA Epitopes Presented 
by HLA Class II Molecule



Eplets

Polymorphic residues on 
HLA recognized by B cell 
receptors.
HLA Matchmaker
• Requires high resolution HLA 

typing of recipient and 
donor/pool

• Converts HLA alleles to eplets
• Identifies mismatched eplets

Lee H, Oh EJ. Eplet mismatch analysis in kidney transplantation: from concept to clinical practice. 
Clin Transplant Res. 2025 



Higher Molecular Mismatch

Associated with
• De novo DSA
• Antibody mediated rejection (possibly TCMR)
• Graft failure
• Most marked for class II, particularly DQ mismatch
• Linear relationship between eplet load and risk
• May be modified by tacrolimus exposure

• Lower trough levels or higher co-efficient of variability increase risk

Molecular HLA mismatching for prediction of primary humoral alloimmunity and graft 
function deterioration in paediatric kidney transplantation JJ Kim et al. Frontiers in 
Immunology 2023



Using eplet mismatching 

Retrospectively: 
• Risk stratify and guide monitoring (DSA) and management (tacrolimus 

dosing)

Prospectively: Questions remain

▪ What is an acceptable eplet mismatch load?
▪ HLA I <10 and HLA II <30 (Kausman 2016)

▪ Is timely eplet matching available for DD?

▪ Can you access paired kidney exchange?

▪ What is the impact on waiting time and donor quality?



Tacrolimus dosing

Avoid <5 ng/mL 

Most guidelines target 5-8 ng/mL after 1 year

Higher target if high risk

What level is associated with tac toxicity?



Han, Ahram; Jo, Ae Jeong; Kwon, Hyunwook; Kim, Young Hoon; et al

International Journal of Surgery110(10):6711-6722, October 2024.

Copyright ©  2025 Wolters Kluwer. Published by Lippincott Williams & Wilkins. 24



Waiting time
Donor quality Immunosuppression
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