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Early-stage disease

Lee SJ et al. - 2007  Blood

HLA matching between donor and recipient
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Arrieta-Bolaños E- 2024 by American Society of Clinical Oncology

EBMT - study

The study included 17,292 unrelated HCTs with 6-locus high-resolution HLA 
typing, between 2016 and 2020, including 1,523 transplants with PTCy
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Does the use of PTCy improve the clinical 
outcome in matched settings…?
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Overall Survival

Arrieta-Bolaños E- 2024 by American Society of Clinical Oncology

EBMT - study

Comparison between MUD recipients: 15630 - NO PTCy and 1523 - YES PTCy
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graft-versus-host 
disease (GVHD) grade 

III-IV

Arrieta-Bolaños E- 2024 by American Society of Clinical Oncology

EBMT - study
Comparison between MUD recipients: 
15630 - NO PTCy and 1523 - YES PTCy
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Shaffer BC et al.  - 2024 , Journal of Clinical Oncology

The study included 10025 unrelated HCTs with HLA-A, -B, -C, and -DRB1 (8/8)
HR typing for acute leukaemia (70.9%) or myelodysplastic syndromes (29.2%)

Posttransplant cyclophosphamide (PTCy) 
Calcineurin inhibitor (CNI)

CIBMTR - study
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Does the use of PTCy reduce the importance of HLA 
compatibility in MUD HSCT mismatched settings…?
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Only PTCy

Arrieta-Bolaños E- 2024 by American Society of Clinical Oncology

The study included 1523 unrelated HSCTs with 6-locus high-resolution HLA typing only with PTCy

EBMT - study
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Shaffer BC et al.  - 2024 , Journal of Clinical Oncology

HLA-8/8 matched 1631 pts vs mismatched 459 pts

The study included 2090 unrelated HCTs with 8/8 high-resolution HLA typing with PTCy

Only PTCy

CIBMTR - study
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Models for HLA mismatch that should be 
considered permissive in transplantation
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B Leader
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In exon 1 of HLA-B, the leader sequence codes for methionine (M) o threonine (T) in
position -21, giving origin to 3 possible different potential genotypes: TT, MT, or MM

Petersdorf et al. 2020 Lancet Haematol

B Leader
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In HLA-B-mismatched the presence of M in B-leader sequence in 
patients and/or in the donor increases the risk of  aGvHD grade III-IV

Survey of 17100 patients  HLA-matched compared with 1457 HLA-B-mismatched

B Leader

Petersdorf et al. 2020 Lancet Haematol



15

PBM in HLA-Class I 
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MHC class I molecule
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The immunopeptidome is the collection of protein fragments
derived from pathogens presented on the surface of the cells by
HLA molecules to be "read" by T cells, acting as the crucial
signal that defines "self" vs "non-self" for the immune system
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Polymorphism in peptide binding 
domain

Peptide binding motifs
(PBM)

Peptide repertoires 
(immunopeptidomes)

A*02:01

A*01:01

Comparison between different PBM can serve
as proxy for immunopeptidome divergence
and prediction of T cell alloreactivity

A*02:01

A*01:01

3571

15

1606

Strong T cell alloreactivity to 
divergent allopeptides

Meurer et al Blood 2021;
Arrieta-Bolaños E. et al, Blood 2023

PBM in HLA-Class I 
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Gfeller & Bassani-Sternberg Front Immunol 2018

HLA-A (N=44) HLA-B (N=63) HLA-C (N=18)

• Alleles were grouped by clustering analysis of their PBM

• 21 PBM groups: 7 HLA-A, 9 HLA-B, 5 HLA-C

Crivello P et al. Journal of Clinical Oncology - 2023

PBM in HLA-Class I 
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Crivello P et al. Journal of Clinical Oncology - 2023

Study included 2391 patients receiving a MUD HSCT characterized by the presence 
of only a single HLA-mismatch class I (9/10) between 2008 and 2018

Made a distinction between PBM with wide divergences (mismatched) and those 
characterized by lower divergences (matched) between donors and recipients

PBM in HLA-Class I 
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Crivello P et al. Journal of Clinical Oncology - 2023

Crivello et al showed that after 9/10 UD-HSCT HLA mismatched, the presence of wide
immunopeptidome divergences in the recipient (but not in the donor - graft-versus-host
direction), was associated with a lower probability of survival

PBM in HLA-Class I 
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Mehta RS  et al.  Blood Advances - 2024 

More than 15000 HSCT
patients transplanted
between 2008 and 2018
with no PTCy treatment
confirmed Crivello’s
results, associating the
younger age of the
donor with PBM match

PBM in HLA-Class I 
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HLA-DPB1 mismatches 
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Fleishhauer et al., Lancet Oncol 2012 

Locus DPB1 - Retrospective study on 5428 UD-HSCT (10/10)

Non-permissive
TCE Mismatch

Permissive
TCE Match

Allelic DPB1 Match

TRM

Altre

HLA-DPB1 (T-cell epitopes [TCE]) matching or permissive 
mismatching is associated with
• less acute GVHD
• better survival 
• higher relapse

TCE Model

Permissive HLA Mismatched in MUD – HLA-DPB1
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Petersdorf et al – New Engl J Med 373:599, 2015

Polymorphism of A vs G in gene
rs9277534 influence the expression
of molecules produced by DPB1

Donor A - Recipient A: less incidence of aGvHD
Donor A - Recipient G: more incidence of aGvHD

Expression Model

Permissive HLA Mismatched in MUD – HLA-DPB1
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Petersdorf et al – Haematologica, 2023

TPHE
Combination of TCE-Permissive and High Expression 

HLA-DPB1 mismatches improves clinical outcome 

Permissive HLA Mismatched in MUD – HLA-DPB1
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MHC class II molecules
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Meurer et al Blood 2021

Meurer’s group investigated the diversity of peptide repertoires within the different TCE groups
in a model of specific permissive vs non-permissive HLA-DP allelic variant combinations

Permissive HLA Mismatched in MUD – Immunopeptidome in DPB1

Altre
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Juliane Sarah Walz -Blood 2021

Resulting in different frequency and
diversity of alloreactive TCR-b
clonotypes in transplanted patients

Permissive HLA Mismatched in MUD – Immunopeptidome in DPB1

Meurer et al Blood 2021

High peptide overlapping in
permissive DPB1 vs low peptides
overlapping in non permissive DPB1
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Alleles of “core” TCE3 group showed to have a similar bound-peptide motifs (PBM) and immunopeptidome overlapping

Esteban Arrieta-Bolanos - Blood - 2022 

TCE3 “core” alleles showed a significantly weaker (18.5%) T-cell alloreactive response from permissive donors
compared with common “non-core” alleles (29.2%); P .001; demonstrating the functional relevance of the clustering

Permissive HLA Mismatched in MUD – Immunopeptidome in DPB1
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Haploidentical HSCT
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Is HLA compatibility still relevant in 
haploidentical settings…?
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OS and NRM In univariate analysis having more HLA differences was not associated with worse OS or with 
increased NRM irrespective of whether they were analyzed as discrete (either 0 to 2 versus 3 to 4 and 0 to 3 versus 
4 mismatches) or continuous variables.

Raiola AM et al. - Biol Blood Marrow Transplant - 2018

HLA Compatibility in Haploidentical 
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Fuchs E et al - Blood 2022

Mismatched 5/10 (928, 65%) or 6/10 (314, 22%) for HLA-A, -B, -C, -DRB1 and -DQB1

The clinical outcome has been associated in these patients with matched or
mismatched condition for single loci, and not for the total of the mismatched loci

HLA Compatibility in Haploidentical 
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4 transplant groups by the presence of concurrent (mis)matching for the HLA-B leader and HLA-DRB1
Best combination: HLA-B leader match and HLA-DRB1GvH mismatch

Fuchs E et al - Blood 2022

Mismatched 5/10 (928, 65%) or 6/10 (314, 22%) for HLA-A, -B, -C, -DRB1 and -DQB1

HLA Compatibility in Haploidentical 
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Eplet mismatches 
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An antibody binds an epitope of an HLA antigen

Epitope 1
Epitope 2

Epitope 3

Antigen

Cell

Antibody directed vs 
epitope 3

EPLETS
• Essential components of HLA epitopes recognized by antibody 

(“hot spot” or “FUNCTIONAL” part) 
• Eplet describe patches of polymorphic residues within a 3-3.5 

Amstrong
• Naming convention: 11AMR (class I eplet) 

Eplets mismatched

Locus A 44 62 65 69 77 ….. 248
*01:01 44KM 62QE 65RNM 66RNH 77ANT - 248VK
*02:01 44RM 62GE 65RKV 70KAH 77VDT - 248VK
*02:02 44RM 62GE 65RKV 70KAH 77VDT - 248VK
*02:03 44RM 62GE 65RKV 70KAH 77VDT - 248VK
*02:05 44RM 62GE 65RKV 70KAH 77VDT - 248VK
*03:01 44RM 62QE 65NRV 66RNQ 77VDT - 248VK
*03:02 44RM 62QE 65NRV 66RNQ 77VDT - 248VK
*11:01 44RM 62QE 65NRV 66RNQ 77VDT - 248VK
*11:02 44RM 62QE 65NRV 66RNQ 77VDT - 248VK
*23:01 44RM 62EE 65GKH 70KAH 77ENI - 248VK
*24:02 44RM 62EE 65GKH 70KAH 77ENI - 248VK
*24:03 44RM 62EE 65GKH 70KAH 77ENI - 248VK

From: Clinical Relevance of H&I in solid organ transplantation. ESHI 
(EuropeanSpecialisationin H&I) Diploma. EBTI. 
Sebastiaan Heidt. Leiden University Medical Center
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Higher EM levels for HLA class II alleles have been associated with a reduced risk of
relapse and relapse-free survival in 158 patients treated with HSCT haploidentical

Rimando J et al. – Blood Advances, 2018

Eplets mismatched
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Zou J et al. – Blood Advances, 2019

Impact of eplet mismatched in 278 haploidentical HSCT

Eplets mismatched
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Because this study failed to demonstrate
the predictive value of ME from HLA molecules for
clinical outcomes, other molecular
mismatch algorithms in haplo-HSCT
settings should be tested.

Zou J et al. – Transplant Cell Ther, 2022

Eplets mismatched
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Merli P. et al - 2024 Blood

TCRαβ/CD19 cell–depleted HLA-haploidentical transplantation to treat 
pediatric acute leukemia: analysis on a cohort of 213 children 
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Overall survival Overall survival

Eplets mismatched
Our experience in OPBG in a group of pediatric patients after haploidentical HSCT

Merli P, Crivello P., Andreani M., Fleishhauer K. and. Locatelli F. (Manuscript in preparation)

PLEASE, DO 
NOT POST
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How should the presence of anti-HLA antibodies
in the recipient influence donor selection?
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• (n = 316, solid line) DSA negative and those with a DSA MFI <2000
• (n = 19, dotted line) DSA with 2000 ≤ MFI < 10,000
• (n = 10, dashed line) DSA with a MFI ≥10,000

Haploidentical HSCT and donor-specific
anti-HLA antibodies (DSA)

Chang YJ - J Hematol Oncol. 2015
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Wang L - 2022 - Frontiers in Immunology

Haploidentical HSCT and donor-specific
anti-HLA antibodies (DSA)

116 AML, ALL and MDS patients who were negative for pre-existing HLA antibodies

HLA antibody persistently negative 

de novo HLA antibody persistently 
positive (DSA and Non DSA)

de novo HLA antibody persistently positive (Non 
DSA)
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Haploidentical HSCT and donor-specific
anti-HLA antibodies (DSA)

Ciurea S. et al - 2021  Blood advances

37 patients affected by malignancies with DSA were treated with a desensitization 
protocol before haplo-HSCT and compared with a group of 345 patients with no DSA



46

Galaverna F., Giustiniani P. Andreani M, Locatelli F. (Abstract EFI Conference 2026)

Haploidentical HSCT and donor-specific
anti-HLA antibodies (DSA)
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New EBMT recommendations

Submitted to BMT
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• HLA compatibility, with 10/10 is better than 9/10

• Use of PTCy increases the probability of higher overall survival in MUD
• Still debating the importance of HLA matching in MUD after the use of PTCy

• Differences in the PBM need to be considered
• Role of eplet matching after haploidentical HSCT needs to be further investigated
• Presence of anti-HLA antibodies (DSA) and C1q is detrimental in haploidentical HSCT settings

• Use of artificial intelligence will probably help in the choice of the best donor for each patients

Conclusions
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