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2023 - Allogeneic Transplants: Patient age at transplantation
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Allogeneic Transplants: Number of transplants and 

patient age

<20 21-40 41-60 >60

2013 430 334 673 220

2019 384 321 789 437

2020 386 304 734 483

2021 362 263 782 489

2022 361 278 750 541

2023 337 290 738 633
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2023 - Allogeneic Transplants: Donor and Source of HSC
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Berning, P., Fekom, M., Ngoya, M. et al. Hematopoietic stem cell transplantation for DLBCL: a report from the European Society for Blood and

Marrow Transplantation on more than 40,000 patients over 32 years. Blood Cancer J. 14, 106 (2024).



Trends for hematopoietic stem cell transplantation and 

CAR T-cell infusions for DLBCL over time

Berning, P., Fekom, M., Ngoya, M. et al. Hematopoietic stem cell transplantation for

DLBCL: a report from the European Society for Blood and Marrow Transplantation on

more than 40,000 patients over 32 years. Blood Cancer J. 14, 106 (2024).
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9.4 % 36.4 %



Causes of Death within 100 days post-transplantiation
the U.S. -2018-2020







DSA are associated with a higher incidence of GF and poor survival

S.O. Ciurea et al, BBMT 2015





Sica S, et al. Front Oncol. 2024





• Cell-based: 
require donor 
lymphocytes

- “Functional” test

- Low sensitivity

- Higher sensitivity

- Do not distinguish 

therapeutic antibodies 

(e.g. rituximab)

• Solid-phase assays: 
do NOT require donor 
lymphocytes

M.P. Bettinotti, Human immunology 2022

- High specificity and sensitivity

- Semiquantitative (MFI)>>>Virtual crossmatch

- Precise detection of anti-HLA antibodies

- Possible false positive or antibody levels underestimation 

- No info about antibody functionality

- Not completely quantitative (MFI values do not 

translate directly into the antibody level)

• C1q assay distinguish complement fixing from non-complement fixing antibodies

DSA identification assays



Donor Specific Antibodies (DSA)

Classic “10 out of 10” HLA-matched alloBMTs: HLA-A, -B, -C, DRB1, and DQB1

HLA-DPB1, DRB3, DRB4, and DRB5 are not necessarily matched

Mismatching amenable to DSA formation occurs in more than half of the “10 
out of 10” HLA-matched unrelated donor alloBMTs2

HLA antibodies are dynamic!
After inflammatory events, such as infection or tissue trauma, reactivation of dormant HLA-specific memory B cells may result in
the production of DSAs without re-exposure to foreign tissue.3

Importance of HLA antibody reassessment over time.

Highest relevance in partially HLA-mismatched allogeneic hematopoietic stem cell transplantation
(multiple class I and II mismatches)1

[1] S.O. Ciurea et al, BMT 2018. [2] B.E. Shaw et al, Leukemia. 2010. [3] J.E. Locke  et al, Am J Transplant. 2009.



Is there a DSA cutoff more detrimental to engraftment?
• A positive test for DSA is considered when MFI is above 1,000 (the cutoff of MFI values used varies among

transplant centers and laboratories).

• The significance of low antibody levels remains unclear. Rejection can occur at any DSA level for MFI>1000,
the likelihood of developing PGF increases as the MFI levels increase.
Low MFI levels (<3000) unlikely represent risk factors for transplantation.
The incidence of PGF appears to increase with MFI levels above 5000.

• There is no predictability by IgG mean fluorescence intensity (MFI) as to which of the antibodies will bind
C1q because fixation is independent of antibody intensity.
Higher MFI levels (>5,000) correlate also with the complement-binding ability (which could contribute to a
higher likelihood of rejection.

• C1q testing is not done yet in many centers: because of the high association with high DSA levels (>5,000
MFI), it should be presumed that high DSA levels are most likely complement-binding.

• If C1q testing is positive or the pre-treatment DSA Luminex MFI is >20000, desensitization may not be
successful.

[1] S.O. Ciurea et al, BMT 2018. [2] D.E. Gladstone et al, Hematology Am Soc Hematol Educ Progr. 2017 [3] S. Bramanti et al, BBMT 2020



Kongtim P, et al. . ASTCT Consensus

Recommendations on Testing and

Treatment of Patients with Donor-

specific Anti-HLA Antibodies.

Transplant Cell Ther. 2024



Mismatched HLA class I molecules present

a large repertoire of peptides

(immunopeptidomes) which can be potential

targets of T cell alloreactivity after allogeneic

Hematopoietic Cell Transplantation. 

Therefore, the degree of immunopeptidome

divergence between patient and donor HLA 

can affect the clinical outcome. 

Immunopeptidome divergence between HLA 

class I mismatches is here predicted by 

classifying HLA molecules into different

groups based on their experimentally

determined peptide binding motifs (PBM). 

Mismatches across PBM groups in the Graft 

versus Host (GvH) vector (Unidirectional

GvH or Bidirectional) are predicted to be 

less well tolerated than mismatches within

the same PBM group or in the Host versus 

Graft (HvG) vector (PBM matched or 

Unidirectional HvG). Alleles with no available

data for PBM classification are indicated as

PBM-unknown, and if in the mismatched

locus, lead to exclusion from matching 

prediction.



J Clin Oncol. 2023 May 1;41(13):2416-2427.



Arrieta-Bolaños E, et al. . J Clin Oncol. 2024 

Oct;42(28):3287-3299. 



Survival after contemporary HCT according to HLA mismatching. Kaplan-Meier and forest plots show 

overall survival (OS) probabilities (shaded areas) and adjusted HR estimates and their 99% CI for the 

entire cohort stratified according to (A, B) the number of mismatches (mM) at HLA-A, HLA-B, HLA-C, 

HLA-DRB1, or HLA-DQB1;

Arrieta-Bolaños E, et al. . J Clin Oncol. 2024 

Oct;42(28):3287-3299. 



Survival after contemporary HCT according to HLA mismatching. Kaplan-Meier and forest plots show overall 

survival (OS) probabilities (shaded areas) and adjusted HR estimates and their 99% CI for the entire cohort

stratified according to (C, D) the specific mismatched HLA locus and class among the 9 of 10 pairs; 

Arrieta-Bolaños E, et al. . J Clin Oncol. 2024 

Oct;42(28):3287-3299. 





NK-mediated alloreactivity

Several studies have shown that the presence of an alloreactive NK population in the donor is associated
with a better clinical course after haploidentical transplantation, as well as the presence of specific killer-
cell immunoglobulin-like receptor (KIR) genotypes (B/X and B content value analysis) and certain
activating KIR genes. These studies have led the European Society for Blood and Marrow Transplantation
(EBMT) to include KIR gene analysis in their recommendations for haploidentical donor testing8.

In cases where assessment of NK-mediated alloreactivity is required, the haploidentical recipient-donor
pair must be evaluated at low resolution for the A locus and at high resolution for the HLA-B and -C 
loci (1C). The donor’s KIR gene pool study should also be performed (2C).

Applications are available to detect the possibility of NK-mediated alloreactivity in the donor-recipient
pair, such as the KIR ligand calculator software on the IPD-IMGT site. An in-depth study of NK-mediated
alloreactivity in HSCT is reported in chapter “KIR gene repertoire analysis”.

Crocchiolo R, et al. . Histocompatibility assessment in hematopoietic stem cell transplantation: 
recommendations from the Italian Society for Immunogenetics and Transplantation Biology (Associazione 
Italiana di Immunogenetica e Biologia dei Trapianti - AIBT). Blood Transfus. 2024

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11251828/#b8-blt-22-338


L'associazione persegue esclusivamente finalità di 

solidarietà sociale, non ha fini di lucro ed ha come scopo 

lo sviluppo ed il progresso tecnologico dei trapianti di 

midollo osseo e di cellule staminali emopoietiche, da 

qualunque fonte esse provengano nonché lo sviluppo 

della base biologica.


