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Abstract

When multiple haploidentical donors are available for transplantation, those of younger 

generations are generally selected over those of older generations. However, it is unclear who 

is the optimal donor when selecting candidates from within a generation, such as a father vs 

mother, son vs daughter, or brother vs sister. Although traditionally, male donors are favored over 

female donors, particularly for male recipients and significant associations of individual HLA 

mis(matches) on outcomes are being recognized, the hierarchy of factors for donor selection is 

indeterminate. To assess whether HLA factors take precedence over non-HLA factors and to 

isolate the influence of specific characteristics on outcomes, we analyzed 412 patients stratified by 

donor relationship: child donor [son (n=202) vs daughter (n=96)]; parent [(father: n=28 vs mother: 

n=29)] and sibling [non-inherited maternal (NIMA, n=29) vs paternal (NIPA, n=28)-mismatched]. 

Among siblings, NIMA-mismatch was associated with a lower risk of acute graft-versus-host 

disease (aGVHD); B-leader mismatch was associated with high non-relapse mortality (NRM), 

poor progression-free survival, and a trend towards poor overall survival (OS); A-mismatch 

was associated with lower aGVHD. Among parent donors, the relationship did not impact any 
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outcome; B-leader mismatch was associated with higher NRM and a trend towards poor OS; 

A-mismatch was associated with lower NRM and improved PFS and OS. Among child donors, no 

individual HLA mismatch predicted any outcome, and daughter donors were not associated with 

any adverse outcomes in multivariate analyses. Our data suggest that certain HLA factors may be 

more significant in some cases and should be given priority than simply selecting a donor based on 

relationship/gender.
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Introduction

Recent studies in the haploidentical hematopoietic stem cell transplantation (HCT) setting 

showed a significant prognostic impact of certain HLA (mis)matches at specific loci, such 

as HLA class II mismatches and HLA B-leader mismatch on survival,1,2 while some of 

the non-HLA factors which are traditionally thought to be of significance,3 such as the 

donor gender and donor-recipient gender mismatch (female-to-male) and donor relationship 

did not affect survival.1,2 Donor age, on the other hand, is a well-recognized prognostic 

factor across studies because of which the European Society for Blood and Marrow 

Transplantation (EBMT) guidelines suggest using a younger donor over an older donor.3 

This was also corroborated in the Center for International Blood and Marrow Transplant 

Research (CIBMTR) analysis that showed a significantly higher risk of mortality with 

increasing donor age.1 Therefore, if a patient has several haploidentical donors belonging to 

different generations (parents, siblings, or children), a preference is almost always given to 

the donor from the youngest generation. Thus, practically, a donor is selected from within 

one of the siblings (brother vs sister), within one of the children (son vs daughter), or within 

parents (father vs mother) in patients for whom younger donors are not available. Only 

rarely does one have to decide whether they should choose a donor across donor generations, 

such as selection between a child donor vs a parent donor. But, when several similarly aged 

donors are available (e.g. multiple children), it is unclear which factors should be given 

precedence in donor selection.

Although recent studies suggest that HLA factors and donor age may supersede other 

non-HLA factors (donor relationship, gender, gender mismatch) for prognostication1, these 

factors are all firmly correlated with each other and with donor age. For instance, most child 

donors are expected to be younger and parent donors are expected to be older. Similarly, 

the effect of donor-recipient gender mismatch is better studied within-generations of donors 

(e.g. father vs mother donor), rather than across-generation comparisons (son vs mother 

donor), again due to the confounding effect of donor age. Including these factors together 

in analyses can be problematic due to multicollinearity, making it impracticable to isolate 

the effects of these factors. Moreover, except in cases with sibling donors, the patient 

age and the donor age in many donor-recipient pairs are inversely correlated with each 
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other– i.e. older patients (poor prognosis) usually have a younger donor (good prognosis) 

and vice-a-versa, which may nullify the statistical significance of each other in analyses. 

These issues can be partly resolved by performing analyses stratified by donor relationship/

generation, such as performing separate analyses for sibling donors (brother vs sister), 

parent donors (father vs mother), and child donors (son vs daughter), which is also more 

clinically relevant. Such a study also produces an obligatory equivalence of donor age 

among comparator groups as well as patient age, minimizing biases related to donor and 

patient age.

To complicate matters further, as an alternative to gender classification, sibling donors can 

be categorized as non-inherited maternal (NIMA) or paternal (NIPA) antigen mismatched 

based on the non-shared haplotype. A few studies using conventional graft-versus-host 

disease (GVHD) prophylaxis with a calcineurin inhibitor, mycophenolate mofetil, anti-

thymocyte globulin, and/or methotrexate showed that a NIMA-mismatched sibling donor 

was associated with improved outcomes compared to a NIPA-mismatched donor due to 

lower risk of GVHD and non-relapse mortality (NRM).4–6 This is based on the hypothesis 

that exposure to maternal antigens in utero can lead to immunologic tolerance.7 However, 

this has not been studied with post-transplant cyclophosphamide (PTCy) prophylaxis.

To address these questions, we performed a retrospective analysis with the chief goal to 

identify the characteristics of an “ideal” haploidentical donor, by comparing donors from 

within generations. Specifically, our aims were to (a) compare outcomes of son vs daughter 

donors among patients with child donors, (b) compare outcomes of father vs mother donors 

among patients with parent donors, and (c) compare outcomes of NIMA-mismatched vs 

NIPA-mismatched HCT among patients with sibling donors. All analyses were in the setting 

of T cell-replete haploidentical HCT with PTCy prophylaxis.

METHODS

We included adult patients with a hematologic malignancy who underwent first allogeneic 

HCT at the MD Anderson Cancer Center using a haploidentical donor between January 

2009 and December 2021 with any conditioning regimen and PTCy-based GVHD 

prophylaxis. We excluded pediatric patients, those with non-malignant disease, and those 

who received ex vivo T cell depleted grafts. The objectives were to compare the rates of 

acute and chronic GVHD, non-relapse mortality (NRM), relapse, progression-free survival 

(PFS), and overall survival (OS) between the groups.

Definitions

Acute GVHD (aGVHD) was staged and graded as per the consortium criteria8, and cGVHD 

was staged and graded per the 2014 NIH criteria.9 Relapse or progression was defined 

as the time to recurrence or progression of the underlying malignancy, with NRM (death 

before relapse or progression) as a competing risk. PFS was defined as the time from 

HCT to relapse/progression or death. OS was the time from HCT to death from any cause. 

High-resolution typing of HLA-A, -B, -C, -DRB1, -DRB3/4/5, -DQB1, and -DPB1 alleles 

was performed using sequence-based typing or next-generation sequencing methodologies. 

HLA-B mismatches were categorized as leader matched or mismatched as previously 
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reported.1 HLA-DPB1 mismatch was further categorized as permissive or nonpermissive 

based on the T-cell-epitope groups.10 The study was conducted per the Helsinki Declaration 

and was approved by the institutional Investigational Review Board [MDACC 2021–0106].

Statistical analysis

Descriptive analyses were performed to summarize clinical and demographic characteristics. 

Characteristics were compared across donor types using Fisher’s exact test for categorical 

variables, and Wilcoxon rank-sum test for continuous variables. The cumulative incidence 

method accounting for competing risks was used to estimate the rate of NRM and GVHD. 

Competing risks included relapse/progression for the estimation of NRM, and relapse/

progression, or death before GVHD for the estimation of GVHD. Kaplan-Meier curves 

were used to estimate PFS and OS. Predictors of outcomes were evaluated using Cox’s 

proportional hazards regression analysis for OS and PFS, and Fine and Grey competing-risk 

regression analysis for all other outcomes. Predictors that were significant in univariate 

analysis were considered in multivariate analysis. Backward elimination was used to identify 

the final multivariate model. The proportionality of the hazards assumption was tested, and 

first-degree interaction effects were evaluated between donor type and significant predictors. 

Statistical significance was determined at the 0.05 level. Statistical analyses were performed 

using primarily STATA 14 (StataCorp. 2015. Stata Statistical Software: Release 14. College 

Station, TX: StataCorp L).

RESULTS

We included 412 patients who had complete HLA information available. Of these, 298 had 

a child donor, 57 had a parent donor and 57 had a sibling donor. There was no difference 

in graft failure or the median time to neutrophil engraftment between son vs daughter (child 

donor), father vs mother (parent donor), and NIMA- vs NIPA-mismatched (sibling donor) 

[data not shown].

Child donor

Among patients with a child donor, the donor was a son in 202 patients and a daughter in 

96 patients. The median age at HCT was 58 years vs 56 years, respectively (p=0.05), and 

the median donor age was 29 years vs 27 years, respectively (p=0.1). More patients with a 

son donor had high/very-high disease risk index (DRI; 41% vs 20%, respectively; p<0.001), 

received bone marrow (BM) graft (74% vs 56%, p=0.002), and had 0–2 HLA-class II 

mismatches (27% vs 15%, respectively, p=0.03). HLA-C mismatch was less common 

in those with son donor (88%) than those with daughter donors (97%), p=0.01. Other 

characteristics were similar (Table 1). The median follow-up among survivors was 27 

months vs 24 months, respectively [Table 1].

The incidence of grade III-IV acute GVHD at day 180 was numerically higher in those 

with a daughter (12%) than those with a son donor (6%), p=0.1, and chronic GVHD at 3 

years was 21% (daughter) vs 13% (son), p=0.2. The 3-year cumulative incidence of relapse 

was 24% (daughter) vs 31% (son), p=0.3, NRM was 32% vs 33%, respectively, p=0.6, 

PFS was 43% (daughter) and 36% (son), p=0.2 and OS was 41% (daughter) vs 42% (son), 
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p=0.5 [Table 2]. The univariate analyses are shown in table S1. In multivariate analysis after 

adjusting for covariates, the rate of acute GVHD grade II-IV [Hazard ratio (HR) 1.2, 95% 

confidence interval (CI) 0.8–1.9, p=0.3], chronic GVHD (HR 1.05, 95% CI 0.5–2.3, p=0.9) 

and NRM (HR 0.9, 95% CI 0.6–1.4, p=0.7) were similar with daughter vs son donors. 

Son-to-mother was associated with a higher risk of relapse (HR 1.7, 95% CI 1.02–2.7, 

p=0.04). The analysis of PFS and OS revealed significant statistical interactions between 

donors and DRI. Son donors in patients with high/very-high DRI were associated with 

inferior PFS (HR 2.8, 95% CI 1.9–4.1, p<0.001) and OS (HR 3.3, 95% CI 2.1–5.0, p<0.001) 

[Fig 1A]. Among HLA factors, the presence of three class-II mismatches was associated 

with a higher risk of cGVHD (HR 3.3, 95% CI 1.3–8.7, p=0.01). None of the mismatches 

at individual HLA loci, including B-leader, predicted the risk of any outcome [Fig 1B, 1C]. 

Other predictors are shown in table 3.

Parent donor

Among patients with a parent donor, the donor was a father in 28 patients and a mother 

in 29 patients. The median age at HCT was 27 years vs 23 years, respectively (p=0.1), 

and the median donor age was 52 years vs 50 years, respectively (p=0.9). There were no 

significant differences in the baseline characteristics of the groups including conditioning 

intensity, graft source, HCT-CI, DRI, and HLA mismatches (Table 1). More donor/recipient 

pairs were cytomegalovirus seropositive in mother donor group (79%) than those with father 

donors (50%), p=0.04. The median follow-up was shorter in patients with father donors (28 

months) than those with mother donors (54 months) [Table 1].

The incidence of grade III-IV acute GVHD at day 180 was numerically higher in those 

with a mother (31%) than those with a father donor (11%), p=0.1, and chronic GVHD at 

3 years was 31% (mother) vs 15% (son), p=0.2. The cumulative incidence of relapse was 

21% (mother) vs 32% (father), p=0.3, NRM was 35% vs 26%, respectively, p=0.5, PFS was 

39% (mother) and 36% (father), p=0.9 and OS was 53% (mother) vs 41% (father) [Table 2]. 

The univariate analyses are shown in table S2. In multivariate analysis, donor relationship 

(mother vs father) was not found to be a significant predictor of either acute or chronic 

GVHD, NRM, relapse, PFS, or OS [Fig 2A]. Among HLA factors, B-leader mismatch was 

associated with a significantly higher risk of NRM (HR 2.7, 95% CI 1.03–7.02, p=0.04) [Fig 

2B] and a trend towards inferior OS (HR 2.2, 95% CI 0.9–4.9, p=0.06) [Fig 2C]; HLA-A 

mismatch was associated with a lower risk of NRM (HR 0.3, 95% CI 0.1–0.8, p=0.02) 

and superior PFS (HR 0.2, 95% CI 0.1–0.4, p<0.001) and OS (HR 0.1, 95% CI 0.05–0.4, 

p<0.001). Other predictors are shown in table 4.

Sibling donor

Among patients with a sibling donor, 29 patients had a NIMA-mismatched and 28 

patients had a NIPA-mismatched donor. The median age at HCT was 31 years vs 

37 years, respectively (p=0.1), and the median donor age was 32 years vs 41 years, 

respectively (p=0.1). A significantly higher proportion of patients in the NIMA-mismatched 

group had female-to-male gender mismatch (55%) than in the NIPA-mismatched (21%) 

group, p=0.005. There were no other significant differences between the groups regarding 

conditioning intensity, graft source, HCT-CI, DRI, or HLA mismatches (Table 1). However, 
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the median follow-up was considerably longer in patients with NIMA-mismatched donors 

(38 months) than in those with NIPA-mismatched donors (13 months) [Table 1].

The incidence of grade II-IV acute GVHD at day 180 was significantly lower in those with a 

NIMA-mismatched donor (31%) than those with a NIPA-mismatched donor (58%), p=0.04, 

with no differences in grade III-IV aGVHD (10% vs 11%, respectively, p=0.9), chronic 

GVHD (11% vs 13%, respectively, p=0.9), NRM (28% vs 33%, respectively, p=0.9), relapse 

(21% vs 11%, respectively, p=0.4), PFS (48% vs 56%, respectively, p=0.4) and OS (54% vs 

55%, respectively, p=0.8) at 3 years [Table 2]. The univariate analyses are shown in table 

S3. In multivariate analysis, a NIMA-mismatched donor was associated with a significantly 

lower risk of grade II-IV aGVHD (HR 0.1, 95% CI 0.02–0.6, p=0.001) [Fig 3A] without 

differences in other outcomes. Among HLA factors, HLA-A mismatch was associated with 

a lower risk of grade II-IV aGVHD (HR 0.2, 95% CI 0.1–0.6, p=0.005), and HLA-B leader 

mismatch was associated with a higher NRM (HR 3.8, 95% CI 1.04–13, p=0.04) [Fig 3B] 

and worse PFS (HR 2.7, 95% CI 1.1–6.7, p=0.03) and OS (HR 2.4, 95% CI 0.9–6.3, p=0.06) 

[Fig 3C]. Other predictors are shown in table 5.

Discussion

In this study, we sought to address whether HLA factors or non-HLA factors are more 

critical (defined as a variable that would affect survival) in the hierarchy of donor selection 

for haploidentical HCT when several similarly aged donors are available. To assess this, 

we performed separate analyses categorizing donors by generations (children, parents, 

and siblings), as it may be otherwise difficult to differentiate the impact of individual 

non-HLA factors (donor relationship, donor age, and gender/gender-mismatch) given the 

high correlation of these factors to each other.

Our analysis revealed several key findings. First, it is interesting to note that the effect of 

HLA factors was not consistent across all groups. For instance, HLA B-leader mismatch 

was associated with a significantly high NRM and a trend towards poor OS in patients with 

sibling or parent donors, but it did not impact any outcome in patients with a child donor. 

As HLA B-leader sequences affect the expression of HLA-E, which influences NKG2A- 

and NKG2C-mediated immune responses,11 different effects of HLA B-leader noted across 

donor groups could be related to possible underlying diversities in natural killer (NK) cell 

receptors, their ligands or other factors. Next, previous studies showed that non-permissive 

DP-mismatch was associated with improved OS1,2 and HLA-DR mismatch was associated 

with lower relapse1 or improved OS.2 In contrast, we did not find similar associations in our 

study when donors are categorized by generations. Other reasons for disparities in the results 

of our study and the CIBMTR study1 could be related to different study populations. For 

example, the CIBMTR study1 included both adult and pediatric patients with AML, MDS or 

ALL, while our study included other malignancies also but was restricted to adults only.

Further, in contrast to the previous studies we noted a distinctive effect of HLA-A mismatch 

on outcomes. Having an HLA-A donor-recipient mismatch was associated with a lower risk 

of aGVHD in the sibling donor group, and lower risk of NRM and better PFS and OS in 

the parent donor group. The immune modulatory effect of HLA-A in several autoimmune 
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diseases is well recognized.12,13 Some HLA-A alleles (e.g., HLA-A*01, HLA-A*11 and 

HLA-A*31) are protective while others (e.g. HLA-A*24) predispose to type 1 diabetes.12 

Similarly, HLA-A*0201 has a protective effect while A*0301 increases the risk of multiple 

sclerosis.13 This is hypothesized to be related to the up/down-regulation of immune response 

by T-cell clones restricted to specific HLA A-alleles.13 Also, T cells restricted by certain 

HLA-A alleles (e.g. HLA-A3) have reduced proliferative capacity than HLA-B alleles (e.g. 

HLA-B27/-B57),14 and certain HLA A-alleles (e.g. HLA-A02) recognizing viral epitopes 

are much more susceptible to regulatory T cell (Treg)-mediated suppression than HLA-

B*27–restricted T cells.15 Lastly, the beneficial effect of HLA-A mismatch on GVHD is not 

an entirely new finding in our study. This was also observed in a study that showed that 

HLA-A mismatched transplants where the HLA-A–mismatched antigens were for the donor 

NIMA involved the least GVHD.5 Similarly, studies in the renal transplantation setting 

showed that the graft survival rates were significantly better for NIMA HLA-A mismatched 

transplants.16 Then, why some HCT studies show this apparent protective effect of HLA-A 

mismatch while others do not, remains unclear. It is conceivable that it may be related to 

underlying differences in HLA-A alleles and supertypes of the donor-recipient pairs in our 

study versus others.17,18 Studies categorizing HLA-A as supertype matched vs mismatched 

may provide further answers.

Next, our analyses challenge the traditional conviction where donor selection is prioritized 

on non-HLA factors such as gender/gender mismatch. Our study indicates that these factors 

may not be as critical as thought previously (no survival prognostic significance) once the 

HLA factors are accounted for. Nevertheless, the significance of donor gender and gender 

mismatch cannot be ignored from these analyses, and these factors may help in donor 

selection if the HLA factors are similar across donors. Lastly, similar to previous studies 

using conventional GVHD prophylaxis,4–6 our study with PTCy prophylaxis also noted a 

lower risk of aGVHD with NIMA-mismatched sibling donors but without any effect on 

other outcomes.

We recognize the limitations of our study. Although the sample size in our study is 

reasonably large for patients with a child donor (n=298), it was limited for those with sibling 

donors (n=57 with available NIMA/NIPA information) and those with parent donors (n=57). 

Next, by virtue of the study design, the significance of donor age cannot be addressed from 

our analyses. This has been performed in multiple studies previously1,3 that showed better 

survival with younger donors, and is reflected in the current national practice where children 

account for most of the donors and only about 10% of donors are parents.1 Similarly, 

because of the study design, the question of selecting a brother vs a sister haploidentical 

donor cannot be addressed in this study. Also, the information about anti-HLA-antibodies 

was not included as our center generally avoids donors against which recipients carry 

significant antibodies. Lastly, data on other variables were lacking, such as the information 

on donor parity and killer Ig-like receptors (KIRs) which may be of added significance.
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Conclusion

Child donor:

Our analysis does not support the traditional notion of prioritizing a son over a daughter as 

a haploidentical donor. There was no difference in the risk of acute or chronic GVHD, or 

NRM between son vs daughter donors. None of the individual HLA mismatches, including 

HLA B-leader mismatch, which is noted to be of significance in other donor relationships, 

was a predictor of any outcome in patients with a child donor.

Parent donor:

Acknowledging the limitations of sample size, our data suggest that HLA factors, such as 

B-leader match and HLA-A mismatch should be prioritized over donor relationship (mother 

vs father) as the latter did not impact any outcome after HCT, while the HLA factors did 

(lower NRM with B-leader match, and lower aGVHD and improved PFS and OS with 

HLA-A mismatch).

Sibling donor:

Within the constraints of a small sample, our data suggest that HLA factors should be 

prioritized for donor selection, especially B-leader match (lower NRM, better PFS, and OS) 

and HLA-A mismatch (lower aGVHD). Among patients with multiple siblings with similar 

HLA factors, a NIMA-mismatched donor could be considered.
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Funding source:

The research was partially funded by the University of Texas MD Anderson Cancer Center Core Grant P30 
CA016672 and the MD Anderson Cancer Center Research Fund (to K.C.)

References

1. Fuchs EJ, McCurdy SR, Solomon SR, et al. HLA informs risk predictions after haploidentical stem 
cell transplantation with posttransplantation cyclophosphamide. Blood. 2022;139(10):1452–1468. 
[PubMed: 34724567] 

2. Solomon SR, Aubrey MT, Zhang X, et al. Class II HLA mismatch improves outcomes following 
haploidentical transplantation with posttransplant cyclophosphamide. Blood Adv. 2020;4(20):5311–
5321. [PubMed: 33108457] 

3. Ciurea SO, Al Malki MM, Kongtim P, et al. The European Society for Blood and Marrow 
Transplantation (EBMT) consensus recommendations for donor selection in haploidentical 
hematopoietic cell transplantation. Bone Marrow Transplant. 2020;55(1):12–24.

4. Wang Y, Chang YJ, Xu LP, et al. Who is the best donor for a related HLA haplotype-mismatched 
transplant? Blood. 2014;124(6):843–850. [PubMed: 24916508] 

5. van Rood JJ, Loberiza FR Jr., Zhang MJ, et al. Effect of tolerance to noninherited maternal antigens 
on the occurrence of graft-versus-host disease after bone marrow transplantation from a parent or an 
HLA-haploidentical sibling. Blood. 2002;99(5):1572–1577. [PubMed: 11861270] 

6. Tang FF, Zhao XY, Huo MR, et al. Comparison of the clinical outcomes between NIMA-
mismatched and NIPA-mismatched haploidentical hematopoietic stem cell transplantation for 

Mehta et al. Page 8

Transplant Cell Ther. Author manuscript; available in PMC 2024 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



patients with hematological malignancies. Bone Marrow Transplant. 2021;56(11):2723–2731. 
[PubMed: 34239051] 

7. van Rood JJ, Zhang L, van Leeuwen A, Claas FH. Neonatal tolerance revisited. Immunology letters. 
1989;21(1):51–54. [PubMed: 2656515] 

8. Harris AC, Young R, Devine S, et al. International, Multicenter Standardization of Acute Graft-
versus-Host Disease Clinical Data Collection: A Report from the Mount Sinai Acute GVHD 
International Consortium. Biol Blood Marrow Transplant. 2016;22(1):4–10. [PubMed: 26386318] 

9. Jagasia MH, Greinix HT, Arora M, et al. National Institutes of Health Consensus Development 
Project on Criteria for Clinical Trials in Chronic Graft-versus-Host Disease: I. The 2014 Diagnosis 
and Staging Working Group report. Biol Blood Marrow Transplant. 2015;21(3):389–401 e381.

10. Crivello P, Zito L, Sizzano F, et al. The impact of amino acid variability on alloreactivity defines 
a functional distance predictive of permissive HLA-DPB1 mismatches in hematopoietic stem cell 
transplantation. Biol Blood Marrow Transplant. 2015;21(2):233–241. [PubMed: 25445022] 

11. Braud V, Jones EY, McMichael A. The human major histocompatibility complex class Ib molecule 
HLA-E binds signal sequence-derived peptides with primary anchor residues at positions 2 and 9. 
European journal of immunology. 1997;27(5):1164–1169. [PubMed: 9174606] 

12. Nejentsev S, Howson JM, Walker NM, et al. Localization of type 1 diabetes susceptibility to the 
MHC class I genes HLA-B and HLA-A. Nature. 2007;450(7171):887–892. [PubMed: 18004301] 

13. Fogdell-Hahn A, Ligers A, Gronning M, Hillert J, Olerup O. Multiple sclerosis: a modifying 
influence of HLA class I genes in an HLA class II associated autoimmune disease. Tissue 
Antigens. 2000;55(2):140–148. [PubMed: 10746785] 

14. Horton H, Frank I, Baydo R, et al. Preservation of T cell proliferation restricted by protective HLA 
alleles is critical for immune control of HIV-1 infection. J Immunol. 2006;177(10):7406–7415. 
[PubMed: 17082660] 

15. Elahi S, Dinges WL, Lejarcegui N, et al. Protective HIV-specific CD8+ T cells evade Treg cell 
suppression. Nat Med. 2011;17(8):989–995. [PubMed: 21765403] 

16. Smits JM, Claas FH, van Houwelingen HC, Persijn GG. Do noninherited maternal antigens 
(NIMA) enhance renal graft survival? Transpl Int. 1998;11(2):82–88. [PubMed: 9561673] 

17. Lazaryan A, Wang T, Spellman SR, et al. Human leukocyte antigen supertype matching after 
myeloablative hematopoietic cell transplantation with 7/8 matched unrelated donor allografts: a 
report from the Center for International Blood and Marrow Transplant Research. Haematologica. 
2016;101(10):1267–1274. [PubMed: 27247320] 

18. Sidney J, Peters B, Frahm N, Brander C, Sette A. HLA class I supertypes: a revised and updated 
classification. BMC Immunol. 2008;9:1. [PubMed: 18211710] 

Mehta et al. Page 9

Transplant Cell Ther. Author manuscript; available in PMC 2024 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Key Points:

1. B-leader mismatch was associated with significantly higher NRM and a trend 

towards poor OS in parent and sibling haploidentical donor groups.

2. HLA A-mismatch was associated with a lower risk of aGVHD (haploidentical 

sibling) and lower NRM and better PFS and OS (parent donors).

3. Among non-HLA donor factors, female donors did not have adverse effect on 

any outcome.
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Figure 1: 
(A) Overall survival in daughter vs son donors among patients with high/very-high 

DRI, (B) non-relapse mortality in HLA B-leader matched vs B-leader mismatched child 

haploidentical donor, and (C) OS in in HLA B-leader matched vs B-leader mismatched child 

haploidentical donor.
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Figure 2: 
(A) Overall survival in mother vs father donors, (B) non-relapse mortality in HLA B-leader 

matched vs B-leader mismatched parent haploidentical donor, and (C) OS in in HLA B-

leader matched vs B-leader mismatched parent haploidentical donor.
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Figure 3: 
(A) Grade II-IV acute GVHD in NIMA-mismatched vs NIPA-mismatched sibling donor, 

(B) non-relapse mortality in HLA B-leader matched vs B-leader mismatched sibling 

haploidentical donor, and (C) OS in in HLA B-leader matched vs B-leader mismatched 

sibling haploidentical donor.
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