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Agenda Summary 

• Introduction and overview of progress 1:00pm 

• Presentation of updates for completed/ongoing study 1:15– 1:30pm 

o IB23-03: Impact of adherence to cord blood guidelines.

• Presentation of new proposals 1:30 – 2:55pm 

o PROP 2401-02 Autoimmune HLA alleles predict superior outcomes in patients receiving

allogeneic hematopoietic stem cell transplantation

o PROP 2407-02 The impact of HNA alloimmunization on engraftment failure in unrelated

hematopoietic stem cell transplantation

o PROP 2410-76 Haploidentical donor selection for patients with Aplastic Anemia: HLA and non-

HLA factors 

o PROP 2410-77 The role of HLA class II mismatched HCT in patients with high-risk acute leukemia

o PROP 2410-82 + PROP 2410-153 The Role of inhibitory KIR Scoring and NK Cell Alloreactivity in

MUD and Haplo-HSCT with Post-Transplant Cyclophosphamide

• Concluding remarks 2:55pm 
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Detailed Agenda 

1. Introduction  Brian Betts 1:00pm 
a. Minutes and Overview Plan of Immunobiology Working Committee from Tandem 2024

(Attachment 1)

2. Research sample repository update with data accrual tables (Attachment 2)

3. Presentations, Publications or Submitted papers  1:05pm 
a. IB16-02 Novel scoring system for ranking hematopoietic stem cell transplantation. Baxter-Lowe

LA, Wang T, Kuxhausen M, Spellman SR, Maiers M, Lee SJ, Saultz J, Arrieta-Bolaños E, Gadalla
SG, Bolon Y, Betts BC.  Clinical Transplantation. 38(11):e15478. doi:10.1111/ctr.15478. Epub
2024 Nov 8.

b. IB17-04 Donor whole blood DNA methylation is not a strong predictor of acute graft versus host
disease in unrelated donor allogeneic haematopoietic cell transplantation. Webster AP, Ecker S,
Moghul I, Liu X, Dhami P, Marzi S, Paul DS, Kuxhausen M, Lee SJ, Spellman SR, Wang T, Feber A,
Rakyan V, Peggs KS, Beck S. Frontiers in Genetics. doi:10.3389/fgene.2024.1242636. Epub 2024
Apr 3. PMC11021570.

c. IB18-04b Donor KIR genotype based outcome prediction after allogeneic stem cell
transplantation: No land in sight. Schetelig J, Baldauf H, Heidenreich F, Hoogenboom JD,
Spellman SR, Kulagin A, Schroeder T, Sengeloev H, Dreger P, Forcade E, Vydra J, Wagner-Drouet
EM, Choi G, Paneesha S, Miranda NAA, Tanase A, de Wreede LC, Lange V, Schmidt AH, Sauter J,
Fein JA, Bolon YT, He M, Marsh SGE, Gadalla SM, Paczesny S, Ruggeri A, Chabannon C,
Fleischhauer K. Frontiers in Immunology. 15:1350470. doi:10.3389/fimmu.2024.1350470. Epub
2024 Apr 2. PMC11019434.

d. IB20-03 The health risk of social disadvantage is transplantable into a new host. Turcotte LM,
Wang T, Beyer KM, Cole SW, Spellman SR, Allbee-Johnson M, Williams E, Zhou Y, Verneris MR,
Rizzo JD, Knight JM. Proceedings of the National Academy of Sciences of the United States of
America. 2024 Jul 23; 121(30):e2404108121. doi:10.1073/pnas.2404108121. Epub 2024 Jul 15.
PMC11287259.

e. IB20-03 Transcriptional Indicators of Social Determinants of Health and Cancer Outcomes:
Donor Socioeconomic Disadvantage and Recipient Mortality Following Allogeneic Hematopoietic
Cell Transplantation (J Knight). Oral Presentation, ASPO 2024.

f. IB22-01 Post-Transplantation Cyclophosphamide Improves Graft-versus-Host Disease-Free,
Relapse-Free Survival In HLA-DPB1 Mismatched Unrelated Donor Allogeneic Transplant (S
McCurdy/A Blouin/ E Fuchs/ U Ibrahim). Submitted. Poster Presentation, EBMT 2024.

g. IB22-03 Superior Disease Control with Younger Matched Unrelated Donor Vs Older Matched
Sibling Donor in Recipients ≥50-years with ALL, AML, or MDS using CNI-based GVHD prophylaxis
(K Nath/ B Shaffer/ H Choe). Submitted. Oral Presentation, EBMT 2024.

h. IB22-03 Young Matched Unrelated Donors Should be Prioritized Over Older-Aged Matched
Sibling Donors and Young Haploidentical Donors in Allogeneic Transplantation with Post-
Transplant Cyclophosphamide in Recipients ≥50-years (K Nath). Oral Presentation, EBMT 2024.

i. IB23-01 Immunopeptidome divergence between mismatched HLA and outcome of
haploidentical HCT (P Crivello/ K Fleischhauer). Oral Presentation, ASH 2024.

4. Studies in progress (Attachment 3)
a. IB18-07 Donor and recipient genomic associations with acute GVHD (V Afshar-Khargan). 

Analysis.
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b. IB21-01 Effect of HLA evolutionary divergence on survival and relapse following allogeneic
hematopoietic cell transplant (C Camacho-Bydume/ D Chowell/ K Hsu). Manuscript Preparation.

c. IB21-02 DISCOVeRY-BMT: Multi-ethnic high-throughput study to identify novel non-HLA genetic
contributors to mortality after blood and marrow transplantation. (Theresa Hahn/Alyssa Clay-
Gilmour) Ongoing.

d. IB22-02 Effect of SIRPα mismatch on the outcome of allogeneic hematopoietic stem cell
transplantation from an HLA matched related donor (J Zou/ S Srour). Data File Preparation.

e. IB23-01 Immunopeptidome divergence between mismatched HLA and outcome of
haploidentical HCT (P Crivello). Manuscript Preparation.

f. IB23-02 Younger MMUD vs older haploidentical donor HCT. (R Mehta). Manscript Preparation.
g. IB23-03 Impact of adherence to cord blood guidelines. (L Metheny/ F Milano). Analysis.
h. IB24-01 6-locus HLA immunopeptidome divergence and outcome of mismatched unrelated HCT

(E Arrieta-Bolaños/ K Fleischhauer). Protocol Pending.
i. IB24-02 Effect of donor KIR and donor KIR ligand on CD8+ T cell-mediated alloreactivity in

unrelated HCT for AML, ALL and MDS (B Asquith). Protocol Pending.

5. Study Presentation Esteban Arrieta-Bolaños 1:15– 1:30pm 
a. IB23-03 Impact of adherence to cord blood guidelines. (L Metheny/ F Milano) Dr. Leland

Metheny will present.

6. Future/proposed studies Cara Benjamin & Jennifer Saultz  1:30 – 2:55pm 
a. Voting guidelines
b. Proposal presentations (5)

i. PROP 2401-02 Autoimmune HLA alleles predict superior outcomes in patients receiving 
allogeneic hematopoietic stem cell transplantation (H Carter/R Kurzrock) (Attachment 4) 
Dr. Hannah Carter will present.

ii. PROP 2407-02 The impact of HNA alloimmunization on engraftment failure in unrelated 
hematopoietic stem cell transplantation (D Fuerst/ H Schrezenmeier) (Attachment 5) Dr. 
Daniel Fuerst will present.

iii. PROP 2410-76 Haploidentical donor selection for patients with Aplastic Anemia: HLA 
and non-HLA factors (R Mehta/ A Ruggeri) (Attachment 6) Dr. Rohtesh Mehta will 
present.

iv. PROP 2410-77 The role of HLA class II mismatched HCT in patients with high-risk acute 
leukemia (R Mehta/ A Ruggeri) (Attachment 7) Dr. Rohtesh Mehta will present.

v. PROP 2410-82; 2410-153 The Role of Inhibitory KIR Scoring and NK Cell Alloreactivity in 
MUD and Haplo-HSCT with Post-Transplant Cyclophosphamide. (J Zou/ S Ciurea/ E 
Krieger/ A Toor) (Attachment 8) Dr. Elizabeth Krieger will present.

c. Dropped Proposals (9)
i. PROP 2408-02 Cord blood viability and total nucleated cell (TNC) counts as predictors of

engraftment and Graft-versus-Host Disease (A Dreyzin/ A Keating).  Dropped due to
overlap with current study/publication.

ii. PROP 2408-13 Does Graft CD3+CD4/CD3+CD8 Ratio Affect Chronic Graft Versus Host
Disease? (M Pamukcuoglu). Dropped due to lower scientific impact.

iii. PROP 2409-12 Impact of early CD4/CD8 T cell recovery on post-AlloSCT r ates of
infection and GVHD in Lymphoma patients - a CIBMTR analysis (N Hossain). Dropped
due to supplemental data needed.

iv. PROP 2409-15 Comparative Outcomes of Highly Human Leukocyte Antigen (HLA)-
Mismatched Unrelated Donors Versus Matched and Single Locus Mismatched Unrelated
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Donors in Hematopoietic Cell Transplantation with Post-Transplant Cyclophosphamide 
(PTCY) (M Ellithi/ B Shaffer). Dropped due to small sample size. 

v. PROP 2409-21 Impact of different HLA alleles on GVHD and GVL after sex mismatched
allo HCT (A Ali). Dropped due to lower scientific impact.

vi. PROP 2410-78 Unrelated Donor Selection with Post-Transplant Cyclophosphamide-
based Graft-versus-Host Disease Prophylaxis (R Mehta/ A Ruggeri). Dropped due to
overlap with current study/publication.

vii. PROP 2410-131 Association of HLA mismatching and data-driven GVHD grading in
unrelated donor HCT (A Turki/ E Arrieta-Bolanos). Dropped due to lower scientific
impact.

viii. PROP 2410-158 Refinement of HLA-DPB1 Permissiveness with Molecular Mismatch
Algorithms in Allogeneic Hematopoietic Stem Cell Transplantation in the PTCy Era (J
Zou/ R Saliba). Dropped due to lower scientific impact.

ix. PROP 2410-229 What is the Optimal Donor in the Post-transplant Cyclophosphamide
Era: An Older 8/8 Matched Related Donor or Matched Unrelated Donor versus a
Younger 7/8 Mismatched Unrelated Donor? (G Fatobene/ V Rocha). Dropped due to
overlap with current study/publication.

7. Closing Remarks Yung-Tsi Bolon 2:55pm 
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MINUTES AND OVERVIEW PLAN 

CIBMTR WORKING COMMITTEE FOR IMMUNOBIOLOGY 
San Antonio, TX 

Thursday, Feb 22nd, 2024, 1:00 –3:00 PM CT 

Co-Chair: Steven Marsh, BSc, PhD, ARCS; Anthony Nolan Research Institute, London, UK; 

Telephone: +44 20 7284 8321; E-mail: steven.marsh@ucl.ac.uk 

Co-Chair: Shahinaz Gadalla, MD, PhD; National Cancer Institute, Rockville, MD; 

Telephone: 240-276-7254; E-mail: shahinaz.gadalla@nih.gov 

Co-Chair: Brian Betts, MD; Roswell Park Cancer Institute, Buffalo, NY; 

Telephone: 716-845-2300; E-mail: brian.betts@roswellpark.org 

Co-Chair: Cara Benjamin, PhD; University of Miami, Miami, FL; 

Telephone: 305-243-5534; E-mail: c.benjamin3@miami.edu 

 Assistant - Chair: Jennifer Saultz, D.O.; Oregon Health & Science University, Portland, OR; 

Telephone: 503-494-7999; E-mail: saultzje@ohsu.edu 

Scientific Director: Stephanie Lee, MD, MPH; Fred Hutchinson Cancer Center, Seattle, WA; 

Telephone: 206-667-6190; E-mail: sjlee@fredhutch.org  
Scientific Director: Yung-Tsi Bolon, PhD; CIBMTR® (Center for International Blood and Marrow 

Transplant Research), NMDP, Minneapolis, MN; Telephone: 763-406-5742;  

E-mail: ybolon@nmdp.org

Statistical Director: Tao Wang, PhD; CIBMTR® (Center for International Blood and Marrow Transplant 

Research), Medical College of Wisconsin, Milwaukee, WI; 

Telephone: 414-955-4339; E-mail: taowang@mcw.edu 

Statistician:  Meilun He, MPH; CIBMTR® (Center for International Blood and Marrow 

Transplant Research), NMDP, Minneapolis, MN; Telephone: 763-406-4435; 

E-mail: mhe@nmdp.org

Agenda Summary 

• Introduction and overview of progress    1:00pm 

• Presentation of new proposals   1:05-2:10pm 

o PROP2310-92: Impact of different HLA alleles on GVHD and GVL after sex mismatched

allo-HCT

o PROP2310-84: Impact of molecular disparity of HY antigens on cGVHD and relapse risks

in male recipients receiving allogeneic HSCT from a female HLA-matched related donor

o PROP2310-164: 6-locus HLA immunopeptidome divergence and outcome of

mismatched unrelated HCT

o PROP2308-05: Effect of donor KIR and donor KIR ligand on CD8+ T cell-mediated

alloreactivity in unrelated HSCT for AML, ALL and MDS
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• Presentation of updates for completed/ongoing studies      2:10-2:55pm 

o IB22-01: Impact of HLA-DPB1 matching on survival following unrelated donor

transplantation with post-transplant cyclophosphamide for adults with hematologic

malignancies.

o IB22-03: HLA matched sibling versus well-matched unrelated donor: Update including

HLA-DPB1 match status in recipients of allogeneic hematopoietic cell transplantation.

o IB23-01: Immunopeptidome divergence between mismatched HLA and outcome of

haploidentical HCT.

• Concluding remarks    2:55pm 

Detailed Agenda 

1. Introduction   Shahinaz Gadalla 1:00pm 
a. Minutes and Overview Plan of Immunobiology Working Committee from Tandem 2023

The CIBMTR Immunobiology Working Committee (IBWC) was called to order at 12:00 pm on Thursday, 

Feb 22nd, 2024, by Dr. Shahinaz Gadalla. Dr. Gadalla introduced the IBWC leadership, the outgoing chair 

Dr. Steven Marsh, incoming chair Dr. Esteban Arrieta-Bolanos, and WCTL program participant Dr. 

Jennifer Saultz. Dr. Gadalla discussed the following topics: CIBMTR COI policy, committee membership, 

goals of the working committee, areas of focus, and limitations of the IBWC, introduction of rules of 

authorship, publicly available research datasets, sources of CIBMTR HCT dataset, and new CIBMTR 

opportunity for early career investigators (ECIs). She concluded with an overview of the status of the 

current portfolio and number of ongoing studies to be presented during the meeting.  

2. Published and submitted papers (9) in the last year   1:05pm 

a. IB20-01 Impact of the HLA immunopeptidome on survival of leukemia patients after unrelated

donor transplantation. Journal of Clinical Oncology. Crivello P, Arrieta-Bolaños E, He M, Wang T,

Fingerson S, Gadalla SM, Paczesny S, Marsh SGE, Lee SJ, Spellman SR, Bolon YT, Fleischhauer K.

Journal of Clinical Oncology. 2023 May 1; 41(13):2416-2427. doi:10.1200/JCO.22.01229. Epub

2023 Jan 20. PMC10150892.

b. IB06-05g Role of NKG2D ligands and receptor in haploidentical related donor hematopoietic cell

transplantation. Petersdorf EW, McKallor C, Malkki M, He M, Spellman SR, Hsu KC, Strong RK,

Gooley T, Stevenson P. Blood Advances. 2023 Jun 27; 7(12):2888-2896.

doi:10.1182/bloodadvances.2022008922. Epub 2023 Feb 10. PMC10300293.

c. IB19-04 HLA class I genotype is associated with relapse risk after allogeneic stem cell

transplantation for NPM1-mutated acute myeloid leukemia. Narayan R, Niroula A, Wang T,

Kuxhausen M, He M, Meyer E, Chen YB, Bhatt VR, Beitinjaneh A, Nishihori T, Sharma A, Brown

VI, Kamoun M, Diaz MA, Abid MB, Askar M, Kanakry CG, Gragert L, Bolon YT, Marsh SGE, Gadalla

SM, Paczesny S, Spellman S, Lee SJ. Transplantation and Cellular Therapy. 2023 Jul 1;

29(7):452.e1-452.e11. doi:10.1016/j.jtct.2023.03.027. Epub 2023 Mar 29. PMC10330307.
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d. IB09-06u Associations of minor histocompatibility antigens with outcomes following allogeneic

hematopoietic cell transplantation. Jadi O, Tang H, Olsen K, Vensko S, Zhu Q, Wang Y, Haiman

CA, Pooler L, Sheng X, Brock G, Webb A, Pasquini MC, McCarthy PL, Spellman SR, Hahn T,

Vincent B, Armistead P, Sucheston-Campbell LE. American Journal of Hematology. 2023 Jun 1;

98(6):940-950. doi:10.1002/ajh.26925. Epub 2023 Apr 13. PMC10368187.

e. IB17-03b JAK2 V617F mutation and associated chromosomal alterations in primary and

secondary myelofibrosis and post-HCT outcomes. Rafati M, Brown DW, Zhou W, Jones K, Luo W,

St Martin A, Wang Y, He M, Spellman SR, Wang T, Deeg HJ, Gupta V, Lee SJ, Bolon YT, Chanock

SJ, Machiela MJ, Saber W, Gadalla SM. Blood Advances. 2023 Dec 26; 7(24):7506-7515.

doi:10.1182/bloodadvances.2023010882. Epub 2023 Oct 27.

f. IB06-05h HLA haplotypes and relapse after hematopoietic cell transplantation. Petersdorf EW,

McKallor C, Malkki M, He M, Spellman SR, Gooley T, Stevenson P. Journal of Clinical Oncology.

doi:10.1200/JCO.23.01264. Epub 2023 Dec 5.

g. SC19-06 Systematic evaluation of donor-KIR/recipient-HLA interactions in HLA-matched

hematopoietic cell transplantation for AML. Fein JA, Shouval R, Krieger E, Spellman SR, Wang T,

Baldauf H, Fleischhauer K, Kröger N, Horowitz MM, Maiers M, Miller JS, Mohty M, Nagler A,

Weisdorf DJ, Malmberg KJ, Toor AA, Schetelig J, Romee R, Koreth J. Blood Advances.

doi:10.1182/bloodadvances.2023011622. Epub 2023 Dec 5.

h. IB18-04b Donor KIR genotype based outcome prediction after allogeneic stem cell

transplantation: No Land in Sight! Schetelig J, Baldauf H, Heidenreich Falk, Hoogenboom JD,

Spellman S, Kulagin A, Schroeder T, Sengeloev H, Dreger P, Forcade E, Vydra J, Wagner-Drouet E,

Choi G, Paneesha S, Miranda N, Tanase A, De Wreede L, Lange V, Schmidt AH, Sauter J, Fein JA,

Bolon YT, He M, Marsh SGE, Gadalla S, Paczesny S, Ruggeri A, Chabannon C, Fleischhauer K.

Submitted.

i. IB20-03 Donor socioeconomic status as a predictor of recipient mortality following

hematopoietic cell transplantation for hematologic malignancy. Turcotte LM, Wang T, Beyer KM,

Cole SW, Spellman SR, Allbee-Johnson M, Williams E, Zhou Y, Verneris MR, Rizzo JD, Knight JM.

Submitted.

3. Future/proposed studies and discussion     Brian Betts & Cara Benjamin 1:05pm-2:10pm 

Dr. Brian Betts reviewed the proposals and introduced the voting and prioritization guidelines. 

a. Proposal presentations (4)

i. PROP2310-92 Impact of different HLA alleles on GVHD and GVL after sex

mismatched allo-HCT (Alaa Ali, Scott Rowley)  Dr. Alaa Ali will present.
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Dr. Alaa Ali presented this proposal which tests the hypothesis that sex mismatch is a risk factor for 

cGVHD, due to the emergence of alloantibodies that are directed against the HY Antigens.  

A recent study using the Japanese national database, evaluating female to male donors reported that 

certain HLA-DR alleles were associated with higher and others with lower chronic GVHD. The study also 

demonstrated the presence of HLA H-Y antigen complexes were detected on dermal vascular endothelial 

cells and on leukemic cells, provided possible explanation why cGVHD is associated with a GVL effect. 

However, the association between specific HLA allele and cGVHD in sex mismatch HCT has not been 

widely studied using a larger and more ethnically diverse database, or M-F HCT, or from URDs. 

The hypothesis is cGVHD risk after HLA matched but sex mismatched HCT is dependent on specific HLA 

alleles. Primary endpoint is the cumulative incidence rate and severity of cGVHD after HLA matched but 

sex mismatched HCT based on different HLA-A, -B, -C, -DR, -DQ, -DP alleles in AML/MDS patients.  

Secondary outcomes including relapse based on different HLA alleles, impact of PTCy vs. other GVHD 

prophylaxis on cGVHD after sex mismatched transplants, and other predilection of cGVHD in sex 

mismatched HCT.  

The CIBMTR identified 1341 M-F patients and 1039 F-M adult patients who underwent first HSCT with 

AML/MDS from 12/12 MRD or 12/12 MUD, from 2015-2021. The audience questioned: why would you 

see an effect in M-F transplants, will you focus on specific HLA alleles like the most common, will you 

compare URD to MRD, how will PTCy affect results?  

ii. PROP2310-84 Impact of molecular disparity of HY antigens on cGVHD and

relapse risks in male recipients receiving allogeneic HSCT from a female HLA-

matched related donor (Jun Zou, Samer Srour) Dr. Jun Zou will present.

Dr. Zou presented this proposal. He reviewed that F-M HCT has a higher risk of GVHD, and the presence 

of H-Y antibodies is associated with cGVHD and relapse protection.  

A recent study showed the DRB1-15*02 is associated with a higher risk of cGVHD. The complex of 

HY/HLA DR was detected on the cell surfaces and vascular endothelial. They did a single center analysis 

of 700 patients who received MRD, including 194 F-M HCT, revealing that a high CD4 T cell alloreactivity 

presentation score was associated with higher risk of cGVHD and relapse protection but only in the F-M 

and not the M-F.  

The CIBMTR identified 6434 patients with AML, ALL, MDS receiving HCT from MRD, 2010-2021, while 

26% (1700) are F-M patients. PtCy will be excluded from this study. Primary endpoint is cGVHD, and 

secondary endpoints included aGVHD, relapse, NRM, PFS, and OS. The following points came up in 

discussion: Why exclude PTCy (low rates of cGVHD, may affect alloreactivity derived from MiHA), why 

use cGVHD and not aGVHD as the primary endpoint, can you look at B cell phenotype, does disease 

matter? 

iii. PROP2310-164 6-locus HLA immunopeptidome divergence and outcome of

mismatched unrelated HCT (Esteban Arrieta-Bolańos, Katharina Fleischhauer)

Dr. Katharina Fleischhauer will present.
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Dr. Katharina Fleischhauer presented this proposal which looks at the immunopeptidome in multiply 

mismatched URD. The hypothesis is: the number and/or directionality of >=2 mismatches with high 

immunopeptidome divergence at HLA-A, -B, -C, -DRB1, -DQB1, -DPB1 is associated with survival after 

UD-HCT. One precondition is to have PBM or TCE classification for the 6 loci.  

The CIBMTR identified patients who underwent first HSCT using CNI- or PTCy-based GVHD prophylaxis 

with AML, ALL, and MDS, 6-locus 4-digit HLA typing available, and <=10/12 UD-HCT from 2010-2020. 

There are 3211 MMUD, while 4047 MUD (2 DPB1mM) patients in the cohort. Will evaluate the risk for 

the different endpoints, by increasing the number of immunopeptidome mismatches and directionality of 

IP mM. The endpoints included: OS, DFS, NRM, RI, a/c GVHD, GRFS. Questions from the audience 

included: why not extend the years to get more mismatched URDs?  

iv. PROP2308-05 Effect of donor KIR and donor KIR ligand on CD8+ T cell-mediated

alloreactivity in unrelated HSCT for AML, ALL and MDS (Becca Asquith)

Dr. Becca Asquith will present.

Dr. Becca Asquith presented this proposal. The hypothesis is the donors with a high count of iKIR-ligand 

gene pairs will have long-lived T-cells leading to better T-cell reconstitution in recipients, which will 

increase the risk of GVHD, decrease the risk of relapse, and decrease the risk of virus reactivation. The 

difference from other KIR study is our hypothesis focus on CD8+ T cell alloreactivity, while other studies 

focus on NK cell response. Endpoints include acute GvHD, Chronic GvHD, and risk of relapse. Will include 

AML, ALL, MDS URD with donor has been KIR typed. Questions raised during discussion included: why 

only count inhibitory KIRs and not activating, wouldn’t an association have come out in previous NK 

studies, range of binding pairs (depends on ethnicity of the population but goes up to 4 ligand pairs. So 

max KIR ligand pairs a person can carry is 4), does the metric include KIR ligand affinity (no, correlates 

with number of KIR ligand pairs), can this study be done with EBMT (no, they don’t have the data), do 

you need to look at transcription to see if genes are suppressed or silenced (no, KIRs are constitutively 

expressed on NK cells and driving the interaction, rather than KIR expressed on the T cells themselves)?   

b. Dropped Proposals (5)

i. PROP2308-03 Machine Learning-Based Tool: A New Approach to Improving

Stem Cell Transplant Outcomes (Shatha Farhan, Adrian Mosquera Orgeira,

Samer Al-Homsi) – Overlap with current study.

ii. PROP2310-83 Effect of natural killer cell alloreactivity predicted by novel count

functional inhibitory KIR (CF iKIR) score on clinical outcomes of patients who

underwent haploidentical hematopoietic stem cell transplantation (haplo-HSCT)

with post-transplant cyclophosphamide (PTCy) (Jun Zou, Stefan O. Ciurea) –

Small sample size.

iii. PROP2310-113 Association of Class I HLA Alleles and Outcomes of Anti-CD19

CAR T-Cell Therapy (Jiasheng Wang, Leland Metheny) – Small sample size and

overlap with current study .
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iv. PROP2310-194 Younger “Lesser Matched” Donors Versus Older “Better

Matched” Donors in Patients Undergoing HCT with PTCy prophylaxis. (Rohtesh S

Mehta, Annalisa Ruggeri) – Overlap with current study.

v. PROP2310-236 A Deep Learning approach to post-transplant mortality risk

prediction of Hematopoietic Stem Cell Transplant recipients. (Regina Barzilay,

Lindsley Robert Coleman) – Small sample size and overlap with current study.

4. Research sample repository update with data accrual tables

5. Studies in Progress

a. IB16-02 Use of HLA structure and function parameters to understand the relationship

between HLA disparity and transplant outcomes (LA Baxter Lowe) Manuscript Preparation.

b. IB17-04 Donor whole blood DNA methylation is not a strong predictor of acute graft versus

host disease in unrelated donor allogeneic hematopoietic cell transplantation. Webster A,

Ecker S, Moghul I, Dhami P, Marzi S, Paul D, Feber A, Kuxhausen M, Lee SJ, Spellman SR,

Wang T, Rakyan V, Peggs K, Beck S. Manuscript Preparation.

c. IB21-01 HLA-DRB1 Hed Is Associated with Improved Survival and Decreased Relapse in

Patients with Hematologic Malignancies Following Allogeneic Hematopoietic Stem Cell

Transplant. (Christine Camacho-Bydume/Diego Chowell/ Katharine C. Hsu) Manuscript

Preparation. Poster Presentation, 2023 ASH abstract presentation.

d. IB22-03 HLA matched sibling versus well-matched unrelated donor: Update including HLA-

DPB1 match status in recipients of allogeneic hematopoietic cell transplantation (Karthik

Nath/ Brian Shaffer/ Hannah Choe) Analysis.

e. IB22-01 Impact of HLA-DPB1 matching on survival following unrelated donor transplantation

with post-transplant cyclophosphamide for adults with hematologic malignancies. (Blouin,

Amanda; Fuchs, Ephraim; Ibrahim, Uroosa; Keyzner, Alla; McCurdy, Shannon R; Nakhle,

Saba; Perales, Miguel-Angel; Petersdorf, Effie W; Safah, Hana; Shaffer, Brian C; Socola,

Francisco A; Solomon, Scott R; Zou, Jun) Manuscript Preparation.

f. IB23-01 Immunopeptidome divergence between mismatched HLA and outcome of

haploidentical HCT. (Pietro Crivello, Katharina Fleischhauer) Analysis.

g. IB18-07 Donor and recipient genomic associations with acute GVHD (V Afshar-Khargan)

Analysis.
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h. IB22-02 Effect of SIRPα mismatch on the outcome of allogeneic hematopoietic stem cell

transplantation from an HLA matched related donor. (Jun Zou; Samer Srour) Data File

Preparation.

i. IB23-03 Impact of adherence to cord blood guidelines (Leland Metheny/ Filippo Milano)

Protocol Development.

j. IB10-01x Monoallelic Germline Pathogenic Variants in DNA Damage Repair Genes and Their

Impact on Post-Hematopoietic Cell Transplantation Outcomes in Severe Aplastic Anemia

(Maryam Rafati, Shahinaz Gadalla). Ongoing. Oral Presentation, 2024 Tandem Meeting.

k. IB10-01y Monoallelic Pathogenic Variants in Hemophagocytic Lymphohistiocytosis Genes

are Uncommon and Not Associated with Hematopoietic Cell Transplantation Outcomes in

Severe Aplastic Anemia. (Maryam Rafati, Shahinaz Gadalla). Ongoing. Poster Presentation,

2023 ASH Annual Meeting and Exposition.

l. IB23-02 Younger MMUD vs older haploidentical donor HCT (Rohtesh Mehta) Data File

Preparation.

ONGOING AND OTHER-FUNDED STUDIES 

a. R04-74d Functional significance of killer cell immunoglobulin-like receptor genes in human

leukocyte antigen matched and mismatched unrelated hematopoietic stem cell

transplantation. (K Hsu) Ongoing.

b. IB09-06o Genetics and epidemiology of myeloid malignancies candidate gene paper. (Lara

Sucheston-Cambell/ Ezgi Karaesmen/ Alyssa Clay-Gilmour/ Theresa Hahn) Manuscript

Preparation.

c. IB09-06p Genetics and epidemiology of myeloid malignancies genome-wide association

study. (Alyssa Clay-Gilmour/ Kenan Onel/ Theresa Hahn) Manuscript Preparation.

d. IB21-02 DISCOVeRY-BMT: Multi-ethnic high-throughput study to identify novel non-HLA
genetic contributors to mortality after blood and marrow transplantation. (Theresa
Hahn/Alyssa Clay-Gilmour) Ongoing.

e. IB06-05 Use of high-resolution human leukocyte antigen data from the National Marrow

Donor Program for the international histocompatibility working group in hematopoietic

stem cell transplantation. (Effie Petersdorf) Ongoing.

f. IB09-01/IB09-03/IB09-05/IB09-07 Clinical importance of minor histocompatibility complex

haplotypes in umbilical cord blood transplantation. (Effie Petersdorf) Ongoing.
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6. Study Presentations  Steven Marsh & Jennifer Saultz 2:10PM-2:55PM 

a. IB22-01 Impact of HLA-DPB1 matching on survival following unrelated donor transplantation

with post-transplant cyclophosphamide for adults with hematologic malignancies.

Dr. Shannon McCurdy provided an update on IB22-01. Aim for this study is to 1) examine the

effects of PTCy on OS of HLA-DPB1 non-permissive mismatched URD when compared to

methotrexate and tacrolimus; 2) compare the outcomes of HLA-DPB1 NP MM URD vs. 12/12

URD, both using PTCy. The cohort analysis of 1290 HLA-DPB1 MM with PTCy and 2894 recipients

of HLA-DPB1 NP MM with methotrexate/tacrolimus. Outcomes included OS, GRFS, TRM, relapse,

and GVHD. The conclusions are: 1) In HLA-DPB1 NP MM unrelated donor HCT, PTCy based GVHD

prophylaxis is associated with improved GRFS when compared to methotrexate and tacrolimus-

based prophylaxis due to decreased TRM and all types of GVHD; 2) While relapse rate was higher

in the PTCy group, this did not negatively affect OS or GRFS. 3) Outcomes are similar between

HLA-DPB1 non-permissive mismatched, HLA-DPB1 permissive mismatched, and 12/12 HLA-

matched unrelated donor transplantation with PTCy. 4) PTCy should be the preferred GVHD-

prophylaxis strategy for HLA-DPB1 NP MM unrelated donor HCT. Questions during the discussion

included: do you think reducing the dose of PTCy will decrease the relapse rate (yes), rates of

infection (not evaluated)

b. IB22-03 HLA matched sibling versus well-matched unrelated donor: Update including HLA-DPB1

match status in recipients of allogeneic hematopoietic cell transplantation.

Dr. Brian Shaffer provided an update on IB22-03. The hypothesis of this study is that using

younger alternative donors results in improved outcomes compared to older-aged, matched

sibling donors. Alternative donors were defined as MUD, MMUD, or haplo. The older-aged

patients were defined as >=50 years old, while older donors are defined as >=50 years and

younger donors were defined as <=35 years. The primary analysis only focused on recipients who

using PTCy, and the second analysis was siblings vs. URD in CNI-based recipients. The conclusions

are: 1) Use of an older matched-sibling donor results in a small but significant decrement in DFS

due to increased incidence of relapse; 2) Phenomenon observed across different GVHD

prophylaxis regimens supporting biological phenomenon and not a product of patient selection

or transplant procedures. Questions during the discussion: Do you have the correct definition of

“younger”, did you compare older siblings to older MUD (no), is CMV status included (yes)?

c. IB23-01 Immunopeptidome divergence between mismatched HLA and outcome of

haploidentical HCT.

Dr. Pietro Crivello provided an update on IB22-03 testing the immunopeptidome model in the

haplo setting, where up to 4 different single HLA class I and -DRB1 alleles are mismatched, and

PTCy is used as GVHD prophylaxis. The hypothesis was the cumulatively number and direction of

PBM mismatches in the cohort will associate with clinical outcomes. The cohort included patients

underwent 1st Haplo HCT with AML, ALL, MDS using PTCy from 2010-2020, and 2198/3429

informative for PBM groups at all 4 HLA-A, - B, -C, -DRB1 loci were identified. Using 8/8 MUD
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under PTCy as a reference group. The results showed all haplo groups have worse OS than the 

MUD group. The group with only 1 PBM mismatch had the worst OS. And the 1 PBM mismatch in 

GVH direction has worse DFS, and relapse. One potential explanation is that single PBM-GvH 

mismatch is less efficient in inducing GvL than multiple PBM-GvH mismatches. Therefore, the 

next steps are: 1) including GRFS as a new outcome; 2) focus on additional analysis only on HLA 

Class I mismatches. Discussion questions included: what happens if you pool all PBM 

mismatches, e.g., 1+, is there a threshold effect or linear?  

A:   From previous analysis, single PBM analysis impacted while the others compensate and 

become similar, so better at this stage look at different groups and how they behave before 

putting them together. Isn’t a 0 PBM mismatch a “matched cohort” (yes, but low frequency), 

why isn’t -DQ included (don’t have PBM info so the analysis is adjusted for DQ matching), should 

linkage disequilibrium and race/ethnicity be considered?  

7. Closing Remarks  Stephanie Lee 2:55PM 

Dr. Stephanie Lee adjourned the meeting and thanked members for attending. 
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Working Committee Overview Plan for 2024 - 2025 

Study number and title Current Status Chairs 
Priority 

IB16-02 Use of HLA structure and function parameters to understand 
the relationship between HLA disparity and transplant outcomes. 

Manuscript 
Preparation 

4 

IB18-07 Donor and recipient genomic associations with acute GVHD Analysis 2 

IB20-03 Donor socioeconomic status as a predictor of altered immune 
function and treatment response following hematopoietic cell 
transplantation for hematologic malignancy 

Submitted 2 

IB21-01 Effect of HLA evolutionary divergence on survival and relapse 
following allogeneic hematopoietic cell transplant. 

Manuscript 
Preparation 

4 

IB22-01 Impact of HLA-DPB1 matching on survival following unrelated 
donor transplantation with post transplant cyclophosphamide for 
adults with hematologic malignancies. 

Manuscript 
Preparation 

3 

IB22-02 Effect of SIRPα mismatch on the outcome of allogeneic 
hematopoietic stem cell transplantation from an HLA matched related 
donor. 

Data File Preparation 1 

IB22-03 HLA matched sibling versus well-matched unrelated donor: 
Update including HLA-DPB1 match status in recipients of allogeneic 
hematopoietic cell transplantation. 

Manuscript 
Preparation 

1 

IB23-01 Immunopeptidome divergence between mismatched HLA and 
outcome of haploidentical HCT. 

Manuscript 
Preparation 

3 

IB23-02 Younger MMUD vs older haploidentical donor HCT. Data File Preparation 1 

IB23-03 Impact of adherence to cord blood guidelines. Protocol Development 2 

IB24-01 6-locus HLA immunopeptidome divergence and outcome of 
mismatched unrelated HCT. 

Protocol Pending 3 

IB24-02 Effect of donor KIR and donor KIR ligand on CD8+ T cell-
mediated alloreactivity in unrelated HSCT for AML, ALL and MDS. 

Protocol Pending 3 
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Working Assignments for Working Committee Leadership (March 2024)* 

Shahinaz Gadalla 
Cara Benjamin 

Esteban Arrieta-Bolanos 
Brian Betts 

IB16-02 Use of HLA structure and function parameters to 
understand the relationship between HLA disparity and 
transplant outcomes. 

IB18-07 Donor and recipient genomic associations with 
acute GVHD 

IB20-03 Donor socioeconomic status as a predictor of 
altered immune function and treatment response following 
hematopoietic cell transplantation for hematologic 
malignancy 

IB21-01 Effect of HLA evolutionary divergence on survival 
and relapse following allogeneic hematopoietic cell 
transplant. 

IB22-01 Impact of HLA-DPB1 matching on survival following 
unrelated donor transplantation with post transplant 
cyclophosphamide for adults with hematologic 
malignancies. 

IB22-02 Effect of SIRPα mismatch on the outcome of 
allogeneic hematopoietic stem cell transplantation from an 
HLA matched related donor. 

IB22-03 HLA matched sibling versus well-matched unrelated 
donor: Update including HLA-DPB1 match status in 
recipients of allogeneic hematopoietic cell transplantation. 

IB23-01 Immunopeptidome divergence between 
mismatched HLA and outcome of haploidentical HCT. 

IB23-02 Younger MMUD vs older haploidentical donor HCT. 

IB23-03 Impact of adherence to cord blood guidelines. 

IB24-01 6-locus HLA immunopeptidome divergence and 
outcome of mismatched unrelated HCT. 

IB24-02 Effect of donor KIR and donor KIR ligand on CD8+ T 
cell-mediated alloreactivity in unrelated HSCT for AML, ALL 
and MDS. 

*For the Immunobiology committee, all chairs are engaged in active studies.
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Refresh date: Dec 2024 

Unrelated Donor HCT Research Sample Inventory - Summary for First Allogeneic Transplants in CRF 
and TED with biospecimens available through the CIBMTR Repository stratified by availability of 
paired samples, recipient only samples and donor only samples, Biospecimens include: whole blood, 
serum/plasma and limited quantities of viable cells and cell lines (collected prior to 2006), Specific 
inventory queries available upon request through the CIBMTR Immunobiology Research Program 

Samples Available 
for Recipient and 

Donor 

Samples 
Available for 

Recipient Only 

Samples 
Available for 

Donor Only 

Variable N (%) N (%) N (%) 

Number of patients 50520 24709 13268 

Source of data 

   CRF 25730 (51) 9079 (37) 5980 (45) 

   TED 24790 (49) 15630 (63) 7288 (55) 

Number of centers 265 245 396 

Disease at transplant 

   AML 17660 (35) 9401 (38) 4437 (33) 

   ALL 7264 (14) 3073 (12) 2113 (16) 

   Other leukemia 1493 (3) 488 (2) 335 (3) 

   CML 3610 (7) 1233 (5) 1063 (8) 

   MDS 7617 (15) 4675 (19) 1739 (13) 

   Other acute leukemia 565 (1) 301 (1) 151 (1) 

   NHL 4389 (9) 1657 (7) 983 (7) 

   Hodgkin Lymphoma 970 (2) 305 (1) 224 (2) 

   Plasma Cell Disorders, MM 952 (2) 300 (1) 211 (2) 

   Other malignancies 61 (<1) 15 (<1) 22 (<1) 

   Breast cancer 7 (<1) 3 (<1) 1 (<1) 

   SAA 1644 (3) 746 (3) 582 (4) 

   Inherited abnormalities erythrocyte diff fxn 733 (1) 256 (1) 226 (2) 

   Inherited bone marrow failure syndromes 63 (<1) 67 (<1) 39 (<1) 

   Hemoglobinopathies 40 (<1) 44 (<1) 25 (<1) 

   Paroxysmal nocturnal hemoglobinuria 6 (<1) 11 (<1) 5 (<1) 

   SCIDs 893 (2) 408 (2) 401 (3) 

   Inherited abnormalities of platelets 43 (<1) 18 (<1) 13 (<1) 

   Inherited disorders of metabolism 311 (1) 100 (<1) 163 (1) 

   Histiocytic disorders 408 (1) 148 (1) 140 (1) 

   Autoimmune disorders 32 (<1) 28 (<1) 15 (<1) 

   MPN 1705 (3) 1406 (6) 354 (3) 

   Others 54 (<1) 26 (<1) 26 (<1) 

AML Disease status at transplant 

   CR1 9875 (56) 6142 (65) 2275 (51) 

   CR2 3296 (19) 1521 (16) 868 (20) 

   CR3+ 354 (2) 128 (1) 102 (2) 

   Advanced or active disease 3951 (22) 1571 (17) 1045 (24) 

   Missing 184 (1) 39 (<1) 147 (3) 
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Refresh date: Dec 2024 

Samples Available 
for Recipient and 

Donor 

Samples 
Available for 

Recipient Only 

Samples 
Available for 

Donor Only 

Variable N (%) N (%) N (%) 

ALL Disease status at transplant 

   CR1 3664 (50) 1842 (60) 906 (43) 

   CR2 2067 (28) 760 (25) 616 (29) 

   CR3+ 599 (8) 202 (7) 196 (9) 

   Advanced or active disease 852 (12) 244 (8) 274 (13) 

   Missing 82 (1) 25 (1) 121 (6) 

MDS Disease status at transplant 

   Early 1612 (21) 864 (18) 388 (22) 

   Advanced 5026 (66) 3561 (76) 1002 (58) 

   Missing 979 (13) 250 (5) 349 (20) 

NHL Disease status at transplant 

   CR1 638 (15) 349 (21) 143 (15) 

   CR2 826 (19) 337 (20) 160 (16) 

   CR3+ 383 (9) 149 (9) 90 (9) 

   PR 446 (10) 111 (7) 99 (10) 

   Advanced 2003 (46) 685 (42) 457 (47) 

   Missing 73 (2) 18 (1) 31 (3) 

Recipient age at transplant 

   0-9 years 4138 (8) 1425 (6) 1714 (13) 

10-17 years 3290 (7) 1118 (5) 1202 (9) 

18-29 years 5989 (12) 2237 (9) 1733 (13) 

30-39 years 5608 (11) 2226 (9) 1529 (12) 

40-49 years 7457 (15) 3016 (12) 1884 (14) 

50-59 years 10282 (20) 4730 (19) 2288 (17) 

60-69 years 10984 (22) 7231 (29) 2356 (18) 

70+ years 2772 (5) 2726 (11) 562 (4) 

Median (Range) 49 (0-84) 56 (0-83) 43 (0-84) 

Recipient race 

   White 44161 (91) 21667 (91) 9821 (87) 

   Black or African American 2423 (5) 1007 (4) 651 (6) 

   Asian 1334 (3) 750 (3) 604 (5) 

   Native Hawaiian or other Pacific Islander 75 (<1) 36 (<1) 41 (<1) 

   American Indian or Alaska Native 208 (<1) 112 (<1) 64 (1) 

   Other 49 (<1) 27 (<1) 28 (<1) 

   More than one race 304 (1) 146 (1) 67 (1) 

   Unknown 1966 (N/A) 964 (N/A) 1992 (N/A) 

Recipient ethnicity 

   Hispanic or Latino 4313 (10) 1880 (8) 1238 (11) 

   Non Hispanic or non-Latino 38348 (88) 20014 (90) 7032 (64) 

   Non-resident of the U.S. 889 (2) 302 (1) 2769 (25) 
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Refresh date: Dec 2024 

Samples Available 
for Recipient and 

Donor 

Samples 
Available for 

Recipient Only 

Samples 
Available for 

Donor Only 

Variable N (%) N (%) N (%) 

   Unknown 6970 (N/A) 2513 (N/A) 2229 (N/A) 

Recipient sex 

   Male 29289 (58) 14449 (58) 7866 (59) 

   Female 21231 (42) 10260 (42) 5402 (41) 

Karnofsky score 

10-80 17764 (35) 9943 (40) 4214 (32) 

90-100 30913 (61) 14082 (57) 8398 (63) 

Missing 1843 (4) 684 (3) 656 (5) 

HLA-A B DRB1 groups - low resolution 

   <=3/6 30 (<1) 111 (<1) 12 (<1) 

   4/6 298 (1) 130 (1) 70 (1) 

   5/6 6900 (14) 2920 (13) 1821 (15) 

   6/6 42187 (85) 19862 (86) 10249 (84) 

   Unknown 1105 (N/A) 1686 (N/A) 1116 (N/A) 

High-resolution HLA matches available out of 8 

   <=5/8 908 (2) 167 (1) 86 (1) 

   6/8 1853 (4) 237 (1) 253 (3) 

   7/8 9291 (19) 3166 (16) 1966 (22) 

   8/8 36454 (75) 16187 (82) 6834 (75) 

   Unknown 2014 (N/A) 4952 (N/A) 4129 (N/A) 

HLA-DPB1 Match 

   Double allele mismatch 12440 (28) 3578 (23) 1263 (24) 

   Single allele mismatch 23579 (54) 8083 (52) 2693 (52) 

   Full allele matched 7901 (18) 3896 (25) 1211 (23) 

   Unknown 6600 (N/A) 9152 (N/A) 8101 (N/A) 

High resolution release score 

   No 15052 (30) 24646 (>99) 12759 (96) 

   Yes 35468 (70) 63 (<1) 509 (4) 

KIR typing available 

   No 36672 (73) 24684 (>99) 13197 (99) 

   Yes 13848 (27) 25 (<1) 71 (1) 

Graft type 

   Marrow 16860 (33) 5544 (22) 5029 (38) 

   PBSC 33538 (66) 18919 (77) 8167 (62) 

   BM+PBSC 22 (<1) 29 (<1) 6 (<1) 

   PBSC+UCB 40 (<1) 191 (1) 11 (<1) 

   Others 60 (<1) 26 (<1) 55 (<1) 

Conditioning regimen 

   Myeloablative 30248 (60) 12189 (49) 8090 (61) 

   RIC/Nonmyeloablative 20037 (40) 12441 (50) 4995 (38) 
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Refresh date: Dec 2024 

Samples Available 
for Recipient and 

Donor 

Samples 
Available for 

Recipient Only 

Samples 
Available for 

Donor Only 

Variable N (%) N (%) N (%) 

   TBD 235 (<1) 79 (<1) 183 (1) 

Donor age at donation 

   To Be Determined/NA 778 (2) 952 (4) 373 (3) 

   0-9 years 4 (<1) 30 (<1) 1 (<1) 

10-17 years 1 (<1) 11 (<1) 1 (<1) 

18-29 years 25102 (50) 13722 (56) 5750 (43) 

30-39 years 14053 (28) 6255 (25) 3900 (29) 

40-49 years 8127 (16) 2853 (12) 2459 (19) 

50+ years 2455 (5) 886 (4) 784 (6) 

Median (Range) 30 (0-69) 28 (0-89) 32 (4-77) 

Donor/Recipient CMV serostatus 

   +/+ 12758 (25) 6857 (28) 3524 (27) 

   +/- 5937 (12) 3179 (13) 1622 (12) 

   -/+ 16579 (33) 7438 (30) 4066 (31) 

   -/- 14540 (29) 6518 (26) 3533 (27) 

   CB - recipient + 36 (<1) 151 (1) 10 (<1) 

   CB - recipient - 4 (<1) 47 (<1) 2 (<1) 

   CB - recipient CMV unknown 0 1 (<1) 0 

   Missing 666 (1) 518 (2) 511 (4) 

GvHD Prophylaxis 

   No GvHD Prophylaxis 208 (<1) 162 (1) 70 (1) 

   Ex vivo T-cell depletion alone 127 (<1) 45 (<1) 63 (<1) 

   Ex vivo T-cell depletion +- other 1122 (2) 305 (1) 382 (3) 

   CD34 select alone 309 (1) 182 (1) 117 (1) 

   CD34 select +- other 537 (1) 291 (1) 147 (1) 

   Cyclophosphamide alone 233 (<1) 94 (<1) 58 (<1) 

   Cyclophosphamide +- others 5003 (10) 6053 (24) 1208 (9) 

   FK506 + MMF +- others 5513 (11) 2213 (9) 1006 (8) 

   FK506 + MTX +- others(not MMF) 21115 (42) 9671 (39) 3662 (28) 

   FK506 +- others(not MMF,MTX) 2501 (5) 1377 (6) 493 (4) 

   FK506 alone 1202 (2) 532 (2) 226 (2) 

   CSA + MMF +- others(not FK506) 3118 (6) 1008 (4) 1067 (8) 

   CSA + MTX +- others(not MMF,FK506) 7022 (14) 1956 (8) 3542 (27) 

   CSA +- others(not FK506,MMF,MTX) 1089 (2) 337 (1) 467 (4) 

   CSA alone 467 (1) 132 (1) 401 (3) 

   Other GVHD Prophylaxis 772 (2) 296 (1) 225 (2) 

   Missing 182 (<1) 55 (<1) 134 (1) 

Donor/Recipient sex match 

   Male-Male 20319 (40) 9586 (39) 5081 (38) 

   Male-Female 12469 (25) 5846 (24) 2904 (22) 
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Refresh date: Dec 2024 

Samples Available 
for Recipient and 

Donor 

Samples 
Available for 

Recipient Only 

Samples 
Available for 

Donor Only 

Variable N (%) N (%) N (%) 

   Female-Male 8717 (17) 4479 (18) 2664 (20) 

   Female-Female 8572 (17) 4094 (17) 2399 (18) 

   CB - recipient M 18 (<1) 108 (<1) 3 (<1) 

   CB - recipient F 22 (<1) 91 (<1) 9 (<1) 

   Missing 403 (1) 505 (2) 208 (2) 

Year of transplant 

   1986-1990 347 (1) 47 (<1) 103 (1) 

   1991-1995 1837 (4) 439 (2) 745 (6) 

   1996-2000 3305 (7) 1184 (5) 1213 (9) 

   2001-2005 5347 (11) 1070 (4) 1880 (14) 

   2006-2010 9591 (19) 1921 (8) 1878 (14) 

   2011-2015 13348 (26) 3589 (15) 2650 (20) 

   2016-2020 10394 (21) 7186 (29) 2816 (21) 

   2021-2024 6351 (13) 9273 (38) 1983 (15) 

Follow-up among survivors, Months 

   N Eval 23098 14565 6370 

   Median (Range) 49 (0-384) 20 (0-362) 36 (0-385) 
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Refresh date: Dec 2024 

Unrelated Cord Blood HCT Research Sample Inventory - Summary for First Allogeneic Transplants in 
CRF and TED with biospecimens available through the CIBMTR Repository stratified by availability of 
paired samples, recipient only samples and donor only samples, Biospecimens include: whole blood, 
serum/plasma and limited quantities of viable cells and cell lines (collected prior to 2006), Specific 
inventory queries available upon request through the CIBMTR Immunobiology Research Program 

Samples Available 
for Recipient and 

Donor 

Samples 
Available for 

Recipient Only 

Samples 
Available for 

Donor Only 

Variable N (%) N (%) N (%) 

Number of patients 6426 1862 2353 

Source of data 

   CRF 4570 (71) 1180 (63) 1105 (47) 

   TED 1856 (29) 682 (37) 1248 (53) 

Number of centers 155 146 230 

Disease at transplant 

   AML 2441 (38) 651 (35) 768 (33) 

   ALL 1319 (21) 404 (22) 520 (22) 

   Other leukemia 102 (2) 30 (2) 37 (2) 

   CML 137 (2) 37 (2) 57 (2) 

   MDS 579 (9) 180 (10) 188 (8) 

   Other acute leukemia 101 (2) 26 (1) 49 (2) 

   NHL 414 (6) 109 (6) 140 (6) 

   Hodgkin Lymphoma 103 (2) 27 (1) 35 (1) 

   Plasma Cell Disorders, MM 38 (1) 12 (1) 13 (1) 

   Other malignancies 12 (<1) 1 (<1) 3 (<1) 

   SAA 96 (1) 36 (2) 52 (2) 

   Inherited abnormalities erythrocyte diff fxn 171 (3) 51 (3) 45 (2) 

   Inherited bone marrow failure syndromes 8 (<1) 5 (<1) 6 (<1) 

   Hemoglobinopathies 3 (<1) 1 (<1) 1 (<1) 

   SCIDs 294 (5) 97 (5) 183 (8) 

   Inherited abnormalities of platelets 21 (<1) 6 (<1) 10 (<1) 

   Inherited disorders of metabolism 404 (6) 138 (7) 156 (7) 

   Histiocytic disorders 111 (2) 31 (2) 54 (2) 

   Autoimmune disorders 8 (<1) 0 6 (<1) 

   MPN 54 (1) 17 (1) 20 (1) 

   Others 10 (<1) 3 (<1) 10 (<1) 

AML Disease status at transplant 

   CR1 1292 (53) 377 (58) 393 (51) 

   CR2 647 (27) 159 (24) 198 (26) 

   CR3+ 67 (3) 11 (2) 28 (4) 

   Advanced or active disease 427 (17) 101 (16) 143 (19) 

   Missing 8 (<1) 3 (<1) 6 (1) 

ALL Disease status at transplant 

   CR1 591 (45) 173 (43) 225 (43) 
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Refresh date: Dec 2024 

Samples Available 
for Recipient and 

Donor 

Samples 
Available for 

Recipient Only 

Samples 
Available for 

Donor Only 

Variable N (%) N (%) N (%) 

   CR2 500 (38) 150 (37) 189 (36) 

   CR3+ 151 (11) 56 (14) 64 (12) 

   Advanced or active disease 76 (6) 24 (6) 40 (8) 

   Missing 1 (<1) 1 (<1) 2 (<1) 

MDS Disease status at transplant 

   Early 177 (31) 43 (24) 75 (40) 

   Advanced 349 (60) 122 (68) 90 (48) 

   Missing 53 (9) 15 (8) 23 (12) 

NHL Disease status at transplant 

   CR1 66 (16) 12 (11) 26 (19) 

   CR2 77 (19) 26 (24) 35 (25) 

   CR3+ 47 (11) 11 (10) 12 (9) 

   PR 68 (17) 12 (11) 16 (12) 

   Advanced 153 (37) 47 (43) 47 (34) 

   Missing 0 1 (1) 3 (2) 

Recipient age at transplant 

   0-9 years 1939 (30) 672 (36) 848 (36) 

10-17 years 675 (11) 174 (9) 270 (11) 

18-29 years 765 (12) 167 (9) 252 (11) 

30-39 years 617 (10) 172 (9) 233 (10) 

40-49 years 681 (11) 179 (10) 223 (9) 

50-59 years 877 (14) 226 (12) 296 (13) 

60-69 years 750 (12) 232 (12) 212 (9) 

70+ years 122 (2) 40 (2) 19 (1) 

Median (Range) 27 (0-85) 23 (0-84) 20 (0-78) 

Recipient race 

   White 4512 (74) 1293 (74) 1426 (72) 

   Black or African American 952 (16) 257 (15) 293 (15) 

   Asian 383 (6) 137 (8) 179 (9) 

   Native Hawaiian or other Pacific Islander 36 (1) 4 (<1) 21 (1) 

   American Indian or Alaska Native 61 (1) 18 (1) 24 (1) 

   Other 1 (<1) 1 (<1) 1 (<1) 

   More than one race 133 (2) 41 (2) 39 (2) 

   Unknown 348 (N/A) 111 (N/A) 370 (N/A) 

Recipient ethnicity 

   Hispanic or Latino 1352 (22) 349 (19) 401 (18) 

   Non Hispanic or non-Latino 4863 (78) 1416 (79) 1395 (61) 

   Non-resident of the U.S. 54 (1) 27 (2) 494 (22) 

   Unknown 157 (N/A) 70 (N/A) 63 (N/A) 

Recipient sex 
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Refresh date: Dec 2024 

Samples Available 
for Recipient and 

Donor 

Samples 
Available for 

Recipient Only 

Samples 
Available for 

Donor Only 

Variable N (%) N (%) N (%) 

   Male 3569 (56) 1060 (57) 1338 (57) 

   Female 2857 (44) 802 (43) 1015 (43) 

Karnofsky score 

10-80 1714 (27) 477 (26) 584 (25) 

90-100 4483 (70) 1261 (68) 1553 (66) 

Missing 229 (4) 124 (7) 216 (9) 

HLA-A B DRB1 groups - low resolution 

   <=3/6 181 (3) 103 (6) 65 (3) 

   4/6 2414 (41) 642 (39) 822 (40) 

   5/6 2526 (43) 657 (40) 858 (42) 

   6/6 764 (13) 230 (14) 310 (15) 

   Unknown 541 (N/A) 230 (N/A) 298 (N/A) 

High-resolution HLA matches available out of 8 

   <=5/8 2802 (55) 669 (54) 881 (53) 

   6/8 1233 (24) 299 (24) 387 (23) 

   7/8 734 (14) 181 (14) 246 (15) 

   8/8 370 (7) 101 (8) 133 (8) 

   Unknown 1287 (N/A) 612 (N/A) 706 (N/A) 

HLA-DPB1 Match 

   Double allele mismatch 896 (37) 163 (32) 225 (37) 

   Single allele mismatch 1289 (53) 294 (58) 320 (53) 

   Full allele matched 240 (10) 50 (10) 63 (10) 

   Unknown 4001 (N/A) 1355 (N/A) 1745 (N/A) 

High resolution release score 

   No 4954 (77) 1812 (97) 2320 (99) 

   Yes 1472 (23) 50 (3) 33 (1) 

KIR typing available 

   No 5153 (80) 1856 (>99) 2325 (99) 

   Yes 1273 (20) 6 (<1) 28 (1) 

Graft type 

   UCB 6025 (94) 1663 (89) 2210 (94) 

   BM+UCB 1 (<1) 0 0 

   PBSC+UCB 369 (6) 191 (10) 129 (5) 

   Others 31 (<1) 8 (<1) 14 (1) 

Number of cord units 

   1 5387 (84) 0 1968 (84) 

   2 1037 (16) 0 384 (16) 

   3 1 (<1) 0 0 

   Unknown 1 (N/A) 1862 (N/A) 1 (N/A) 

Conditioning regimen 
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Samples Available 
for Recipient and 

Donor 

Samples 
Available for 

Recipient Only 

Samples 
Available for 

Donor Only 

Variable N (%) N (%) N (%) 

   Myeloablative 4181 (65) 1192 (64) 1481 (63) 

   RIC/Nonmyeloablative 2229 (35) 664 (36) 850 (36) 

   TBD 16 (<1) 6 (<1) 22 (1) 

Donor/Recipient CMV serostatus    

   +/+ 0 0 1 (<1) 

   -/- 0 0 1 (<1) 

   CB - recipient + 4036 (63) 1133 (61) 1432 (61) 

   CB - recipient - 2288 (36) 662 (36) 843 (36) 

   CB - recipient CMV unknown 102 (2) 67 (4) 76 (3) 

GvHD Prophylaxis    

   No GvHD Prophylaxis 25 (<1) 10 (1) 17 (1) 

   Ex vivo T-cell depletion alone 1 (<1) 0 0 

   Ex vivo T-cell depletion +- other 27 (<1) 9 (<1) 9 (<1) 

   CD34 select alone 0 2 (<1) 1 (<1) 

   CD34 select +- other 286 (4) 147 (8) 85 (4) 

   Cyclophosphamide alone 0 0 1 (<1) 

   Cyclophosphamide +- others 18 (<1) 11 (1) 11 (<1) 

   FK506 + MMF +- others 1913 (30) 595 (32) 486 (21) 

   FK506 + MTX +- others(not MMF) 218 (3) 57 (3) 77 (3) 

   FK506 +- others(not MMF,MTX) 235 (4) 69 (4) 93 (4) 

   FK506 alone 147 (2) 44 (2) 27 (1) 

   CSA + MMF +- others(not FK506) 2914 (45) 730 (39) 1132 (48) 

   CSA + MTX +- others(not MMF,FK506) 100 (2) 30 (2) 50 (2) 

   CSA +- others(not FK506,MMF,MTX) 342 (5) 116 (6) 236 (10) 

   CSA alone 51 (1) 18 (1) 73 (3) 

   Other GVHD Prophylaxis 137 (2) 21 (1) 45 (2) 

   Missing 12 (<1) 3 (<1) 10 (<1) 

Donor/Recipient sex match    

   Male-Female 0 0 1 (<1) 

   Female-Male 0 0 1 (<1) 

   CB - recipient M 3569 (56) 1060 (57) 1336 (57) 

   CB - recipient F 2857 (44) 802 (43) 1014 (43) 

   CB - recipient sex unknown 0 0 1 (<1) 

Year of transplant    

   1996-2000 1 (<1) 2 (<1) 5 (<1) 

   2001-2005 112 (2) 85 (5) 34 (1) 

   2006-2010 1850 (29) 427 (23) 618 (26) 

   2011-2015 2678 (42) 513 (28) 840 (36) 

   2016-2020 1340 (21) 529 (28) 552 (23) 

   2021-2024 445 (7) 306 (16) 304 (13) 
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Samples Available 
for Recipient and 

Donor 

Samples 
Available for 

Recipient Only 

Samples 
Available for 

Donor Only 

Variable N (%) N (%) N (%) 

Follow-up among survivors, Months 

   N Eval 3180 1050 1246 

   Median (Range) 61 (0-196) 38 (0-213) 37 (0-240) 
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Related Donor HCT Research Sample Inventory - Summary for First Allogeneic Transplants in CRF and 
TED with biospecimens available through the CIBMTR Repository stratified by availability of paired 
samples, recipient only samples and donor only samples, Biospecimens include: whole blood, 
serum/plasma and limited quantities of viable cells and cell lines (collected prior to 2006), Specific 
inventory queries available upon request through the CIBMTR Immunobiology Research Program 

Samples Available 
for Recipient and 

Donor 

Samples 
Available for 

Recipient Only 

Samples 
Available for 

Donor Only 

Variable N (%) N (%) N (%) 

Number of patients 12809 2225 1080 

Source of data 

   CRF 4126 (32) 601 (27) 337 (31) 

   TED 8683 (68) 1624 (73) 743 (69) 

Number of centers 96 81 68 

Disease at transplant 

   AML 4215 (33) 718 (32) 375 (35) 

   ALL 2158 (17) 447 (20) 202 (19) 

   Other leukemia 230 (2) 43 (2) 19 (2) 

   CML 375 (3) 54 (2) 32 (3) 

   MDS 1702 (13) 272 (12) 148 (14) 

   Other acute leukemia 200 (2) 37 (2) 11 (1) 

   NHL 1041 (8) 192 (9) 91 (8) 

   Hodgkin Lymphoma 229 (2) 43 (2) 31 (3) 

   Plasma Cell Disorders, MM 265 (2) 41 (2) 22 (2) 

   Other malignancies 24 (<1) 1 (<1) 1 (<1) 

   Breast cancer 1 (<1) 0 0 

   SAA 621 (5) 94 (4) 40 (4) 

   Inherited abnormalities erythrocyte diff fxn 493 (4) 71 (3) 18 (2) 

   Inherited bone marrow failure syndromes 43 (<1) 3 (<1) 5 (<1) 

   Hemoglobinopathies 247 (2) 47 (2) 19 (2) 

   Paroxysmal nocturnal hemoglobinuria 3 (<1) 1 (<1) 0 

   SCIDs 279 (2) 46 (2) 18 (2) 

   Inherited abnormalities of platelets 11 (<1) 0 0 

   Inherited disorders of metabolism 24 (<1) 7 (<1) 2 (<1) 

   Histiocytic disorders 73 (1) 9 (<1) 6 (1) 

   Autoimmune disorders 12 (<1) 0 1 (<1) 

   MPN 540 (4) 97 (4) 39 (4) 

   Others 23 (<1) 2 (<1) 0 

AML Disease status at transplant 

   CR1 2813 (67) 494 (69) 242 (65) 

   CR2 632 (15) 94 (13) 46 (12) 

   CR3+ 50 (1) 16 (2) 2 (1) 

   Advanced or active disease 713 (17) 109 (15) 85 (23) 

   Missing 7 (<1) 5 (1) 0 
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Samples Available 
for Recipient and 

Donor 

Samples 
Available for 

Recipient Only 

Samples 
Available for 

Donor Only 

Variable N (%) N (%) N (%) 

ALL Disease status at transplant 

   CR1 1275 (59) 268 (60) 131 (65) 

   CR2 649 (30) 120 (27) 50 (25) 

   CR3+ 140 (6) 31 (7) 9 (4) 

   Advanced or active disease 94 (4) 28 (6) 12 (6) 

MDS Disease status at transplant 

   Early 300 (18) 39 (14) 25 (17) 

   Advanced 1349 (79) 220 (81) 116 (78) 

   Missing 53 (3) 13 (5) 7 (5) 

NHL Disease status at transplant 

   CR1 207 (20) 46 (24) 19 (21) 

   CR2 197 (19) 37 (19) 14 (15) 

   CR3+ 107 (10) 24 (13) 7 (8) 

   PR 68 (7) 13 (7) 7 (8) 

   Advanced 453 (44) 71 (37) 44 (48) 

   Missing 5 (<1) 0 0 

Recipient age at transplant 

   0-9 years 1386 (11) 209 (9) 86 (8) 

10-17 years 1313 (10) 179 (8) 77 (7) 

18-29 years 1508 (12) 298 (13) 121 (11) 

30-39 years 980 (8) 192 (9) 114 (11) 

40-49 years 1503 (12) 277 (12) 122 (11) 

50-59 years 2584 (20) 471 (21) 228 (21) 

60-69 years 2950 (23) 498 (22) 275 (25) 

70+ years 585 (5) 101 (5) 57 (5) 

Median (Range) 49 (0-82) 49 (0-77) 51 (0-83) 

Recipient race 

   White 9481 (78) 1519 (74) 791 (79) 

   Black or African American 1717 (14) 311 (15) 121 (12) 

   Asian 616 (5) 172 (8) 65 (6) 

   Native Hawaiian or other Pacific Islander 48 (<1) 8 (<1) 3 (<1) 

   American Indian or Alaska Native 87 (1) 11 (1) 9 (1) 

   More than one race 162 (1) 19 (1) 13 (1) 

   Unknown 698 (N/A) 185 (N/A) 78 (N/A) 

Recipient ethnicity 

   Hispanic or Latino 2441 (19) 543 (25) 231 (22) 

   Non Hispanic or non-Latino 9996 (80) 1598 (74) 805 (76) 

   Non-resident of the U.S. 128 (1) 26 (1) 18 (2) 

   Unknown 244 (N/A) 58 (N/A) 26 (N/A) 

Recipient sex 
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Samples Available 
for Recipient and 

Donor 

Samples 
Available for 

Recipient Only 

Samples 
Available for 

Donor Only 

Variable N (%) N (%) N (%) 

   Male 7507 (59) 1306 (59) 629 (58) 

   Female 5302 (41) 919 (41) 451 (42) 

Karnofsky score 

10-80 4626 (36) 880 (40) 471 (44) 

90-100 7728 (60) 1270 (57) 552 (51) 

Missing 455 (4) 75 (3) 57 (5) 

HLA-A B DRB1 groups - low resolution 

   <=3/6 2995 (25) 510 (25) 280 (32) 

   4/6 889 (7) 170 (8) 92 (11) 

   5/6 272 (2) 50 (2) 25 (3) 

   6/6 7882 (65) 1287 (64) 471 (54) 

   Unknown 771 (N/A) 208 (N/A) 212 (N/A) 

High-resolution HLA matches available out of 8 

   <=5/8 3713 (32) 629 (33) 327 (42) 

   6/8 171 (1) 46 (2) 13 (2) 

   7/8 186 (2) 31 (2) 18 (2) 

   8/8 7594 (65) 1203 (63) 420 (54) 

   Unknown 1145 (N/A) 316 (N/A) 302 (N/A) 

HLA-DPB1 Match 

   Double allele mismatch 14 (<1) 0 1 (<1) 

   Single allele mismatch 3168 (30) 410 (32) 226 (42) 

   Full allele matched 7462 (70) 887 (68) 316 (58) 

   Unknown 2165 (N/A) 928 (N/A) 537 (N/A) 

High resolution release score 

   No 6504 (51) 2196 (99) 1069 (99) 

   Yes 6305 (49) 29 (1) 11 (1) 

Graft type 

   Marrow 3705 (29) 490 (22) 282 (26) 

   PBSC 8988 (70) 1694 (76) 789 (73) 

   UCB 2 (<1) 14 (1) 0 

   BM+PBSC 19 (<1) 6 (<1) 1 (<1) 

   BM+UCB 46 (<1) 13 (1) 2 (<1) 

   PBSC+UCB 1 (<1) 2 (<1) 5 (<1) 

   Others 48 (<1) 6 (<1) 1 (<1) 

Conditioning regimen 

   Myeloablative 7117 (56) 1224 (55) 553 (51) 

   RIC/Nonmyeloablative 5628 (44) 984 (44) 510 (47) 

   TBD 64 (<1) 17 (1) 17 (2) 

Donor age at donation 

   To Be Determined/NA 17 (<1) 7 (<1) 2 (<1) 

Not for publication or presentation Attachment 2



Refresh date: Dec 2024 

Samples Available 
for Recipient and 

Donor 

Samples 
Available for 

Recipient Only 

Samples 
Available for 

Donor Only 

Variable N (%) N (%) N (%) 

   0-9 years 897 (7) 132 (6) 39 (4) 

10-17 years 1030 (8) 171 (8) 62 (6) 

18-29 years 2369 (18) 408 (18) 233 (22) 

30-39 years 2002 (16) 389 (17) 208 (19) 

40-49 years 2042 (16) 360 (16) 168 (16) 

50+ years 4452 (35) 758 (34) 368 (34) 

Median (Range) 40 (0-82) 40 (0-79) 40 (0-80) 

Donor/Recipient CMV serostatus 

   +/+ 5191 (41) 995 (45) 442 (41) 

   +/- 1374 (11) 190 (9) 108 (10) 

   -/+ 3232 (25) 540 (24) 284 (26) 

   -/- 2788 (22) 439 (20) 214 (20) 

   CB - recipient + 31 (<1) 17 (1) 6 (1) 

   CB - recipient - 18 (<1) 12 (1) 1 (<1) 

   Missing 175 (1) 32 (1) 25 (2) 

GvHD Prophylaxis 

   No GvHD Prophylaxis 191 (1) 26 (1) 17 (2) 

   Ex vivo T-cell depletion alone 122 (1) 37 (2) 12 (1) 

   Ex vivo T-cell depletion +- other 119 (1) 30 (1) 12 (1) 

   CD34 select alone 83 (1) 26 (1) 11 (1) 

   CD34 select +- other 96 (1) 28 (1) 9 (1) 

   Cyclophosphamide alone 80 (1) 12 (1) 10 (1) 

   Cyclophosphamide +- others 4566 (36) 754 (34) 452 (42) 

   FK506 + MMF +- others 851 (7) 105 (5) 35 (3) 

   FK506 + MTX +- others(not MMF) 4357 (34) 659 (30) 359 (33) 

   FK506 +- others(not MMF,MTX) 867 (7) 339 (15) 72 (7) 

   FK506 alone 118 (1) 19 (1) 5 (<1) 

   CSA + MMF +- others(not FK506) 246 (2) 41 (2) 18 (2) 

   CSA + MTX +- others(not MMF,FK506) 756 (6) 96 (4) 44 (4) 

   CSA +- others(not FK506,MMF,MTX) 81 (1) 10 (<1) 3 (<1) 

   CSA alone 83 (1) 12 (1) 4 (<1) 

   Other GVHD Prophylaxis 181 (1) 23 (1) 17 (2) 

   Missing 12 (<1) 8 (<1) 0 

Donor/Recipient sex match 

   Male-Male 4269 (33) 790 (36) 365 (34) 

   Male-Female 2718 (21) 451 (20) 234 (22) 

   Female-Male 3203 (25) 496 (22) 261 (24) 

   Female-Female 2566 (20) 457 (21) 213 (20) 

   CB - recipient M 31 (<1) 18 (1) 3 (<1) 

   CB - recipient F 18 (<1) 11 (<1) 4 (<1) 
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Samples Available 
for Recipient and 

Donor 

Samples 
Available for 

Recipient Only 

Samples 
Available for 

Donor Only 

Variable N (%) N (%) N (%) 

   Missing 4 (<1) 2 (<1) 0 

Year of transplant 

   2006-2010 604 (5) 71 (3) 58 (5) 

   2011-2015 3685 (29) 504 (23) 215 (20) 

   2016-2020 5016 (39) 902 (41) 407 (38) 

   2021-2024 3504 (27) 748 (34) 400 (37) 

Follow-up among survivors, Months 

   N Eval 8318 1467 694 

   Median (Range) 25 (0-150) 24 (0-147) 24 (0-148) 
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TO: Immunobiology Working Committee Members 

FROM:     Stephanie Lee, MD, MPH and Yung-Tsi Bolon, PhD; Scientific Directors for the Immunobiology 
Working Committee 

RE: 2024-2025 Studies in Progress 

IB21-01 Effect of HLA evolutionary divergence on survival and relapse following allogeneic 
hematopoietic cell transplant (C Camacho-Bydume/ D Chowell/ K Hsu).  The goal of this study is to 
determine if HED of HLA class I alleles of HLA-A, -B, and -C  and class II HLA-DRB1 is associated with OS 
and relapse in patients with AML, MDS, ALL, CML, and lymphoma following allogeneic 8/8-HLA matched 
unrelated HCT. 
Status: Manuscript Preparation 

IB23-01 Immunopeptidome divergence between mismatched HLA and outcome of haploidentical HCT 
(P Crivello). The main objective of this study is to understand whether the number and/or directionality 
of HLA-A, -B, -C, and -DRB1 PBM mismatches on the unshared haplotype can inform outcome after 
haplo-HCT under GVHD prophylaxis by PTCy. Primary endpoint will be Overall Survival (OS), secondary 
endpoints will include relapse-free survival (RFS), transplant-related mortality (TRM), acute and chronic 
GVHD, relapse and neutrophil/platelet recovery. 
Status: Manuscript Preparation 

IB24-01 6-locus HLA immunopeptidome divergence and outcome of mismatched unrelated HCT (E 
Arrieta-Bolaños/ K Fleischhauer). The main objective of this study is to investigate the association 
between the number and directionality of HLA mismatches with high immunopeptidome divergence, 
i.e., PBM mismatches for HLA-A, -B, -C, -DRB1, -DQB1 and TCE mismatches for HLA-DPB1 with clinical
outcome of MMUD HCT. Secondary objectives include investigating potential differences in risk
association between HLA class I and class II mismatches in MMUD HCT and investigating the relationship
between PBM and TCE group mismatches at HLA-DPB1.
Status: Protocol Pending

IB24-02 Effect of donor KIR and donor KIR ligand on CD8+ T cell-mediated alloreactivity in unrelated 
HCT for AML, ALL and MDS (B Asquith). We hypothesize that T cells from donors with a high count of 
iKIR-ligand pairs will have a survival advantage leading to better CD8+ T cell reconstitution in recipients. 
This may increase the risk of GVHD but decrease the risk of relapse and virus reactivation. 
Status: Protocol Pending  

IB18-07 Donor and recipient genomic associations with acute GVHD (V Afshar-Khargan). The goal of 
this R01-funded study is to determine the genetic risk factors of GVHD. 
Status: Analysis 
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IB22-02 Effect of SIRPα mismatch on the outcome of allogeneic hematopoietic stem cell 
transplantation from an HLA matched related donor (J Zou/ S Srour). This study hypothesized that 
SIRPα variant mismatch in HSCT may elicit a non-self recognition caused by a different binding between 
SIRPα-CD47. The enhanced innate immunity may further promote alloimmunity through specific 
effector cells and subsequentially lead to a higher risk of chronic graft-versus-host disease (cGVHD) 
accompanied by a lower risk of relapse.   
Status: Data File Preparation  

IB23-03 Impact of adherence to cord blood guidelines. (L Metheny/ F Milano). The study hypothesized 
that adherence to published cord blood guidelines in cord blood transplant (TNC dose, CD34 dose, HLA 
matching, avoiding anti-thymocyte globulin (ATG), criteria for conditioning intensities) improves clinical 
outcomes, including disease free survival, non-relapse mortality, relapse free survival, and overall 
survival when compared to non-adherence to cord blood guidelines. 
Status: Analysis 

IB23-02 Younger MMUD vs older haploidentical donor HCT. (R Mehta). The primary aim of this study is 
to determine if donor age and type matters when an HLA-mismatched donor is used. This study will 
focus on two GRFS comparisons: (a) younger MMUD vs older haploidentical donor, and (b) younger 
haploidentical vs older MMUD groups. Secondary endpoints include acute (II-IV and III-IV) and chronic 
(overall and systemic therapy-requiring) GVHD, relapse, NRM, PFS, OS and causes of death.  
Status: Manuscript Preparation 

IB21-02 DISCOVeRY-BMT: Multi-ethnic high-throughput study to identify novel non-HLA genetic 
contributors to mortality after blood and marrow transplantation. (Theresa Hahn/Alyssa Clay-Gilmour) 
The goal of this study is two-fold: to deepen understanding of non-HLA genetic contributors to BMT 
mortality, and to build prognostic models to translate our results to clinical practice.  
Status: Ongoing 
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Proposal Number 2401-02-CARTER 

Proposal Title Autoimmune HLA alleles predict superior outcomes in 

patients receiving allogeneic hematopoietic stem cell 

transplantation 

Key Words - 

Principal Investigator #1: - First and last name, degree(s) Hannah Carter, PhD 

Principal Investigator #1: - Email address hkcarter@health.ucsd.edu 

Principal Investigator #1: - Institution name University of California San Diego 

Principal Investigator #1: -  Academic rank Associate Professor 

Junior investigator status (defined as ≤5 years from 

fellowship) 

No 

Do you identify as an underrepresented/minority? No 

Principal Investigator #2 (If applicable): - First and last 

name, degree(s): 

Razelle Kurzrock, MD 

Principal Investigator #2 (If applicable): - Email address:) teoam2011@gmail.com 

Principal Investigator #2 (If applicable): - Institution 

name: 

Medical College of Wisconsin 

Principal Investigator #2 (If applicable): - Academic rank: Professor 

Junior investigator status (defined as ≤5 years from 

fellowship) 

No 

Do you identify as an underrepresented/minority? No 

We encourage a maximum of two Principal Investigators 

per study.  If more than one author is listed, please 

indicate who will be identified as the corresponding PI 

below: 

Hannah Carter 

If you are a junior investigator and would like assistance 

identifying a senior mentor for your project please click 

below: 

- 

Please list any ongoing CIBMTR projects that you are 

currently involved in and briefly describe your role. 

We are currently collaborating with Wael Saber and 

Steven Spellmen to investigate the impact of differences 

in recipient vs donor MHC genotype in outcomes after 

bone marrow transplant in a cohort of sequenced 

samples (n=454). I am supervising the data analysis, 

including implementation of MHC associated 

biomarkers developed by my group at UCSD and 

statistical analysis with biomarkers and clinical 

covariates to quantify effects linked to MHC genotype 

differences. 

Do any of the PI(s) within this proposal have a CIBMTR 

WC study in manuscript preparation >6 months? 

No 

PROPOSED WORKING COMMITTEE: Immunobiology 

Not for publication or presentation Attachment 4



Field Response 

Please indicate if you have already spoken with a 

scientific director or working committee chair regarding 

this study. 

Yes 

If you have already spoken with a scientific director or 

working committee chair regarding this study, then 

please specify who: 

Wael Saber 

RESEARCH QUESTION: Do autoimmune-disease predisposing HLA alleles 

contribute to superior outcomes in patients receiving 

allogeneic hematopoietic stem cell transplantation? 

Could this information be used to choose between 

multiple possible bone marrow donors? 

RESEARCH HYPOTHESIS: We hypothesize that both class I and class II HLA alleles 

that predispose to autoimmune disorders promote 

longer overall survival after allogeneic hematopoietic 

stem cell transplantation but may have complementary 

effects. 

SPECIFIC OBJECTIVES/OUTCOMES TO BE INVESTIGATED 

(Include Primary, Secondary, etc.): 

We have identified HLA autoimmune alleles that 

associate with superior outcomes after allogeneic 

hematopoietic stem cell transplantation in analyses of 

two cohorts with AML and MDS (n=55 and n = 494). 

Here we seek to determine which specific HLA class I 

and class II autoimmune alleles associate with optimal 

responses in a larger cohort of patients receiving bone 

marrow transplant.  Aim 1: Validate that class I and 

class II HLA alleles predisposing to autoimmunity are 

positively associated with overall survival after 

allogeneic hematopoietic stem cell transplantation in 

the larger CIBMTR population  Aim 2: Compare the 

relative benefit of class I versus class II autoimmunity in 

the context of allogeneic hematopoietic stem cell 

transplantation  Aim 3: Explore whether patients that 

gained an autoimmune allele from the bone marrow 

donor achieved greater benefit relative to those that did 

not  Aim 4: Compare the benefit associated with 

specific autoimmune alleles 

SCIENTIFIC IMPACT:  Briefly state how the completion of 

the aims will impact participant care/outcomes and how 

it will advance science or clinical care. 

● The findings of this study will improve

understanding

of the role of an individual’s inherited immune system

(both donor and recipient) in their response to

allo-HSCT. This information may be useful to assess

which patients stand to benefit most or least from

allo-HSCT as well as which donors might be optimal.

The finding, for instance, that autoimmune alleles are

beneficial could suggest new strategies to better match

recipient/donor types to improve allo-HSCT outcomes.
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SCIENTIFIC JUSTIFICATION:  Provide a background 

summary of previous related research and their 

strengths and weaknesses, justification of your research 

and why your research is still necessary. 

○ Allogeneic hematopoietic stem cell

transplantation

(allo-HSCT) can cure patients with high-risk

myelodysplastic syndromes and acute myeloid

leukemia. However, many patients relapse or develop

debilitating graft-versus-host disease. Transplant

restores T-cell reactivity against tumor cells, implicating

patient human leukocyte antigen (HLA)-dependent

antigen presentation via the major histocompatibility

complex as a determinant of response. Recent evidence

suggests that donor characteristics can play a role in

allo-HSCT outcomes. For example, our CIBMTR

collaborators for this project--Wael Saber and Steve

Spellman found that patients could benefit (vis a vis

relapse free survival) more from a transplant received

from a younger, unrelated donor than from an older

related donor, suggesting that immune senescence may

diminish the effectiveness of allo-HSCT (Guru Murthy et

al 2022).   Another donor characteristic to consider is

HLA type. Although donor HLA type is carefully selected

to match the recipient’s HLA type to prevent severe

graft versus host disease, there are often minor

mismatches. As HLA genotype can influence response to

immunotherapy in other tumor types, co-principal

investigators Hannah Carter and Razelle Kurzrock

together with junior investigator collaborators Drs

Castro and Goodman performed a pilot study to

determine whether HLA genotype characteristics and

mismatches could contribute to allo-HSCT outcomes.

They analyzed HLA genotype characteristics relative to

relapse-free time post-allo-HSCT in 55 patients treated

at University of California San Diego Moores Cancer

Center. A major finding of this work was that

autoimmune HLA alleles were associated with improved

overall and relapse free survival. This finding has now

been reproduced in 494 patients with MDS and AML in

collaboration with Dr. Saber (unpublished data).

○ Strengths: Our prior work (and the current

proposal that is based on the prior work) is hypothesis 

driven based on the expected effects of HLA genotype 

inferred from observations in other studies of cancer. 

We performed a multivariable analysis with backward 

selection retaining only informative covariates and 

found that HLA genotype in regard to ability to present 

mutanome-derived neoantigens and the presence of 

autoimmune HLA alleles, was an important factor 

contributing to allo-HSCT response. ○ Weaknesses:

Our previous studies focused on MDS and AML, and we 

do not know if the findings are applicable beyond MDS. 

(The MDS cohort was chosen because it is the CIBMTR 
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cohort that has had genomic sequencing). This follow-on 

study in CIBMTR is needed to validate that the findings 

generalize and get more accurate estimates of effect 

sizes (see Aim 1). 

PARTICIPANT SELECTION CRITERIA:  State inclusion and 

exclusion criteria. 

For this study we propose to study the entire CIBMTR 

dataset 

Does this study include pediatric patients? Yes 

If this study does not include pediatric patients, please 

provide justification: 

- 

DATA REQUIREMENTS:  After reviewing data on CIBMTR 

forms, list patient-, disease- and infusion- variables to be 

considered in the multivariate analyses.  Outline any 

supplementary data required. 

● Patient variables: ○ Recipient: Age at

diagnosis, age

at transplant, sex, ethnicity, recipient HLA type, relapse

status, vital status, relapse free and overall survival in

days ○ Donor: donor HLA type, donor source, stemm

cell source, donor age and sex and related

characteristics  ● Disease variables:  ○

Disease status 

at transplant, acute GVHD status, chronic GVHD status, 

time to development of GVHD, number of prior 

treatments, type of disease and related 

characteristics  ● Infusion variables:  ○

conditioning 

intensity, stem-cell source 

Types of cellular therapy data this proposal includes: - 

PATIENT REPORTED OUTCOME (PRO) REQUIREMENTS: 

If the study requires PRO data collected by CIBMTR, the 

proposal should include: 1) A detailed description of the 

PRO domains, timepoints, and proposed analysis of 

PROs; 2) A description of the hypothesis speci 

N/A 

MACHINE LEARNING:  Please indicate if the study 

requires methodology related to machine-learning and 

clinical predictions. 

N/A 

SAMPLE REQUIREMENTS:  If the study requires biologic 

samples from the CIBMTR Repository, the proposal 

should also include:  1) A detailed description of the 

proposed testing methodology and sample 

requirements; 2) A summary of the investigator's 

previous e 

This study will not use biologic samples 
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NON-CIBMTR DATA SOURCE:  If applicable, please 

provide:  1) A description of external data source to 

which the CIBMTR data will be linked; 2) The rationale 

for why the linkage is required. 

● We will not be merging data sources. We will

compare CIBMTR patient demographics to our in house

cohort of AML patients comprising 55 AML patients

treated with allo-HSCT at Moores Cancer Center and the

494 MDS patients from CIBMTR we have previously

studied. We will compare demographics of the cohorts

and ensure the groups have similar representation of

relevant covariates before seeking to reproduce the

findings from our original analysis in the CIBMTR

dataset.
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Field Response 

REFERENCES: Guru Murthy GS, Kim S, Hu ZH, Estrada-Merly N, Abid 

MB, Aljurf M, Bacher U, Badawy SM, Beitinjaneh A, 

Bredeson C, Cahn JY, Cerny J, Diaz Perez MA, Farhadfar 

N, Gale RP, Ganguly S, Gergis U, Hildebrandt GC, 

Grunwald MR, Hashmi S, Hossain NM, Kalaycio M, 

Kamble RT, Kharfan-Dabaja MA, Hamilton BK, Lazarus 

HM, Liesveld J, Litzow M, Marks DI, Murthy HS, Nathan 

S, Nazha A, Nishihori T, Patel SS, Pawarode A, Rizzieri D, 

Savani B, Seo S, Solh M, Ustun C, van der Poel M, 

Verdonck LF, Vij R, Wirk B, Oran B, Nakamura R, Scott B, 

Saber W. Relapse and Disease-Free Survival in Patients 

With Myelodysplastic Syndrome Undergoing Allogeneic 

Hematopoietic Cell Transplantation Using Older 

Matched Sibling Donors vs Younger Matched Unrelated 

Donors. JAMA Oncol. 2022 Mar 1;8(3):404-411. doi: 

10.1001/jamaoncol.2021.6846. PMID: 35024768; 

PMCID: PMC8759031.  Castro A, Goodman AM, Rane Z, 

Talwar J, Frampton G, Morris G, Lippman S, Zhang S, 

Kurzrock R, Carter H. HLA-associated autoimmune 

alleles and mutanome-derived neo-epitope 

presentation predict post-allogenic transplant relapse 

Journal of Immunotherapy and Precision Oncology. 2023 

May 15.  Castro A, Pyke RM, Zhang X, Thompson WK, 

Day CP, Alexandrov LB, Zanetti M, Carter H* Strength of 

immune selection in tumors varies with sex and age. Nat 

Commun 11, 4128 (2020) PMID: 32807809  Goodman 

AM, Castro A, Pyke RM, Okamura R, Kato S, Riviere P, 

Frampton G, Sokol E, Zhang X, Ball ED, Carter H*, 

Kurzrock R*. MHC-I genotype and tumor mutational 

burden predict response to immunotherapy. Genome 

Med. May 19;12(1):45. (2020) PMID: 32430031  Castro 

A, Ozturk K, Pyke RM, Xian Su, Zanetti M, Carter H*. 

Elevated neoantigen levels in tumors with somatic 

mutations to B2M and HLA BMC medical genomics 12 

(6), 107 (2019) PMID: 31345234  Marty R, Thomson 

WK, Salem RM, Font-Burgada J, Zanetti M, Carter H* 

Evolutionary pressure against MHC class II binding 

cancer mutations Cell Oct 4;175(2):416-28. (2018) PMID: 

30245014  Marty R, Kaabinejadian S, Rossell D, Slifker 

MJ, van de Haar J, Engin HB, de Prisco N, Ideker T, 
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CONFLICTS OF INTEREST:  Do you have any conflicts of 

interest pertinent to this proposal concerning? 

No, I do not have any conflicts of interest pertinent to 

this proposal 
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If yes, provide detail on the nature of employment, 

name of organization, role, entity, ownership, type of 

financial transaction or legal proceeding and whether 

renumeration is >$5000 annually. 
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Selection table 

Selection Criteria* Included 

Adult patients received 1st Allo transplant for AML, ALL, MDS, MPN from 2014-2021 N = 56,884 

Bone Marrow or PBSC only N = 54,055 

Related/Unrelated donors have 8 alleles high resolution-matched grade information N = 38,696 

Consent and non-embargoed centers N = 34,855 

Proposal 2401-02 Table 1 

Variable N (%) 

Number of patients 34855 

Number of centers 285 

Disease at transplant 

   AML 18182 (52) 

   ALL 6081 (17) 

   MDS 7974 (23) 

   MPN 2618 (8) 

AML Disease status at transplant 

   CR1 12634 (69) 

   CR2 2658 (15) 

   CR3+ 152 (1) 

   Advanced or active disease 2685 (15) 

   Missing 53 (<1) 

ALL Disease status at transplant 

   CR1 4347 (71) 

   CR2 1202 (20) 

   CR3+ 219 (4) 

   Advanced or active disease 312 (5) 

   Missing 1 (<1) 

MDS Disease status at transplant 

   Early 1129 (14) 

   Advanced 6725 (84) 

   Missing 120 (2) 

MPN Disease status at transplant 

   Early 44 (2) 

   Advanced 2412 (92) 

   Missing 162 (6) 

Recipient race group 

   White 27620 (79) 

   Black or African American 1717 (5) 
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Variable N (%) 

   Asian 1712 (5) 

   Native Hawaiian or other Pacific Islander 105 (<1) 

   American Indian or Alaska Native 127 (<1) 

   More than one race 150 (<1) 

   Missing 3424 (10) 

Recipient ethnicity 

   Hispanic or Latino 3158 (9) 

   Non Hispanic or non-Latino 26375 (76) 

   Non-resident of the U.S. 4591 (13) 

   Missing 731 (2) 

Recipient age at transplant 

18-29 3485 (10) 

30-39 3121 (9) 

40-49 4388 (13) 

50-59 7942 (23) 

60-69 12223 (35) 

>=70 3696 (11) 

Median (Range) 59 (18-88) 

Recipient sex 

   Male 19870 (57) 

   Female 14985 (43) 

Karnofsky performance score 

10-80 15206 (44) 

90-100 19074 (55) 

Missing 575 (2) 

Graft type 

   Marrow 4393 (13) 

   PBSC 30462 (87) 

Donor group 

   HLA-identical sibling 5290 (15) 

   Other related 6523 (19) 

   8/8 matched URD 20069 (58) 

   7/8 mismatched URD 2857 (8) 

   <= 6/8 mismatched URD 116 (<1) 

Donor age at transplant 

   <18 years 361 (1) 

18-29 years 16743 (48) 

30-39 years 8057 (23) 

40-49 years 4388 (13) 

50+ years 5262 (15) 

Missing 44 (<1) 

Median (Range) 30 (0-85) 

8/8 match degree 

   3 20 (<1) 
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Variable N (%) 

   4 4498 (13) 

   5 1232 (4) 

6 389 (1) 

  7 3107 (9) 

   8 25609 (73) 

GvHD Prophylaxis 

   No GVHD prophylaxis 209 (1) 

   Ex vivo T-cell depletion 165 (<1) 

   CD34 selection 211 (1) 

   Post-CY + other(s) 9599 (28) 

   Post-CY alone 203 (1) 

   Tacrolimus + MMF +- others 3012 (9) 

   Tacrolimus + MTX +- others (except MMF) 14020 (40) 

   Tacrolimus + others (except MTX, MMF) 2135 (6) 

   Tacrolimus alone 670 (2) 

   CSA + MMF +- others (except Tacrolimus) 1255 (4) 

   CSA + MTX +- others (except Tacrolimus, MMF) 2868 (8) 

   CSA + others (except Tacrolimus, MTX, MMF) 14 (<1) 

   CSA alone 207 (1) 

   Other GVHD prophylaxis 280 (1) 

   Missing 7 (<1) 

In-vivo T-cell depletion 

   No 25214 (72) 

   Yes 9641 (28) 

Donor/Recipient CMV serostatus 

   +/+ 12263 (35) 

   +/- 3541 (10) 

   -/+ 10494 (30) 

   -/- 8366 (24) 

   Missing 191 (1) 

Donor/Recipient sex match 

   M-M 13641 (39) 

M-F 8909 (26) 

F-M 6228 (18) 

F-F 6076 (17) 

Missing 1 (<1) 

Country of HCT 

   USA 29752 (85) 

   Other Country 5103 (15) 

Year of transplant 

   2014 3338 (10) 

   2015 3618 (10) 

   2016 3904 (11) 

   2017 4271 (12) 
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Variable N (%) 

   2018 4735 (14) 

   2019 5169 (15) 

   2020 4725 (14) 

   2021 5095 (15) 

Follow-up among survivors, Months 

   N Eval 18217 

   Median (Range) 49 (0-128) 
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Field Response 

Proposal Number 2407-02-FUERST 

Proposal Title The impact of HNA alloimmunization on engraftment 

failure in unrelated hematopoietic stem cell 

transplantation 

Key Words HNA, engraftment failure, hematopoietic stem cell 

transplantation, alloantibodies, immunization 

Principal Investigator #1: - First and last name, degree(s) Daniel Fuerst 

Principal Investigator #1: - Email address d.fuerst@blutspende.de

Principal Investigator #1: - Institution name University Hospital Ulm 

Principal Investigator #1: -  Academic rank Laboratory Director 

Junior investigator status (defined as ≤5 years from 

fellowship) 

No 

Do you identify as an underrepresented/minority? No 

Principal Investigator #2 (If applicable): - First and last 

name, degree(s): 

Hubert Schrezenmeier 

Principal Investigator #2 (If applicable): - Email address:) h.schrezenmeier@blutspende.de

Principal Investigator #2 (If applicable): - Institution 

name: 

University Hospital Ulm 

Principal Investigator #2 (If applicable): - Academic rank: Head of Institute 

Junior investigator status (defined as ≤5 years from 

fellowship) 

No 

Do you identify as an underrepresented/minority? No 

We encourage a maximum of two Principal Investigators 

per study.  If more than one author is listed, please 

indicate who will be identified as the corresponding PI 

below: 

Daniel Fuerst 

If you are a junior investigator and would like assistance 

identifying a senior mentor for your project please click 

below: 

- 

Please list any ongoing CIBMTR projects that you are 

currently involved in and briefly describe your role. 

n.a.

Do any of the PI(s) within this proposal have a CIBMTR 

WC study in manuscript preparation >6 months? 

No 

PROPOSED WORKING COMMITTEE: Immunobiology 

Please indicate if you have already spoken with a 

scientific director or working committee chair regarding 

this study. 

No 

If you have already spoken with a scientific director or 

working committee chair regarding this study, then 

please specify who: 

- 
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Field Response 

RESEARCH QUESTION: Do the presence of donor-specific HNA antibodies 

(DS-HNA) associate with early or late engraftment 

failure. 

RESEARCH HYPOTHESIS: The presence of donor-specific HNA-antibodies lead to 

increased early or late graft failure as well as delayed 

neutrophil engraftment. 

SPECIFIC OBJECTIVES/OUTCOMES TO BE INVESTIGATED 

(Include Primary, Secondary, etc.): 

Primary objectives: To evaluate a possible association of 

donor-specific HNA antibodies in sera of a cohort of 100 

patients with early or late engraftment failure and a 

matched control cohort of 200 patients, who engrafted, 

will be screened for the presence of HNA-antibodies. 

  Secondary objectives: Compare the outcome (OS, 

DFS, NRM, relapse, aGvHD incidence, cGvHD incidence) 

in patients that did not engraft with the matched 

control cohort. Compare the outcome (OS, DFS, NRM, 

relapse, aGvHD incidence, cGvHD incidence) of patients 

with donor-specific HNA antibodies with the outcome of 

patients that had neither donorspecific HLA nor 

donorspecific HNA antibodies. 

SCIENTIFIC IMPACT:  Briefly state how the completion of 

the aims will impact participant care/outcomes and how 

it will advance science or clinical care. 

Engraftment failure is a risk factor in allogenic 

hematopoietic stem cell transplantation associated with 

high mortality. Donorspecific HLA-antibodies are a 

causal factor in pathogenesis of engraftment failure. 

However, not in all cases of patients with engraftment 

failure donorspecific HLA antibodies are present. 

Preliminary reports suggest that donorspecific HNA 

antibodies may also lead to engraftment failure and 

delayed engraftment. Evidence supporting this 

mechanism may affect optimal allogenic hematopoietic 

stem cell donor identification as HNA-antibody 

screening and donor HNA genotyping may be performed 

pre-transplant in order to avoid antigens in the donor 

against which the patient is immunized. This may 

ultimately improve clinical outcomes. 
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Field Response 

SCIENTIFIC JUSTIFICATION:  Provide a background 

summary of previous related research and their 

strengths and weaknesses, justification of your research 

and why your research is still necessary. 

The presence of donor-specific HNA-antibodies has 

been implicated in delayed neutrophil engraftment and 

prolonged neutropenia after hematopoietic stem cell 

transplantation in several case reports.  Additionally 

there is a report, which showed a higher rate of 

engraftment failure and incomplete donor chimerism 

after stem cell transplantation. Specifically, in this report 

patients with anti-HNA antibodies had lower rates of 

donor chimerism, delayed neutrophil engraftment and 

higher rates of secondary engraftment failure. While the 

role of donor-specific HLA-antibodies in this context is 

well established, the role of HNA antibodies is well 

defined. Currently the data derives from case reports 

and small case series. A systematic approach in a larger 

cohort is warranted in order to confirm a potential 

impact of HNA-immunization on outcome of unrelated 

HSCT. If donor-specific HNA-alloimmunization leads to 

engraftment failure, risk constellations can be 

prevented by clinical screening of patients for 

HNA-antibodies and donor HNA genotyping and by 

selecting only donors without antigens against which 

the patient is immunzized. This might improve 

outcomes of patients undergoing allogenic 

hematopoietic stem cell transplantation in the future. 

PARTICIPANT SELECTION CRITERIA:  State inclusion and 

exclusion criteria. 

Patient age &gt; 18y. First unrelated allo-transplantation 

HLA allele matched at least 8/8. Presence of early or late 

engraftment failure forms the experimental group. 

Control group: patients without early or late 

engraftment failure. Diagnoses: AML, ALL, MDS, NHL. 

Availability of serum samples for patient and blood or 

DNA sample for the donor. Control group should be 

matched for diagnosis, disease risk, disease stage, 

conditioning intensity, KPS, transplant centre, stem cell 

source. 

Does this study include pediatric patients? No 

If this study does not include pediatric patients, please 

provide justification: 

Aim is to establish a homogenous cohort. Therefore we 

propose to include only patients 18 years or older. 
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DATA REQUIREMENTS:  After reviewing data on CIBMTR 

forms, list patient-, disease- and infusion- variables to be 

considered in the multivariate analyses.  Outline any 

supplementary data required. 

Data for multivariate analysis Predictor 

variables: Patient age Donor 

age Diagnosis Patient ethnicity 

Donor 

ethnicity Donor / recipient CMV status 

Karnofsky 

index  Disease stage Patient gender  Donor 

gender Graft source Year of 

transplantation  Type of conditioning (myeloablative, 

reduced intensity) Time to transplantation  ABO 

blood group matching (if available) High 

resolution 

HLA typing from patient and 

donor  Patient-Donor-CMV status  Response 

variables: Early engraftment failure yes/no  Late 

engraftment failure yes/no Time to 

engraftment Time to late engraftment failure 

Time to death or last visit Time to 

disease 

recurrence Status at last visit (alive/dead) 

Types of cellular therapy data this proposal includes: Hematopoietic Cell Transplantation (HCT) 

PATIENT REPORTED OUTCOME (PRO) REQUIREMENTS: 

If the study requires PRO data collected by CIBMTR, the 

proposal should include: 1) A detailed description of the 

PRO domains, timepoints, and proposed analysis of 

PROs; 2) A description of the hypothesis speci 

- 

MACHINE LEARNING:  Please indicate if the study 

requires methodology related to machine-learning and 

clinical predictions. 

no 
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Field Response 

SAMPLE REQUIREMENTS:  If the study requires biologic 

samples from the CIBMTR Repository, the proposal 

should also include:  1) A detailed description of the 

proposed testing methodology and sample 

requirements; 2) A summary of the investigator's 

previous e 

Pretransplant sera or EDTA plasma samples (500µl) from 

patients are required for simultaneous HLA+HNA 

antibody testing using the Labscreen Multi Kit from One 

Lambda (Thermo Fisher, Waltham, MA, USA). Positive 

test results for HLA will be specified using Single antigen 

bead technology and positive HNA test results will be 

confirmed by GAT (granulocyte agglutination test) or 

GIFT (granulocyte immunofluorescence testing). Donor 

specificity will be assessed by comparing HLA-antibody 

specificity with the donor HLA-typing. In case of missing 

HLA-typing of donors for HLA-DQB1, HLA-DRB3/4/5 or 

HLA-DPB1 retrospective donor HLA-typing for these loci 

will be performed from a patient DNA sample. In case of 

positive HNA antibodies, HNA donor-genotyping will be 

performed from a donor DNA sample to assess donor 

specificity. For DNA typing of donors or patients, a 50µl 

DNA sample with a concentration of 10-30 ng/µl will be 

used. HLA and HNA typing can be done in our laboratory 

using IVD kits. Only antibodies with confirmed 

donor-specificity will be included in the statistical 

outcome analysis. 

NON-CIBMTR DATA SOURCE:  If applicable, please 

provide:  1) A description of external data source to 

which the CIBMTR data will be linked; 2) The rationale 

for why the linkage is required. 

n.a. 
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CONFLICTS OF INTEREST:  Do you have any conflicts of 

interest pertinent to this proposal concerning? 

No, I do not have any conflicts of interest pertinent to 

this proposal 

If yes, provide detail on the nature of employment, 

name of organization, role, entity, ownership, type of 

financial transaction or legal proceeding and whether 

renumeration is >$5000 annually. 

n.a.
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Selection table 

Selection Criteria* Included 

Adult patients received 1st Allo transplant for AML, ALL, MDS, NHL from 2013-2021 N = 66,606 

Bone Marrow or PBSC only N = 63,059 

8/8 URD N = 24,595 

Samples available N = 20,626 

Consent and non-embargoed centers N = 18,703 

Recipient plasma and URD whole blood/DNA available N = 10,688  

Patients have the ANC information N = 10,649 

Proposal 2407-02 Table 1 

No ANC 

ANC after 

30 days 

ANC within 

30 days 

Variable N (%) N (%) N (%) p-valuea 

Number of patients 177 111 10361 

Number of centers 73 55 154 

Unrelated recipient plasma Availability 0.001 

   Yes 177 (100) 111 (100) 10361 (100) 

Unrelated Donor Whole Blood Availability 0.001 

   Yes 177 (100) 111 (100) 10361 (100) 

Unrelated Donor DNA Availability 0.001 

   Yes 177 (100) 111 (100) 10361 (100) 

Disease at transplant 0.07 

   AML 74 (42) 54 (49) 5365 (52) 

   ALL 26 (15) 20 (18) 1612 (16) 

   MDS 54 (31) 23 (21) 2396 (23) 

   NHL 23 (13) 14 (13) 988 (10) 

AML Disease status at transplant <0.001 

   CR1 39 (53) 35 (65) 3627 (68) 

   CR2 5 (7) 9 (17) 769 (14) 

   CR3+ 0 0 43 (1) 

   Advanced or active disease 30 (41) 10 (19) 917 (17) 

   Missing 0 0 9 (<1) 

ALL Disease status at transplant 0.10 

   CR1 18 (69) 12 (60) 1168 (72) 

   CR2 5 (19) 4 (20) 300 (19) 
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No ANC 

ANC after 

30 days 

ANC within 

30 days 

Variable N (%) N (%) N (%) p-valuea 

   CR3+ 0 3 (15) 56 (3) 

   Advanced or active disease 3 (12) 1 (5) 88 (5) 

MDS Disease status at transplant 0.03 

   Early 5 (9) 0 318 (13) 

   Advanced 46 (85) 23 (100) 2045 (85) 

   Missing 3 (6) 0 33 (1) 

NHL Disease status at transplant 0.16 

   CR1 2 (9) 5 (36) 204 (21) 

   CR2 5 (22) 5 (36) 227 (23) 

   CR3+ 2 (9) 0 84 (9) 

   PR 1 (4) 1 (7) 10 (1) 

   Advanced 13 (57) 3 (21) 462 (47) 

   Missing 0 0 1 (<1) 

Recipient race group 0.43 

   White 166 (94) 100 (90) 9552 (92) 

   Black or African American 3 (2) 1 (1) 216 (2) 

   Asian 1 (1) 3 (3) 265 (3) 

   Native Hawaiian or other Pacific Islander 0 0 10 (<1) 

   American Indian or Alaska Native 0 0 33 (<1) 

   More than one race 0 1 (1) 35 (<1) 

   Missing 7 (4) 6 (5) 250 (2) 

Recipient ethnicity 0.20 

   Hispanic or Latino 8 (5) 9 (8) 653 (6) 

   Non Hispanic or non-Latino 160 (90) 96 (86) 9412 (91) 

   Non-resident of the U.S. 3 (2) 1 (1) 63 (1) 

   Missing 6 (3) 5 (5) 233 (2) 

Recipient age at transplant 0.26 

18-29 13 (7) 15 (14) 936 (9) 

30-39 9 (5) 10 (9) 902 (9) 

40-49 18 (10) 12 (11) 1358 (13) 

50-59 50 (28) 29 (26) 2356 (23) 

60-69 70 (40) 33 (30) 3660 (35) 

>=70 17 (10) 12 (11) 1149 (11) 

Median (Range) 60 (18-77) 57 (19-77) 59 (18-83) 0.12 

Recipient sex 0.38 

   Male 96 (54) 59 (53) 5997 (58) 

   Female 81 (46) 52 (47) 4364 (42) 

Karnofsky performance score <0.001 

10-80 105 (59) 45 (41) 4635 (45) 

90-100 71 (40) 62 (56) 5590 (54) 

Missing 1 (1) 4 (4) 136 (1) 
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No ANC 

ANC after 

30 days 

ANC within 

30 days 

Variable N (%) N (%) N (%) p-valuea 

Graft type <0.001 

   Marrow 29 (16) 38 (34) 1424 (14) 

   PBSC 148 (84) 73 (66) 8937 (86) 

Donor group <0.001 

   8/8 matched URD 177 (100) 111 (100) 10361 (100) 

Donor age at transplant 0.30 

18-29 years 107 (60) 64 (58) 6795 (66) 

30-39 years 43 (24) 29 (26) 2316 (22) 

40-49 years 18 (10) 12 (11) 926 (9) 

50+ years 9 (5) 6 (5) 324 (3) 

Median (Range) 28 (19-59) 29 (19-57) 27 (18-62) 0.04 

8/8 match degree 0.30 

   8 177 (100) 111 (100) 10361 (100) 

HLA-DQB1 Match 0.13 

   Double allele mismatch 1 (1) 0 6 (<1) 

   Single allele mismatch 7 (4) 4 (4) 448 (4) 

   Full allele matched 169 (95) 105 (96) 9866 (96) 

   Unknown 0 (N/A) 2 (N/A) 41 (N/A) 

HLA-DPB1 Match 0.19 

   Double allele mismatch 50 (30) 28 (26) 2591 (26) 

   Single allele mismatch 94 (56) 57 (53) 5260 (52) 

   Full allele matched 24 (14) 23 (21) 2225 (22) 

   Unknown 9 (N/A) 3 (N/A) 285 (N/A) 

GvHD Prophylaxis <0.001 

   No GVHD prophylaxis 0 1 (1) 39 (<1) 

   Ex vivo T-cell depletion 0 0 31 (<1) 

   CD34 selection 1 (1) 0 50 (<1) 

   Post-CY + other(s) 24 (14) 26 (23) 1035 (10) 

   Post-CY alone 1 (1) 4 (4) 68 (1) 

   Tacrolimus + MMF +- others 18 (10) 15 (14) 1376 (13) 

   Tacrolimus + MTX +- others (except MMF) 108 (61) 50 (45) 5881 (57) 

   Tacrolimus + others (except MTX, MMF) 6 (3) 6 (5) 780 (8) 

   Tacrolimus alone 3 (2) 0 284 (3) 

   CSA + MMF +- others (except Tacrolimus) 2 (1) 4 (4) 404 (4) 

   CSA + MTX +- others (except Tacrolimus, MMF) 11 (6) 4 (4) 250 (2) 

   CSA + others (except Tacrolimus, MTX, MMF) 0 0 5 (<1) 

   CSA alone 0 0 35 (<1) 

   Other GVHD prophylaxis 2 (1) 1 (1) 113 (1) 

   Missing 1 (1) 0 10 (<1) 

Donor/Recipient CMV serostatus 0.74 

   +/+ 52 (29) 37 (33) 2860 (28) 
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No ANC 

ANC after 

30 days 

ANC within 

30 days 

Variable N (%) N (%) N (%) p-valuea 

   +/- 16 (9) 12 (11) 988 (10) 

   -/+ 57 (32) 40 (36) 3682 (36) 

   -/- 51 (29) 22 (20) 2782 (27) 

   Missing 1 (1) 0 49 (<1) 

Donor/Recipient sex match 0.66 

   M-M 75 (42) 43 (39) 4559 (44) 

M-F 52 (29) 29 (26) 2797 (27) 

F-M 21 (12) 16 (14) 1438 (14) 

F-F 29 (16) 23 (21) 1567 (15) 

Country of HCT <0.001 

   USA 173 (98) 110 (99) 10321 (>99) 

   Other Country 4 (2) 1 (1) 40 (<1) 

Year of transplant 0.001 

   2013 20 (11) 19 (17) 1322 (13) 

   2014 29 (16) 19 (17) 1313 (13) 

   2015 25 (14) 11 (10) 1406 (14) 

   2016 20 (11) 6 (5) 1281 (12) 

   2017 11 (6) 8 (7) 1315 (13) 

   2018 11 (6) 14 (13) 1125 (11) 

   2019 23 (13) 7 (6) 1017 (10) 

   2020 19 (11) 10 (9) 716 (7) 

   2021 19 (11) 17 (15) 866 (8) 

Follow-up among survivors, Months 

   N Eval 3 40 4917 

   Median (Range) 54 (49-72) 65 (4-122) 66 (3-137) 0.73 
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Proposal Number 2410-76-MEHTA 

Proposal Title Haploidentical donor selection for patients with Aplastic 

Anemia: HLA and non-HLA factors 

Key Words Aplastic Anemia, Haploidentical, B-leader, HLA, Non-HLA 

factors 

Principal Investigator #1: - First and last name, degree(s) Rohtesh Mehta, MD MPH MS 

Principal Investigator #1: - Email address rmehta1@mdanderson.org 

Principal Investigator #1: - Institution name MD Anderson Cancer Center 

Principal Investigator #1: -  Academic rank Associate Professor 

Junior investigator status (defined as ≤5 years from 

fellowship) 

No 

Do you identify as an underrepresented/minority? Yes 

Principal Investigator #2 (If applicable): - First and last 

name, degree(s): 

Annalisa Ruggeri, MD, PhD 

Principal Investigator #2 (If applicable): - Email address:) annalisaruggeri80@hotmail.com 

Principal Investigator #2 (If applicable): - Institution 

name: 

Chair, EBMT Cellular Therapy & Immunobiology Working 

Party 

Principal Investigator #2 (If applicable): - Academic rank: Chair, EBMT Cellular Therapy & Immunobiology Working 

Party 

Junior investigator status (defined as ≤5 years from 

fellowship) 

No 

Do you identify as an underrepresented/minority? No 

We encourage a maximum of two Principal Investigators 

per study.  If more than one author is listed, please 

indicate who will be identified as the corresponding PI 

below: 

Rohtesh Mehta 

If you are a junior investigator and would like assistance 

identifying a senior mentor for your project please click 

below: 

- 

Please list any ongoing CIBMTR projects that you are 

currently involved in and briefly describe your role. 

PI: IB23-02 (Abstract submitted to TCT) 

Do any of the PI(s) within this proposal have a CIBMTR 

WC study in manuscript preparation >6 months? 

No 

PROPOSED WORKING COMMITTEE: Non-Malignant Diseases 

Please indicate if you have already spoken with a 

scientific director or working committee chair regarding 

this study. 

No 

If you have already spoken with a scientific director or 

working committee chair regarding this study, then 

please specify who: 

- 
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Field Response 

RESEARCH QUESTION: 1. Among patients with aplastic anemia undergoing 

haploidentical donor HCT, whether specific class I 

(including B-leader matching among others) and class II 

mismatches determine the outcomes? 2. What other 

donor-related non-HLA factors predict outcomes after 

adjusting for these HLA factors?  

RESEARCH HYPOTHESIS: 1. We hypothesize that B-leader matching will be a 

significant predictor of NRM and OS.  2. Among 

non-HLA factors, donor age would be a significant 

predictor of OS.   

SPECIFIC OBJECTIVES/OUTCOMES TO BE INVESTIGATED 

(Include Primary, Secondary, etc.): 

To guide optimal donor selection for patients with 

aplastic anemia undergoing haploidentical HCT. 

  Because of the anticipated sample size limitation, we 

propose to use combined datasets from the CIBMTR and 

the European Society for Blood and Marrow 

Transplantation (EBMT) registries.  

SCIENTIFIC IMPACT:  Briefly state how the completion of 

the aims will impact participant care/outcomes and how 

it will advance science or clinical care. 

There is a lack of data assessing the impact of various 

HLA mismatches in patients with aplastic anemia who 

are undergoing haploidentical donor HCT. Therefore, 

this study can potentially guide evidence-based 

medicine and possibly change practice. 
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SCIENTIFIC JUSTIFICATION:  Provide a background 

summary of previous related research and their 

strengths and weaknesses, justification of your research 

and why your research is still necessary. 

The use of haploidentical HCT in aplastic anemia is on 

the rise. The BMT-CTN 1502 study, a prospective phase 

II multicenter clinical trial, that included patients with 

relapsed/refractory aplastic anemia who underwent 

haploidentical HCT showed encouraging outcomes with 

an OS of 81% at 1 year.1 Additionally, some studies 

showed comparable outcomes of haploidentical to 

those after HLA-matched sibling donor HCT.2 However, 

the best way to select a haploidentical donor in this 

context is not well-defined. In the context of AML, ALL, 

or MDS, a recent study by the CIBMTR,3 which included 

1434 patients who underwent haploidentical donor 

HCT, showed that B-leader matching was a significant 

independent predictor of overall survival (OS) and 

non-relapse mortality (NRM). In contrast, 

DRB1-matching was a significant independent predictor 

of relapse. Patients with B-leader mismatches had a 24% 

increased risk of overall mortality and a 43% increased 

risk of NRM compared to B-leader matched 

donor-recipient pairs. HLA DRB1 mismatches were 

associated with a 35% lower risk of relapse, leading to 

significantly improved progression-free survival. 

However, since the traditional concept of ‘relapse’ is not 

applicable in non-malignant disorders like aplastic 

anemia, it is expected that DRB1-mismatches would 

have no impact in this situation. B-leader mismatches 

could still affect NRM and OS, but this has not been 

investigated. If these principles hold in aplastic anemia 

patients as well, it could help providers select a “better” 

donor, leading to improved patient outcomes.  

PARTICIPANT SELECTION CRITERIA:  State inclusion and 

exclusion criteria. 

Patient Selection Criteria: 1. Aplastic 

Anemia 2. Haploidentical donor 3. HCT year 

between 

2014-2024   4. Any conditioning regimen 5.

 Graft: PB 

or BM  6. GVHD prophylaxis: PTCy-based with or 

without additional immunosuppression 7. Both adult 

and pediatric patients  Exclude patients with ex-vivo 

depletion/CD34+selected grafts  

Does this study include pediatric patients? Yes 

If this study does not include pediatric patients, please 

provide justification: 

- 
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DATA REQUIREMENTS:  After reviewing data on CIBMTR 

forms, list patient-, disease- and infusion- variables to be 

considered in the multivariate analyses.  Outline any 

supplementary data required. 

i) Patient-related: • Age at HCT, years • Sex: 

male vs 

female • Karnofsky performance score: ≥90% vs. 

&lt;90%  • HCT comorbidity index at transplant 0, 

1-2 

vs &gt;3 • Race/ethnicity: Non-Hispanic White vs. 

NH-Black vs. Hispanic vs. Asian/pacific islander vs. 

others • Recipient CMV status: seropositive vs. 

seronegative. • Recipient ABO 

type  ii) Disease-related: • Time from 

diagnosis to 

HCT • Prior 

therapy  iii) Donor/Transplant-related: •

 Donor age, 

years • Graft type: BM vs. PB  • Donor/Recipient 

gender (F-to-M vs. other) • Parity of female 

donor • Donor CMV status: seropositive vs. 

seronegative • Donor ABO type • Donor type 

(Matched vs mismatched) • HLA class I and class II 

match status (A, B, C, DRB1, DQB1, DPB1) • HLA-B 

leader matching  • Conditioning regimens 

 • Additional GVHD prophylaxis drugs used with 

PTCy • Serotherapy for in vivo T cell depletion • Year 

of HCT • Follow-up time  iv)   Outcome 

related • Primary endpoint: Overall 

Survival  • Secondary endpoints: o Graft 

failure o Neutrophil engraftment o Grade II-IV and 

grade III-IV acute GVHD o Chronic GVHD: any, and 

requiring IST o mild, moderate and severe chronic 

GVHD  o Non-relapse mortality o Causes of 

death   

Types of cellular therapy data this proposal includes: Hematopoietic Cell Transplantation (HCT) 

PATIENT REPORTED OUTCOME (PRO) REQUIREMENTS: 

If the study requires PRO data collected by CIBMTR, the 

proposal should include: 1) A detailed description of the 

PRO domains, timepoints, and proposed analysis of 

PROs; 2) A description of the hypothesis speci 

NA 

MACHINE LEARNING:  Please indicate if the study 

requires methodology related to machine-learning and 

clinical predictions. 

NA 

SAMPLE REQUIREMENTS:  If the study requires biologic 

samples from the CIBMTR Repository, the proposal 

should also include:  1) A detailed description of the 

proposed testing methodology and sample 

requirements; 2) A summary of the investigator's 

previous e 

NA 
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NON-CIBMTR DATA SOURCE:  If applicable, please 

provide:  1) A description of external data source to 

which the CIBMTR data will be linked; 2) The rationale 

for why the linkage is required. 

Because of the anticipated sample size limitation, we 

propose to use combined datasets from the CIBMTR and 

the European Society for Blood and Marrow 

Transplantation (EBMT). 

REFERENCES: 1. DeZern AE, Eapen M, Wu J, et al:

Haploidentical 

bone marrow transplantation in patients with relapsed 

or refractory severe aplastic anaemia in the USA (BMT 

CTN 1502): a multicentre, single-arm, phase 2 trial. 

Lancet Haematol 9:e660-e669, 2022 2. Xu

ZL, Xu LP, 

Wu DP, et al: Comparable long-term outcomes between 

upfront haploidentical and identical sibling donor 

transplant in aplastic anemia: a national registry-based 

study. Haematologica 107:2918-2927, 2022 3.

Fuchs 

EJ, McCurdy SR, Solomon SR, et al: HLA informs risk 

predictions after haploidentical stem cell 

transplantation with posttransplantation 

cyclophosphamide. Blood 139:1452-1468, 2022 

CONFLICTS OF INTEREST:  Do you have any conflicts of 

interest pertinent to this proposal concerning? 

No, I do not have any conflicts of interest pertinent to 

this proposal 

If yes, provide detail on the nature of employment, 

name of organization, role, entity, ownership, type of 

financial transaction or legal proceeding and whether 

renumeration is >$5000 annually. 

- 
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Selection table 

 

Selection Criteria* Included 

Patients received 1st Allo transplant for Aplastic Anemia from 2014-2023 N = 5,296  

Bone Marrow or PBSC only N = 5,085 

Haplo donors N = 937 

PTCy as GVHD prophylaxis  N = 793 

Consent patients and non-embargoed centers N = 676 

 

Proposal 2410-76 Table 1 

 

Variable N (%) 

Number of patients 676 

Number of centers 186 

Disease at transplant  

   Aplastic Anemia 676 (100) 

Recipient race group  

   White 300 (44) 

   Black or African American 125 (18) 

   Asian 50 (7) 

   Native Hawaiian or other Pacific Islander 4 (1) 

   American Indian or Alaska Native 7 (1) 

   More than one race 39 (6) 

   Missing 151 (22) 

Recipient ethnicity  

   Hispanic or Latino 123 (18) 

   Non Hispanic or non-Latino 275 (41) 

   Non-resident of the U.S. 265 (39) 

   Missing 13 (2) 

Recipient age at transplant  

   <10 153 (23) 

   10-17 154 (23) 

   18-29 179 (26) 

   30-39 56 (8) 

   40-49 48 (7) 

   50-59 49 (7) 

   60-69 30 (4) 

   >=70 7 (1) 

   Median (Range) 20 (1-75) 

Recipient sex  

   Male 384 (57) 
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Variable N (%) 

   Female 292 (43) 

Karnofsky performance score  

   10-80 213 (32) 

   90-100 453 (67) 

   Missing 10 (1) 

Graft type  

   Marrow 476 (70) 

   PBSC 200 (30) 

Donor group  

   Haplo 676 (100) 

Donor age at transplant  

   <18 years 74 (11) 

   18-29 years 192 (28) 

   30-39 years 186 (28) 

   40-49 years 153 (23) 

   50+ years 71 (11) 

   Median (Range) 34 (4-77) 

8/8 High-resolution Match degree  

   3 2 (<1) 

   4 385 (73) 

   5 117 (22) 

   6 26 (5) 

   Unknown 146 (N/A) 

HLA-A High-resolution Match  

   Single allele mismatch 503 (89) 

   Full allele matched 61 (11) 

   Unknown 112 (N/A) 

HLA-B High-resolution Match  

   Double allele mismatch 2 (<1) 

   Single allele mismatch 569 (95) 

   Full allele matched 27 (5) 

   Unknown 78 (N/A) 

HLA-C High-resolution Match  

   Double allele mismatch 3 (1) 

   Single allele mismatch 500 (92) 

   Full allele matched 40 (7) 

   Unknown 133 (N/A) 

HLA-DRB1 High-resolution Match  

   Single allele mismatch 566 (92) 

   Full allele matched 51 (8) 

   Unknown 59 (N/A) 

HLA-DQB1 High-resolution Match  

   Double allele mismatch 1 (<1) 

   Single allele mismatch 500 (83) 
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Variable N (%) 

   Full allele matched 100 (17) 

   Unknown 75 (N/A) 

HLA-DPB1 High-resolution Match 

   Double allele mismatch 1 (<1) 

   Single allele mismatch 348 (80) 

   Full allele matched 86 (20) 

   Unknown 241 (N/A) 

GvHD Prophylaxis 

   Post-CY + other(s) 676 (100) 

In-vivo T-cell depletion 

   No 203 (30) 

   Yes 473 (70) 

Donor/Recipient CMV serostatus 

   +/+ 446 (66) 

   +/- 43 (6) 

   -/+ 107 (16) 

   -/- 72 (11) 

   Missing 8 (1) 

Donor/Recipient sex match 

   M-M 229 (34) 

M-F 158 (23) 

F-M 155 (23) 

F-F 134 (20) 

Country of HCT 

   USA 393 (58) 

   Other Country 283 (42) 

Year of transplant 

   2014 15 (2) 

   2015 40 (6) 

   2016 16 (2) 

   2017 40 (6) 

   2018 53 (8) 

   2019 72 (11) 

   2020 90 (13) 

   2021 104 (15) 

   2022 118 (17) 

   2023 128 (19) 

Follow-up among survivors, Months 

   N Eval 545 

   Median (Range) 24 (0-120) 
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Proposal Number 2410-77-MEHTA 

Proposal Title The role of HLA class II mismatched HCT in patients with 

high-risk acute leukemia 

Key Words High risk leuekmia, HLA class II mismatch, relapse, HCT 

Principal Investigator #1: - First and last name, degree(s) Rohtesh Mehta, MD MPH MS 

Principal Investigator #1: - Email address rmehta1@mdanderson.org 

Principal Investigator #1: - Institution name MD Anderson Cancer Center 

Principal Investigator #1: -  Academic rank Associate Professor 

Junior investigator status (defined as ≤5 years from 

fellowship) 

No 

Do you identify as an underrepresented/minority? Yes 

Principal Investigator #2 (If applicable): - First and last 

name, degree(s): 

Annalisa Ruggeri 

Principal Investigator #2 (If applicable): - Email address:) annalisaruggeri80@hotmail.com 

Principal Investigator #2 (If applicable): - Institution 

name: 

Chair, EBMT Cellular Therapy & Immunobiology Working 

Party 

Principal Investigator #2 (If applicable): - Academic rank: Chair, EBMT Cellular Therapy & Immunobiology Working 

Party 

Junior investigator status (defined as ≤5 years from 

fellowship) 

No 

Do you identify as an underrepresented/minority? No 

We encourage a maximum of two Principal Investigators 

per study.  If more than one author is listed, please 

indicate who will be identified as the corresponding PI 

below: 

Rohtesh Mehta 

If you are a junior investigator and would like assistance 

identifying a senior mentor for your project please click 

below: 

- 

Please list any ongoing CIBMTR projects that you are 

currently involved in and briefly describe your role. 

PI: IB23-02 (Abstract submitted to TCT) 

Do any of the PI(s) within this proposal have a CIBMTR 

WC study in manuscript preparation >6 months? 

No 

PROPOSED WORKING COMMITTEE: Acute Leukemia 

Please indicate if you have already spoken with a 

scientific director or working committee chair regarding 

this study. 

No 

If you have already spoken with a scientific director or 

working committee chair regarding this study, then 

please specify who: 

- 
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Field Response 

RESEARCH QUESTION: Among patients with “high-risk” acute leukemia 

undergoing allogeneic hematopoietic cell 

transplantation (HCT), do patients with HLA class II 

(-DRB1 or -DPB1) mismatched HCT have a lower risk of 

relapse than those with HLA class II matched HCT? 

RESEARCH HYPOTHESIS: HCT with an HLA class II mismatched donor (especially 

-DRB1 or -DPB1 mismatched) would be associated with 

a lower risk of relapse in patients with high-risk acute 

leukemia than HCT with 8/8-HLA matched unrelated 

donor (MUD) with -DRb1 match. 

SPECIFIC OBJECTIVES/OUTCOMES TO BE INVESTIGATED 

(Include Primary, Secondary, etc.): 

Two donor categories will be compared: class II 

HLA-matched [matched related/sibling (MSD) + 

8/8-MUD -DPb1 matched] vs class II HLA-mismatched 

[8/8-MUD -DPb1 mismatched + 7/8-mismatched 

unrelated donor (MMUD) -DRb1 mismatched]. 

  Because of the anticipated sample size limitation, we 

propose to use combined datasets from the CIBMTR and 

the European Society for Blood and Marrow 

Transplantation (EBMT) registries.  

SCIENTIFIC IMPACT:  Briefly state how the completion of 

the aims will impact participant care/outcomes and how 

it will advance science or clinical care. 

If our hypothesis stands, it could indicate selecting an 

HLA class II mismatched donor over a class II matched 

donor in patients with high-risk acute leukemia, which is 

currently not the standard practice.    
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SCIENTIFIC JUSTIFICATION:  Provide a background 

summary of previous related research and their 

strengths and weaknesses, justification of your research 

and why your research is still necessary. 

Loss and/or downregulation of surface expression of 

HLA class II molecules (HLA-DPb1, HLA-DQb1, and 

HLA-DRb1) on leukemia cells is noted in up to half of the 

patients who relapse after alloegeneic HCT.1-3 

Therefore, it could be postulated that HLA class II 

mismatched HCT may confer relapse protection, 

especially in patients who are at high-risk of relapse. In 

fact, an older CIBMTR study4 that included patients with 

acute myeloid leukemia (AML), acute lymphoblastic 

leukemia (ALL), chronic myeloid leukemia and 

myelodysplastic neoplasms (about 75% had 

low/intermediate risk disease) who were transplanted 

between 1999 and 2011 showed that HLA-DPb1 

mismatches (permissive or nonpermissive) were 

associated with a lower risk of relapse among patients 

undergoing 8/8-HLA MUD, with no difference in relapse 

between the permissive and the nonpermissive cases. 

Also, the relative risk of relapse was lower for patients 

with -DRb1 mismatched donors, but the power was 

limited in this subgroup due to small sample. On the 

other hand, -DQb1 mismatches were not associated 

with the risk of relapse among either 8/8-MUD or 

7/8-MUD cases.4 To the best of our knowledge, no 

study has directly compared the outcomes of class II 

mismatched vs matched donor HCT in patients with 

high-risk acute leukemia, especially in more recent 

years. Also, patients who relapse after first allogeneic 

HCT are at an extremely high risk of relapse after second 

allogeneic HCT. Several studies compared the outcomes 

of second allogeneic HCT with either the same or a 

different donor – either HLA matched or a haploidetical 

donor.5-14 None of these studies showed a clear 

advantage of switching to a different donor but no 

detrimental effect was found either; except one study of 

AML patients where switching from a matched donor 

(1st HCT) to a haploidentical donor (2nd HCT) was 

shown to be associated with a higher risk of non-relapse 

mortality (NRM) with no differences in relapse.11 In 

contrast, in one study, changing a donor from a MUD to 

a different MUD was associated with improved overall 

survival (HR 1.39; 95% CI 0.99 to 1.96) in patients who 

did not have any grade III-IV acute GVHD greater or 

chronic GVHD after first HSCT.5 Most of these studies 

are historic, did not specify -DPB1 matching, and did not 

particularly compare class II matched vs mismatched 

cases.  Lastly, preliminary data from an ongoing 

independent analysis of patients with AML or ALL who 

underwent 10/10-HLA matched unrelated donor HCT 

with CNI-based prophylaxis, we assessed the impact of 

donor age with -DP (mis)matching. In multivariate 
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analysis, -DP matched/older donors had a significantly 

inferior OS [HR 1.19, 95% CI 1.08-1.33, p=0.001] as 

compared to -DP mismatched/older donors [Figure 

below]. We hypothesize that allogeneic HCT with an 

unrelated donor that is mismatched at one of the class II 

loci (-DRb1 or -DPb1) would have a lower risk of relapse 

and improved disease-free survival as compared to HCT 

with HLA matched related or unrelated donors without 

class II mismatches. We are not including haploidentical 

donors in the analysis as there are multiple HLA and 

non-HLA factors that determine outcomes in the 

haploidentical donor HCT setting, which could make our 

hypothesis challenging to assess. Definition of 

“high-risk” acute leukemia:  1. Relapsed/refractory 

disease 2. Active disease pre-HCT 3. Measurable 

residual disease (MRD) positive disease 

pre-HCT 4. Complex karyotype 5. tp53 

mutation or 

17p deletion 6. Hypodiploidy in ALL 

patients 7. Adverse risk AML per European 

Leukemia 

Network classification (if available) 8. Any acute 

leukemia that relapsed after first allogeneic HCT [to be 

studied as a separate cohort] 

PARTICIPANT SELECTION CRITERIA:  State inclusion and 

exclusion criteria. 

Patient Selection Criteria: 1. Donor types:  a)  

MSD b)  8/8-MUD -DPb1 matched  c) 8/8-MUD -

DPb1 

permissive mismatched d)  8/8-MUD -DPb1 

nonpermissive mismatched e) 7/8-MMUD (-DRb1 

mismatched), regardless of -DPb1 

matching 2. Conditioning: myeloablative (MAC) or 

reduced-intensity (RIC)/non-myeloablative (NMA). 

3. Disease type: AML, ALL, or mixed phenotypic

acute 

leukemic (MPAL) 4. Graft: peripheral blood (PB) or 

bone marrow (BM)  5. Any type of GVHD prophylaxis 

6. Both adult and pediatric patients 7. HCT between

2014-2023  Exclude patients with ex-vivo T cell 

depletion/CD34+selected grafts 

Does this study include pediatric patients? Yes 

If this study does not include pediatric patients, please 

provide justification: 

- 
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DATA REQUIREMENTS:  After reviewing data on CIBMTR 

forms, list patient-, disease- and infusion- variables to be 

considered in the multivariate analyses.  Outline any 

supplementary data required. 

i) Patient-related: • Age at HCT, years • Sex: 

male vs 

female • Karnofsky performance score: ≥90% vs. 

&lt;90%  • HCT comorbidity index (HCT-CI) at 

transplant 0-2 vs &gt;3 • Race/ethnicity: Non-Hispanic 

White vs. NH-Black vs. Hispanic vs. Asian/pacific islander 

vs. others • Cytomegalovirus (CMV) status: 

seropositive vs. 

seronegative. ii) Disease-related: •

Diagnosis 

• Disease status • Disease-Risk Index  • MRD 

status 

pre-HCT  • Cytogenetics • Extramedullary 

involvement • Time from diagnosis to HCT • Prior 

history of malignancy treated with chemotherapy 

and/or radiation 

therapy  iii) Donor/Transplant-related: •

Donor type 

• Donor age • Graft type: BM vs. PB 

• Donor/Recipient gender (Female-to-Male vs.

other) • Recipient CMV status: seropositive vs. 

seronegative • HLA -DPb1 match status (for MUD and 

MMUD): -DPb1 matched vs mismatched • HLA -DRb1 

match status (for MUD and MMUD): -DRb1 matched vs 

mismatched • HLA -DQb1 match status (for MUD and 

MMUD): -DQb1 matched vs mismatched • In vivo T cell 

depletion (yes vs no)  • Conditioning: MAC vs RIC/NMA 

• GVHD prophylaxis drugs used  • Year of

HCT • Follow-up time • For patients undergoing 2nd 

HCT, following variables will be collected regarding 1st 

HCT: o donor type  o graft source o conditioniong 

regimen o conditioning intensity (MAC vs 

RIC/NMA) o GVHD prophylaxis o In vivo TCD 

o Time

to relapse from 1st HCT  iv)   Outcome 

related • Primary endpoint: Relapse  •

Secondary 

endpoints: o Grade II-IV and grade III-IV acute 

GVHD o Chronic GVHD: any, and requiring 

IST o Overall survival o Disease free 

survival o Causes of death 

Types of cellular therapy data this proposal includes: Hematopoietic Cell Transplantation (HCT) 

PATIENT REPORTED OUTCOME (PRO) REQUIREMENTS: 

If the study requires PRO data collected by CIBMTR, the 

proposal should include: 1) A detailed description of the 

PRO domains, timepoints, and proposed analysis of 

PROs; 2) A description of the hypothesis speci 

NA 
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MACHINE LEARNING:  Please indicate if the study 

requires methodology related to machine-learning and 

clinical predictions. 

NA 

SAMPLE REQUIREMENTS:  If the study requires biologic 

samples from the CIBMTR Repository, the proposal 

should also include:  1) A detailed description of the 

proposed testing methodology and sample 

requirements; 2) A summary of the investigator's 

previous e 

NA 

NON-CIBMTR DATA SOURCE:  If applicable, please 

provide:  1) A description of external data source to 

which the CIBMTR data will be linked; 2) The rationale 

for why the linkage is required. 

Because of the anticipated sample size limitation, we 

propose to use combined datasets from the CIBMTR and 

the European Society for Blood and Marrow 

Transplantation (EBMT) registries. 
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Selection table 

Selection Criteria* Included 

Patients received 1st Allo transplant for AML, ALL from 2014-2023 N =60,526 

Bone Marrow or PBSC only N = 56,636 

8/8 MUD/MRD with DPB1 matched donors, 8/8 MUD with DPB1 mismatched + 7/8 URD 

only DRB1 mismatched 

N = 23,556 

Exclude ex-vivo TCD and CD34+ as GVHD prophylaxis N = 22,760 

Consent patients and non-embargoed centers N = 20,840 

Proposal 2410-77 Table 1 

7/8 URD only DRB1 

mismatched + MUD with 

DPB1 mismatched 

MRD/MUD + 

DPB1 matched 

Variable N (%) N (%) p-valuea 

Number of patients 12754 8086 

Number of centers 253 243 

Disease at transplant <0.001 

   AML 9560 (75) 5830 (72) 

   ALL 3194 (25) 2256 (28) 

AML Disease status at transplant 0.55 

   CR1 6851 (72) 4246 (73) 

   CR2 1326 (14) 763 (13) 

   CR3+ 73 (1) 45 (1) 

   Advanced or active disease 1291 (14) 767 (13) 

   Missing 19 (<1) 9 (<1) 

ALL Disease status at transplant 0.88 

   CR1 2154 (67) 1531 (68) 

   CR2 739 (23) 527 (23) 

   CR3+ 156 (5) 103 (5) 

   Advanced or active disease 145 (5) 95 (4) 

Recipient race group <0.001 

   White 10673 (84) 6642 (82) 

   Black or African American 363 (3) 284 (4) 

   Asian 426 (3) 311 (4) 

   Native Hawaiian or other Pacific Islander 22 (<1) 39 (<1) 

   American Indian or Alaska Native 46 (<1) 38 (<1) 

   More than one race 71 (1) 64 (1) 

   Missing 1153 (9) 708 (9) 

Recipient ethnicity <0.001 

Not for publication or presentation Attachment 7



7/8 URD only DRB1 

mismatched + MUD with 

DPB1 mismatched 

MRD/MUD + 

DPB1 matched 

Variable N (%) N (%) p-valuea 

   Hispanic or Latino 999 (8) 1105 (14) 

   Non Hispanic or non-Latino 9807 (77) 6079 (75) 

   Non-resident of the U.S. 1620 (13) 734 (9) 

   Missing 328 (3) 168 (2) 

Recipient age at transplant <0.001 

   <10 498 (4) 399 (5) 

10-17 467 (4) 426 (5) 

18-29 1283 (10) 889 (11) 

30-39 1227 (10) 816 (10) 

40-49 1618 (13) 1096 (14) 

50-59 2570 (20) 1689 (21) 

60-69 3787 (30) 2149 (27) 

>=70 1304 (10) 622 (8) 

Median (Range) 56 (0-81) 53 (0-82) <0.001 

Recipient sex 0.31 

   Male 7060 (55) 4418 (55) 

   Female 5694 (45) 3668 (45) 

Karnofsky performance score <0.001 

10-80 5285 (41) 3168 (39) 

90-100 7285 (57) 4754 (59) 

Missing 184 (1) 164 (2) 

Graft type 0.12 

   Marrow 2089 (16) 1391 (17) 

   PBSC 10665 (84) 6695 (83) 

Donor group <0.001 

   HLA-identical sibling 0 3835 (47) 

   Other related 0 157 (2) 

   8/8 matched URD 12173 (95) 4094 (51) 

   7/8 mismatched URD 581 (5) 0 

Donor age at transplant <0.001 

   <18 years 3 (<1) 505 (6) 

18-29 years 8147 (64) 3267 (40) 

30-39 years 3132 (25) 1451 (18) 

40-49 years 1117 (9) 894 (11) 

50+ years 348 (3) 1965 (24) 

Missing 7 (<1) 4 (<1) 

Median (Range) 27 (17-69) 31 (0-79) <0.001 

8/8 high-resolution match degree <0.001 

   7 581 (5) 0 

   8 12173 (95) 8086 (100) 

HLA-A high-resolution match <0.001 
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7/8 URD only DRB1 

mismatched + MUD with 

DPB1 mismatched 

MRD/MUD + 

DPB1 matched 

Variable N (%) N (%) p-valuea 

   Full allele matched 12754 (100) 8086 (100) 

HLA-B high-resolution match <0.001 

   Full allele matched 12754 (100) 8086 (100) 

HLA-C high-resolution match <0.001 

   Full allele matched 12754 (100) 8086 (100) 

HLA-DRB1 high-resolution match <0.001 

   Single allele mismatch 581 (5) 0 

   Full allele matched 12173 (95) 8086 (100) 

HLA-DPB1 high-resolution match <0.001 

   Double allele mismatch 3900 (31) 0 

   Single allele mismatch 8679 (69) 0 

   Full allele matched 79 (1) 8086 (100) 

   Unknown 96 (N/A) 0 (N/A) 

GvHD Prophylaxis <0.001 

   Post-CY + other(s) 2550 (20) 1357 (17) 

   Post-CY alone 82 (1) 60 (1) 

   Tacrolimus + MMF +- others 1116 (9) 598 (7) 

   Tacrolimus + MTX +- others (except MMF) 6017 (47) 4016 (50) 

   Tacrolimus + others (except MTX, MMF) 777 (6) 707 (9) 

   Tacrolimus alone 283 (2) 198 (2) 

   CSA + MMF +- others (except Tacrolimus) 450 (4) 275 (3) 

   CSA + MTX +- others (except Tacrolimus, MMF) 1413 (11) 833 (10) 

   CSA + others (except Tacrolimus, MTX, MMF) 11 (<1) 2 (<1) 

   CSA alone 55 (<1) 40 (<1) 

Conditioning regimen intensity <0.001 

   Myeloablative 7243 (57) 5027 (62) 

   RIC/Nonmyeloablative 5482 (43) 3029 (37) 

   Missing 29 (<1) 30 (<1) 

In-vivo T-cell depletion <0.001 

   No 8463 (66) 6545 (81) 

   Yes 4291 (34) 1541 (19) 

Donor/Recipient CMV serostatus <0.001 

   +/+ 3867 (30) 2966 (37) 

   +/- 1317 (10) 768 (9) 

   -/+ 4502 (35) 2453 (30) 

   -/- 2989 (23) 1832 (23) 

   Missing 79 (1) 67 (1) 

Donor/Recipient sex match <0.001 

   M-M 5048 (40) 2732 (34) 

M-F 3502 (27) 2032 (25) 

F-M 2011 (16) 1686 (21) 
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7/8 URD only DRB1 

mismatched + MUD with 

DPB1 mismatched 

MRD/MUD + 

DPB1 matched 

Variable N (%) N (%) p-valuea 

F-F 2192 (17) 1636 (20) 

Missing 1 (<1) 0 

Country of HCT <0.001 

   USA 11029 (86) 7346 (91) 

   Other Country 1725 (14) 740 (9) 

Year of transplant <0.001 

   2014 996 (8) 550 (7) 

   2015 1029 (8) 599 (7) 

   2016 1017 (8) 697 (9) 

   2017 1140 (9) 745 (9) 

   2018 1251 (10) 857 (11) 

   2019 1358 (11) 942 (12) 

   2020 1289 (10) 823 (10) 

   2021 1421 (11) 945 (12) 

   2022 1498 (12) 965 (12) 

   2023 1755 (14) 963 (12) 

Follow-up among survivors, Months 

   N Eval 7703 4911 

   Median (Range) 36 (0-125) 36 (0-123) <0.001 
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Research Question 

Hematopoietic Stem Cell Transplantation (HCT) provides a curative option for patients with 
acute myeloid leukemia (AML). Natural killer (NK) cell alloreactivity, in part modulated by 
inhibitory killer immunoglobulin-like receptors (iKIRs), plays a pivotal role in NK cell function and 
may impact post-transplant outcomes. Among the methods used to evaluate NK cell 
alloreactivity, the inhibitory-maxima KIR (IM-KIR) score—focused on inhibitory KIRs has 
demonstrated significant predictive value for clinical outcomes in both pediatric and adult HLA-
matched unrelated HCT. Similarly, the count functional inhibitory KIR (CF-iKIR) score has 
shown a positive association with improved outcomes in recipients of haploidentical HCT with 
post-transplant cyclophosphamide (PTCy). 

While most studies analyzing impact of KIR alloreactivity have been conducted in patients with 
conventional GVHD prophylaxis, PTCy-based GVHD prophylaxis is now increasingly utilized in 
allogeneic HCT, and it is essential to investigate the impact of the iKIR scores on clinical 
outcomes in the PTCy era through a registry study. At least two smaller studies identified a 
significant association between the number of inhibitory KIR with corresponding ligands and 
transplant outcomes. This study aims to investigate specifically whether, in AML patients 
undergoing HCT with PTCy, enhanced inhibitory KIR activity measured by the IM-KIR or CF-
iKIR score correlate with lower relapse rate and improved post-transplant survival and if these 
KIR scoring algorithms serve as superior prognostic tools for donor selection through 
quantitative immunogenicity assessments. 

Research Hypothesis 

We hypothesize that, for patients with AML undergoing HCT with PTCy, higher inhibitory KIR 
scores are associated with reduced risk of relapse and/or improved survival after HCT. The 
study will evaluate two distinct cohorts– matched unrelated donors and haploidentical donors. 

Specific Objectives/Outcomes to be Investigated 

The objective of this study is to evaluate key transplant outcomes, including relapse, relapse-
free survival, overall survival, and treatment-related mortality, in AML patients undergoing allo-
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HCT with PTCy-based GVHD prophylaxis using two scores: 1) transplant donor-recipient pairs 
with an IM-KIR score =5 vs others; 2) transplant donor-recipient pairs with a CF-iKIR score ≥2 
vs others. This analysis aims to identify the optimal KIR composition of donors which may be 
associated with improved post-transplant outcomes and could be used for donor selection.  

Scientific Impact 

Hematopoietic cell transplantation (HCT) is among the most effective treatments for patients 
with high-risk acute myeloid leukemia (AML). While the donor’s killer immunoglobulin-like 
receptor (KIR) genotype reportedly influences clinical outcomes, the optimal KIR composition for 
donor selection in transplants remains uncertain. Moreover, there is a significant need to 
enhance current understanding on the -KIR-ligand modeling systems in the context of PTCy 
GVHD prophylaxis, which could impact NK cell alloreactivity and transplant outcomes. Existing 
models were primarily developed on different hematopoietic stem cell transplantation (HCT) 
platforms, underscoring their limited applicability to PTCy-based transplants.  

Recently, independent studies conducted by different groups have reported consistent findings 
demonstrating that selecting donors based inhibitory KIR scores may reduce relapse risk and 
improve survival. This convergence of evidence highlights the need for a comprehensive 
registry study to validate the impact of iKIR scoring in allo-HCT with PTCy. The findings of such 
study may shift clinical practice by providing an evidence-based framework for KIR-driven donor 
selection in the PTCy era. 

Scientific Justification 

KIR genotyping has become an essential tool for understanding the potential alloreactivity of NK 
cells in HCT. Retrospective analyses have demonstrated that increased inhibitory KIR (iKIR) 
content, as represented by models like the IM KIR and CF-iKIR scores, is associated with 
improved clinical outcomes after HCT. Specifically, these studies identified correlations between 
higher iKIR scores and reduced relapse rates, improved overall survival (OS), and enhanced 
event-free survival in patients undergoing transplantation. These findings underscore the 
significance of KIR-mediated NK cell function in shaping post-transplant outcomes, particularly 
in high-risk populations such as acute myeloid leukemia (AML) patients1-5. However, evolving 
transplantation approaches and advancements in GVHD prophylaxis regimens, such as 
application of PTCy for prevention of GVHD, have introduced new complexities that require 
further investigation into the relevance of KIR scoring in modern HCT settings. 

The landmark study examining NK cell alloreactivity in the post-transplant setting, performed by 
Ruggeri et al., focused on haploidentical transplants for acute myeloid leukemia (AML) and 
acute lymphoblastic leukemia (ALL) using ex vivo T-cell depletion. It is important to highlight that 
this study did not consider the KIR genotype of the donor but instead focused on the HLA 
ligands in the recipients. This approach allowed the researchers to study the potential "missing 
ligand effect," where NK cells infused from the donor may recognize the loss of their HLA 
ligands and subsequently kill target cells6.   

Subsequent studies have further refined our understanding by acknowledging that when the KIR 
genotype is considered, not all donors contain every inhibitory KIR. Retrospective analyses 
using CIBMTR datasets by Krieger et al. showed that in an algorithm accounting for iKIR genes 
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in the donor and their cognate ligands in the recipient, donors with a higher iKIR gene content, 
and thus a higher IM-KIR scores, were associated with decreased relapse risk and better OS in 
adult 8/8 or 7/8 HLA-MUD transplants7. In the pediatric acute leukemia settings, donors with 
high IM KIR scores were linked to improved OS and lower rates of acute graft-versus-host 
disease (GVHD), underscoring the role of inhibitory KIRs in modulating T-cell function and 
promoting graft-versus-leukemia (GVL) effects3. In parallel, Boelen et al. developed the CF-iKIR 
scoring system, which quantifies the functional engagement of inhibitory KIRs. Initially validated 
in infectious disease settings, this model demonstrated that higher CF-iKIR scores were 
significantly associated with improved CD8+ T-cell survival and enhanced responses to viral 
infections8. Subsequently, the model was validated in the MUD transplant setting performed with 
conventional GVHD prophylaxis, where higher CF-iKIR scores were correlated with better 
event-free survival, further supporting the importance of inhibitory KIR function in shaping 
transplant outcomes5. 
 
While these findings established the value of inhibitory KIR scoring in traditional transplant 
settings, the advent of novel GVHD prophylaxis regimens, particularly PTCy, has introduced 
new challenges. PTCy, now widely adopted in both MUD and haploidentical (haplo) transplants, 
depletes alloreactive T cells and effectively prevents GVHD9. However, it also eliminates donor-
educated NK cells, potentially compromising KIR-dependent GVL effects10. Moreover, NK cells 
that reconstitute after PTCy undergo education by host HLA ligands, raising questions about 
their ability to recognize and target leukemic cells. These dynamics create uncertainty regarding 
the relevance of pre-transplant KIR education and whether scoring models like IM KIR or CF-
iKIR remain predictive in the context of PTCy. Recently, in a single center experience, Zou et al. 
reported that higher CF-iKIR scores were significantly associated with improved OS in haplo-
HSCT with PTCy, suggesting a beneficial impact of higher iKIR scores in patients receiving HCT 
with PTCy and potential use in selection of donors for transplantation4. 
 
The evolution of GVHD prophylaxis, particularly with PTCy, has complicated the application of 
iKIR scoring in donor selection for HCT. While models like IM KIR and CF-iKIR have 
demonstrated clinical benefits in improving transplant outcomes, their utility in PTCy-modified 
settings remains insufficiently studied. Rigorous, well-designed studies are essential to validate 
KIR-driven donor selection in this context. If successful, these efforts could enhance transplant 
outcomes by integrating evidence-based KIR donor selection strategies for patients receiving 
MUD and haploidentical donor transplants. 
 
 
Participant Selection Criteria 
Inclusion Criteria: 

- Diseases: AML and MDS 

- First allogeneic transplant 

- PTCy-based GVHD prophylaxis  

- Donor: Haploidentical related, HLA matched unrelated donor and with 7/8 or higher 

degree of HLA-match  

- Age >18 year of age  

Exclusion Criteria: 

- Any previous allogeneic transplant 

- Ex vivo T cell manipulation 
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Data Requirements 
 
Outcome variables: 

- Relapse rate  

- Overall survival  

- Leukemia free survival  

- Grade II-IV acute GVHD 

- Grade III-IV aGVHD 

- Chronic GVHD  

- Non-relapse mortality  

- Primary cause of death 

- Infections 

 

Variables to be described and/or analyzed 

 

Patient-related 

- Patient age at transplant 

- Patient gender: male vs. female 

- Karnofsky/Lansky performance score 

- HLA genotyping 

- HCT-CI 

- CMV and ABO 

 

Donor Related 

- Age 

- Gender 

- CMV and ABO 

- HLA genotyping 

- KIR typing 

 

Disease-related 

- Disease: AML, MDS 

- Disease status including MRD at the time of transplant, if available   

- Cytogenetics risk 

- Molecular risk profile (if available) 

- DRI 

 

Transplant-related 

- Year of transplant  

- Conditioning regimen: myeloablative (MAC) versus reduced intensity (RIC)/Non-

myeloablative (NMA)  

- Donor type/HLA matching 

- Stem cell source: Bone marrow vs. Peripheral blood  

- GVHD prophylaxis: Post Cy, CNI, MMF  
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- HLA-DPB1:Matched, Permissive, nonpermissive  
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Selection table 

Selection Criteria* Included 

Adults patients received 1st Allogeneic transplant for AML, MDS from 2015 to 2021 N = 37,169 

Haplo and 8/8 MUD donors N = 21,086 

PTCY as GVHD prophylaxis N = 7,545 

Consent and non-embargoed centers N = 6,760 

HLA high-resolution type available for 8 alleles N = 5,892 

Donor DNA samples available or KIR typing available N = 2,027 

Combined proposals 2410-82 and 2410-153 table 1 

Variable N (%) 

Number of patients 2027 

Number of centers 112 

Disease at transplant 

   AML 1391 (69) 

   MDS 636 (31) 

AML Disease status at transplant 

   CR1 957 (69) 

   CR2 181 (13) 

   CR3+ 19 (1) 

   Advanced or active disease 233 (17) 

   Missing 1 (<1) 

MDS Disease status at transplant 

   Early 110 (17) 

   Advanced 515 (81) 

   Missing 11 (2) 

Recipient race group 

   White 1647 (81) 

   Black or African-American 164 (8) 

   Asian 83 (4) 

   Native Hawaiian or other Pacific Islander 3 (<1) 

   American Indian or Alaska Native 6 (<1) 

   More than one race 15 (1) 

   Missing 109 (5) 

Recipient ethnicity 

   Hispanic or Latino 176 (9) 

   Not Hispanic or Latino 1750 (86) 

   Non-resident of the U.S. 38 (2) 

   Missing 63 (3) 

Recipient age at transplant 

18-29 129 (6) 

30-39 144 (7) 

40-49 241 (12) 

50-59 408 (20) 
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Variable N (%) 

   60-69 810 (40) 

   >=70 295 (15) 

   Median (Range) 61 (18-82) 

Recipient sex  

   Male 1201 (59) 

   Female 826 (41) 

Karnofsky performance score  

   10-80 988 (49) 

   90-100 988 (49) 

   Missing 51 (3) 

Graft type  

   Marrow 437 (22) 

   PBSC 1587 (78) 

   BM + PB 3 (<1) 

Donor group  

   Haplo 987 (49) 

   8/8 matched URD 1040 (51) 

Donor age at transplant  

   <18 years 22 (1) 

   18-29 years 918 (45) 

   30-39 years 602 (30) 

   40-49 years 300 (15) 

   50+ years 185 (9) 

   Median (Range) 31 (0-73) 

8/8 high-resolution match degree  

   3 1 (<1) 

   4 742 (37) 

   5 200 (10) 

   6 44 (2) 

   8 1040 (51) 

GvHD Prophylaxis  

   Post-CY + other(s) 1964 (97) 

   Post-CY alone 63 (3) 

Conditioning regimen intensity  

   Myeloablative 791 (39) 

   RIC/Nonmyeloablative 1233 (61) 

   Missing 3 (<1) 

Unrelated donor DNA sample available  

   Yes 1041 (100) 

Related donor DNA sample available  

   Yes 985 (100) 

Donor/Recipient CMV serostatus  

   +/+ 648 (32) 

   +/- 200 (10) 

   -/+ 670 (33) 
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Variable N (%) 

   -/- 493 (24) 

   Missing 16 (1) 

Donor/Recipient sex match 

   M-M 830 (41) 

M-F 484 (24) 

F-M 371 (18) 

F-F 342 (17) 

Country of HCT 

   USA 1994 (98) 

   Other Countries 33 (2) 

Year of transplant 

   2015 133 (7) 

   2016 173 (9) 

   2017 231 (11) 

   2018 313 (15) 

 2019 372 (18) 

   2020 370 (18) 

   2021 435 (21) 

Follow-up among survivors, Months 

   N Eval 1079 

   Median (Range) 47 (0-103) 
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