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   Allogeneic hema to poi etic cell trans plan ta tion (alloHCT) often rep re sents the only cura tive treat ment for var i ous malig-
nant and non ma lig nant dis or ders. Initially, the only suit able donors were con sid ered human leu ko cyte anti gen (HLA) –
 matched or par tially matched rel a tives. The founding of inter na tional unre lated donor and umbil i cal cord blood reg is tries 
expanded unre lated donor options and access for patients. In the absence of a matched sib ling donor (MSD) with 13 %  to 
51 %  avail abil ity, the cur rent con sen sus rec om mends use of a matched unre lated donor (MUD) at HLA - A, B, C, and DRB1 
with con sid er ation of matching at HLA - DPB1 and  - DQB1. MUD donor avail abil ity (donor will ing and avail  able to donate) 
ranges from 29 %  to 78 %  with Afri can Amer i can patients on the lower end and white non - His panic patients with the 
highest like li hood of a match. Recent stud ies com par ing donor to no - donor treat ment options in malig nant dis ease con-
sis tently point to sub stan tially bet ter out comes fol low ing alloHCT. In the absence of an MSD or MUD, alter na tive donor 
choices turn to haploidentical related (Haplo), mismatched unre lated donor (MMUD), and umbil i cal cord blood (UCB). 
Novel strat e gies for alloHCT, includ ing the use of posttransplant cyclo phos pha mide - based graft vs host dis ease pro phy-
laxis, have expanded the safety and effec tive ness of trans plant pro ce dures across HLA bar ri ers using Haplo and MMUD. 
The less restric tive matching require ments for UCB trans plant are well documented and allow for trans plant across mul-
ti ply mismatched HLA alleles. When all  donor options are con sid ered, nearly all  patients have an avail  able donor. Here 
we dis cuss the like li hood of donor avail abil ity, com plete HLA match by avail  able donor type, and cur rent con tro ver sies 
warranting future research.  

   LEARNING OBJECTIVES 
    •  Describe the degree of HLA matching and asso ci a tion of matching / mismatching on out comes for avail  able 

allo ge neic donor options 
   •  Understand the like li hood of avail abil ity and hier ar chy of donor type selec tion for allo ge neic hema to poi etic cell 

trans plan ta tion  

  CLINICAL CASE 
  A 60 - year - old His panic man pres ents with de novo acute 
mye loid leu ke mia (M2;inv 3 / t(3;3)). Induction and con-
sol i da tion ther apy achieved complete remission with no 
mea sur able resid ual dis ease based on next - gen er a tion 
sequenc ing. Family stud ies iden ti f ed 1 sib ling as a full 
human leu ko cyte anti gen (HLA) match. However, they 
have a his tory of malig nant mel a noma and were deemed 
inel i gi ble to donate. One addi tional (65 - year - old) sib ling 
is haploidentical to the patient and is will ing and eli gi-
ble to donate. An unre lated donor search identif es mul ti-
ple young ( < 30 years old) well - matched (8 / 8 - con sid er ing 
HLA - A, B, C, and DRB1) and sin gle mismatched (7 / 8) unre-
lated donors and mul ti ple cord blood units avail  able.  

 Introduction 
 Allogeneic hema to poi etic cell trans plan ta tion (alloHCT) 
often rep re sents the only cura tive treat ment for var i ous 
malig nant and non ma lig nant dis or ders. Over the approx i-
ma tely 50 years since the f rst alloHCTs were attempted and 
dem on strated engraft ment and cura tive poten tial, the def  -
ni tion of opti mal matching has con tin ued to evolve. Initially, 
the only suit able donors were con sid ered HLA matched or 
par tially matched rel a tives. The founding of the National Mar-
row Donor Program (NMDP), Anthony Nolan Registry, and 
other inter na tional donor reg is tries expanded the poten tial 
to iden tify suit able donors out side of the patient ’ s imme di-
ate fam ily. Unrelated donor reg is tries have grown to include 
over 40 mil lion vol un teer donors and cord blood reg is tries 
to over 800 000 banked umbil i cal cord blood units world-
wide (World Marrow Donor Association stats). HLA test ing 
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tech nol o gies and matching strat e gies have evolved sig nif  cantly 
as well, mak ing the char ac ter iza tion of match between unre lated 
indi vid u als more rou tine.1 The advent of DNA-based typ ing tech-
nol o gies and enhanced data bases of well-char ac ter ized HLA allele 
sequences have increased the pre ci sion and accu racy of typ ing, 
lead ing to improved matching (Table 1). Yet, the ques tion remains, 
what is the opti mal match? The answer is not straight for ward, 
as the opti mal HLA match for a given patient will vary based on 
the donor options avail  able at the time of need and clin i cal fac-
tors (eg, tim ing of trans plant, patient size/weight, and prior HLA  
sen si ti za tion).

HLA typ ing for search and match deter mi na tion
To facil i tate HLA match assess ment, patients and poten tial 
donors (related and unre lated) should be high-res o lu tion HLA 
typed using DNA-based meth ods for HLA-A, B, C, DRB1, and 
DPB1.2 Extended typ ing can include HLA-DRB3/4/5, DQB1, DQA1, 
and DPA1, espe cially in the case of highly sen si tized patients to 
avoid mis matches that may be a tar get of anti-HLA antibodies 
(eg, donor-spe cifc antibodies) to min i mize the risk of graft fail-
ure.3 Traditional DNA-based tech niques for HLA typ ing focused 
on the anti gen rec og ni tion domain (ARD).2 Technological 
advances now make the rou tine sequenc ing of the entire HLA 
gene fea si ble. A recent study found that mismatching out side 
of the ARD was asso ci ated with increased risk of acute graft-
vs-host dis ease (GVHD) grades II to IV but with no increased 
risk of trans plant-related mor tal ity or decreased over all sur vival 
(OS),4 suggesting that matching for alle lic var i a tion out side the 
ARD has lim ited impact in the matched unre lated donor (MUD)  
set ting.

HLA typ ing should be ver i fed via con fr ma tory test ing prior 
to fnal iz ing donor selec tion for alloHCT through an Amer i can 
Society of Histocompatibility and Immunogenetics or Euro pean 
Federation for Immunogenetics accredited lab o ra tory, pref er-
a bly with guid ance from an accredited his to com pat i bil ity and 
immu no ge net ics lab o ra tory direc tor to assist the clin i cal team 
with inter pre ta tion of the typ ing results and match assess ment 
between the pro spec tive donor(s) and patient.

What are the avail  able donor options and like li hood 
of avail abil ity?
The con ven tional opti mal donor choice is an HLA-matched fam-
ily mem ber, most often a matched sib ling. However, the rate of 
matched sib ling donor (MSD) avail abil ity can vary sub stan tially 
based on eth nic ity and age of the patient with rates rang ing 
from 13% to 51%.5 For those patients with out a matched sib ling, 
the frst-choice alter na tive donor option is an MUD. This rec om-
men da tion is supported by the fnd ings of the annual Center for 
International Blood and Marrow Transplant Research (CIBMTR) 
Center Specifc Analysis. The 2021 report included >25 000 unre-
lated and related alloHCTs performed between 2017 and 2019 
in the United States with fol low-up through 1 year after alloHCT. 
A com par i son of alter na tive donor types can be assessed using 
the odds ratio of OS at 1 year com pared with MSD as the base line 
with an odds ratio (OR) for MUD of 0.87 (95% con f dence inter-
val [CI], 0.78-0.97, P = .010), haploidentical related (Haplo) OR of 
0.76 (0.68-0.84, P < .001), mismatched unre lated donor (MMUD) 
(7/8) OR of 0.69 (0.59-0.81, P < .001), and umbil i cal cord blood 
(UCB) (mul ti ple UCB ≥4/6) OR of 0.50 (0.39-0.64, P < .001) (see 
the visual abstract). This very large, con tem po rary, mul ti cen ter 
anal y sis of real-world data clearly dem on strates the hier ar chy for 
donor selec tion pri or i tiz ing matched sib lings, MUDs, and then 
mismatched graft sources.

Despite the large inter na tional pool of >40 mil lion vol un teer 
unre lated donors, MUD avail abil ity varies and is most sub stan-
tially affected by the eth nic back ground of the patient. MUD 
donor avail abil ity (donor will ing and avail  able to donate) ranges 
from 29% to 78%, with Afri can Amer i can patients on the lower 
end and white non-His panic patients with the highest like li hood 
of a match (NMDP inter nal anal y sis). In the absence of an MUD, 
alter na tive donor choices turn to Haplo, MMUD, and UCB. Novel 
strat e gies for alloHCT, includ ing the use of posttransplant cyclo-
phos pha mide-based graft-vs-host dis ease pro phy laxis, have 
expanded the safety and effec tive ness of trans plant pro ce dures 
across HLA bar ri ers using Haplo6 and MMUD.7,8 The less restric tive 
matching require ments for UCB trans plant are well documented 
and allow for trans plant across mul ti ply mismatched HLA alleles.9 

Table 1. HLA typ ing tech niques and resulting res o lu tion

Methodology Approach Interpretation Resolution Application Results

Serology Cellular assay based on 
com ple ment fx a tion by 
HLA-spe cifc antibodies

Cell death—yes/no Low Family screen ing
Null allele  
con fr ma tion

A2, A24

Sequence-spe cifc 
prim ers (PCR-SSP)

HLA sequence-spe cifc 
PCR prim ers

Amplifcation—yes/no Low to high, 
depen dent on 
DNA sequence 
cov er age

Family screen ing
Verifcation typ ing

Low—A*02:XX, A*24:XX or 
A*02AB, A*24:BC
High—A*0201g, A*24:02g

Sequence-spe cifc 
oli go nu cle o tide 
probes (PCR-SSOP)

HLA sequence-spe cifc 
oli go nu cle o tide probes 
that bind to poly mor phic 
sequences of ampli fed 
DNA

Probe bind ing—yes/no Low to high 
depending on 
DNA sequence 
cov er age

Family screen ing
Verifcation typ ing

Low—A*02:XX, A*24:XX or 
A*02AB, A*24:BC
High—A*02:01G, A*24:02G

Sanger sequence-
based typ ing (SBT)

HLA amplicon sequenc ing 
using base ter mi na tion

Base pair reads and 
con sen sus align ment

High to allele level 
depending on 
cov er age

All High—A*02:01G, A*24:02G
Allele—A*02:01:01:03, 
A*24:02:01:01

Next-gen er a tion 
sequenc ing (NGS)

Multiple plat forms, based 
on mas sive par al lel 
sequenc ing reac tions

Base pair call ing and 
con sen sus align ment

High to allele-level 
depending on 
cov er age

All High—A*02:01G, A*24:02G
Allele—A*02:01:01:03, 
A*24:02:01:01

D
ow

nloaded from
 http://ash.silverchair.com

/hem
atology/article-pdf/2022/1/83/2023039/83spellm

an.pdf by guest on 19 April 2024



HLA and donor selec tion | 85

When all  donor options are con sid ered, there is a high like li hood 
that all  patients will have an avail  able donor.10

How should alter na tive donor options be pri or i tized? Varying 
reports sug gest sit u a tions where 1 donor type may be pre ferred 
over oth ers (eg, Haplo vs dou ble UCB in adult patients receiv-
ing alloHCT for lym phoma or acute leu ke mia based on BMT CTN 
1101,11 youn ger alter na tive donors in the con text of older MSD, 
MMUD vs Haplo), but much con tro versy remains. The BMT CTN 
1702 pro to col, “Clinical Transplant-Related Long-Term Outcomes 
of Alternative Donor Allogeneic Transplantation (CTRL-ALT-D)” 
(NCT03904134), is inves ti gat ing the out comes of alloHCT fol-
low ing bio log i cal assign ment to an MUD or alter na tive donor 
(Haplo, UCB, or MMUD) based on like li hood of MUD avail abil ity. 
This trial reflects cur rent con sen sus that an MUD, if avail  able in 
a timely man ner, is the pre ferred alter na tive to an MSD and will 
shed fur ther light on alter na tive donor choice and out comes. 
This includes an eval u a tion of the urgency of need and poten tial 
to obtain var i ous donor types.

Matched sib ling donors
As noted above, an MSD is the bench mark against which all  alter-
na tive donor options are eval u ated. Donor choice is gen er ally lim-
ited in the MSD set ting and with donor age tightly cor re lated to 
patient age. Given that mul ti ple stud ies sug gest that lower donor 
age is asso ci ated with bet ter OS in both the matched unre lated 
and haploidentical alloHCT set ting,12-14 ques tions have been raised 
about whether an older sib ling donor is still the best option when 
mul ti ple donor choices are avail  able. A CIBMTR study of older 
MSD (≥50 years old) vs youn ger MUD (<50 years old) alloHCT for 
lym phoma and leu ke mia reported supe rior out comes in MSD.15 
A recent anal y sis com par ing older MSD (≥50 years old) to youn-
ger MUD (≤35 years old) alloHCT for myelodysplastic syn dromes 
found that MUD was asso ci ated with lower relapse and improved 
dis ease-free sur vival (DFS), suggesting that in cer tain cir cum-
stances (eg, high risk of relapse), MUD may be advan ta geous.16 
In addi tion, avail abil ity of youn ger Haplo or MMUD may war rant 
inves ti ga tion as an alter na tive to an older matched sib ling as out-
comes for all  donor types con tinue to improve.

One poten tial con cern in older donors is the higher rates of 
clonal hema to poi e sis of indeterminant poten tial (CHIP) asso ci-

ated with increas ing age.17 Prior stud ies dif fer on the fnd ings 
regard ing risk/ben e ft of CHIP in the alloHCT set ting. Frick et al18 
reported increased risk of chronic GVHD fol low ing alloHCT with 
a related donor har bor ing CHIP, while Gib son et al19 reported 
poten tial ben e fts of DNMT3A var i ants in faster engraft ment and 
bet ter dis ease con trol. While these data raise poten tial con cerns 
about the suit abil ity of older donors for opti mal trans plant out-
comes, there are scarce data to sup port pri or i tiz ing alter na tive 
donors over an avail  able MSD at pres ent.

HLA matching in MUD
These data were reviewed and sum ma rized in the NMDP/ 
CIBMTR donor selec tion guide lines published in Blood in 2019 
and pro vided rec om men da tions for opti mal MUD matching in 
the con text of con ven tional calcineurin inhib i tor-based GVHD 
pro phy laxis.20 The opti mal level of match in the MUD set ting 
was established in the sem i nal pub li ca tion by Lee et  al.21 This 
piv otal study dem on strated that matching for HLA-A, B, C, 
and DRB1 was asso ci ated with supe rior OS and lower rates of 
acute GVHD21 (Figure 1). This level of match is often referred to 
as 8/8 matching. HLA-DQB1 match was not asso ci ated with any  
out comes as an iso lated mis match and did not con fer any addi-
tional risk when paired with HLA-A, B, C, or DRB1. Inclusion of 
DQB1 in matching is often referred to as 10/10 matching. Most 
(>95%) cases matched at 8/8 will also be matched at 10/10, so 
gen er ally bring along a match at HLA-DQB1. These fnd ings were 
rep li cated in sub se quent ana ly ses in a more con tem po rary pop-
u la tion,22 as well as by graft type,23 non ma lig nant dis ease,24 and 
inter na tional cohorts.25

HLA-DPB1 mismatching in the con text of an 8/8 or a 10/10 
match is asso ci ated with increased risk of nonrelapse mor tal-
ity driven by higher GVHD and lower risk of relapse with no 
asso ci a tion with OS.21,22 A model pioneered by Fleischhauer  
et al26 based on the immu no ge nic ity of HLA-DPB1 in the con text 
of 3 T-cell epi tope (TCE) groups pro vi des a meth od ol ogy for 
miti gat ing the risks asso ci ated with HLA-DPB1 mismatching. In 
mul ti ple ana ly ses, the selec tion of HLA-DPB1 TCE per mis sive 
mis matches was asso ci ated with improved OS and reduced 
risk of GVHD, fur ther adding to the strat egy for selecting an 
opti mal 8/8 MUD.22,26,27 In addi tion, a recent anal y sis found that 

Figure 1. Survival of patients with early-stage disease depending on degree of HLA matching (8/8, 7/8, and 6/8) for HLA-A, B, C, 
and DRB1. (Figure courtesy of Lee et al.21)

D
ow

nloaded from
 http://ash.silverchair.com

/hem
atology/article-pdf/2022/1/83/2023039/83spellm

an.pdf by guest on 19 April 2024



86 | Hematology 2022 | ASH Education Program

the TCE3 group could be fur ther cat e go rized into core and 
noncore alleles to reduce the risk of GVHD and transplant- 
related mortality com pared with non per mis sive mis matches.28 
The poten tial to fnd an MUD with an HLA-DPB1 allele match 
may be lim ited, but the poten tial to iden tify a per mis sive mis-
match is highly likely and imput able to sup port iden ti f ca tion 
of donors with miss ing DPB1 typ ing29,30 (Table 2).

The 1 non-HLA donor char ac ter is tic that con sis tently asso ci-
ates with improved sur vival after alloHCT is youn ger donor age 
and is pri or i tized above extended matching at HLA-DPB1 and 
other loci in the cur rent donor selec tion guide lines.12,13,20 Inter-
national donor reg is tries now pri or i tize recruit ment of youn ger 
donors (≤40 years old), and NMDP has established donor age 
as a met ric of prod uct qual ity empha siz ing the use of donors  
≤35 years old.

Further stud ies are required to val i date the effects of 
extended HLA matching and youn ger donor age in MUD in the 
con text of novel GVHD pro phy laxis strat e gies, such as posttrans-
plant cyclo phos pha mide (ptCy), abatacept, and advanced graft 
engi neer ing.

HLA matching in mismatched graft sources
Related haploidentical donors
The selec tion and pri or i ti za tion of Haplo donors is lim ited by 
fam ily size. The Euro pean Blood and Marrow Transplantation 
group recently published con sen sus rec om men da tions for 
donor selec tion in Haplo alloHCT focused mainly on non-HLA 
donor char ac ter is tics.31 Novel HLA match and mis match asso-
ci a tions with Haplo alloHCT out comes were published after 
these rec om men da tions. Sol o mon et al. reported an asso ci a tion 
between mismatching at HLA class II loci and decreased relapse 
and improved OS in a sin gle-cen ter study of T-replete Haplo 
alloHCT using ptCy.32 A recent large mul ti cen ter study reported 
HLA locus-spe cifc asso ci a tions with var i ous out comes and 
pro posed a model for Haplo donor selec tion to opti mize DFS.  

The study eval u ated over all degree of high-res o lu tion matching, 
impact of indi vid ual loci, HLA-DPB1 TCE matching, and matching 
for the con served exon 1 leader sequence of HLA-B (B leader) 
pre vi ously found to asso ci ate with acute GVHD in the MMUD set-
ting.33 The model rec om mends pri or i tiz ing HLA-B leader match, 
HLA-DPB1 TCE non per mis sive mis match (oppo site of MUD), DRB1 
mis match, and DQB1 match for opti mal DFS and was cod i fed in 
an online tool (Table 3).34

Mismatched unre lated donors
Recommendations for the pri or i ti za tion of HLA match and 
mis match in MMUD are pre dom i nately based on past expe ri-
ence in the set ting of calcineurin inhib i tor–based GVHD pro-
phy laxis strat e gies.20 While mul ti ple stud ies inves ti gated the 
poten tial to apply algo rithms that pri or i tize mis matches based 
on struc tural sim i lar ity or pep tide bind ing affn ity, most have 
failed val i da tion in large mul ti cen ter stud ies.35 Fernandez- 
Viña et al36 described a per mis sive mis match at HLA-C where 
the alleles (C*03:03 and C*03:04) only dif fer out side the anti-
gen rec og ni tion domain, but the exten sion of these fnd ings to 
other mis matches is lim ited. Hurley et al37 reported that mis-
matches at HLA-A, B, C, and DRB1 lim ited to the host-vs-graft 
direc tion were well tol er ated and sim i lar to a full match but 
only appli ca ble in the set ting of mismatching at a homo zy gous 
locus in the patient. HLA-B leader matches asso ci ated with 
lower risk of acute GVHD.33 Prioritizing HLA-DPB1 TCE per mis-
sive mis matches and min i miz ing over all level of mis match at 
extended HLA class II loci can also con trib ute to bet ter out-
comes, includ ing OS in the MMUD set ting26,38 (Table 4).

The recently described asso ci a tions between HLA match 
and mis match in the mul ti ply mismatched Haplo ptCy set ting 
war rant inves ti ga tion in MMUD.34 The expanded donor pool in 
the MMUD set ting can sup port addi tional selec tion cri te ria (eg, 
donor-spe cifc anti-HLA antibodies in highly sen si tized patients 
and poten tial to pri or i tize favor able match/mis matches).

Table 2. HLA matching in matched unre lated donor allo ge neic hema to poi etic cell trans plan ta tion

Reference Consensus guide lines

Dehn et al20 (2019) 1. 8/8 match at ARD level for HLA-A, B, C, DRB1
2. Younger donor age
3. Match or per mis sive HLA-DPB1 TCE
4. Minimize mis matches at HLA-DRB3/4/5 and DQB1
5. Avoid DSA tar gets includ ing DQA1 and DPA1

New research published, since release of guide lines

Reference Population Study type Comparison Key find ings

Mayor et al4 (2021), 
ultra-high res o lu tion

N = 5140 10/10 MUD, frst 
alloHCT for ALL, AML, or 
MDS. Myeloablative or RIC

Observational—mul ti cen ter 12/12 Ultra-high res o lu tion 
vs ≤11/12

UHR matching asso ci ated 
with lower risk of acute 
GVHD II-IV, no asso ci a tions 
with sur vival out comes

Arrieta-Bolaños et al28 
(2022), TCE core

N = 5140 10/10 MUD, frst 
alloHCT for ALL, AML, or 
MDS. Myeloablative or RIC

Observational—mul ti cen ter 10/10 MUD HLA-DPB1 
per mis sive core alleles vs 
noncore alleles vs  
non per mis sive

10/10 MUD HLA-DPB1 TCE3 
per mis sive core asso ci-
ated with reduced risk of 
acute GVHD II-IV and TRM 
com pared to non per mis sive 
mis matches

ALL, acute lym pho blas tic leu ke mia; AML, acute mye loid leu ke mia; DSA, donor-spe cifc anti-HLA antibodies; MDS, myelodysplastic syn dromes;  
RIC, reduced inten sity con di tion ing; TRM, transplant-related mortality; UHR, ultrahigh resolution; 8/8, high-res o lu tion match at HLA-A, B, C,  
and DRB1; 10/10, high-res o lu tion match at HLA-A, B, C, DRB1, and DQB1; 12/12, HLA match at HLA-A, B, C, DRB1, DQB1, and DPB1.
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Umbilical cord blood
Traditionally, UCB match is con sid ered at HLA-A, B at the anti gen 
level and HLA-DRB1 at high res o lu tion to achieve a min i mum of 
a 4/6 match to the patient. In the sin gle UCB alloHCT set ting, 
matching at HLA-C and at high res o lu tion for HLA-A, B, C, and 
DRB1 is asso ci ated with improved out comes.39 This is not always 
prac ti cal in the set ting of UCB HCT where there is a stron ger 

empha sis placed on achiev ing a min i mum total nucle ated and/or 
CD34 cell dose, lim it ing UCB choice. Expert rec om men da tions 
from the NMDP/CIBMTR20 and Amer i can Society of Transplant 
and Cellular Therapy9 sug gest selecting the best match con sid-
er ing HLA-A, B, C, and DRB1 and avoiding UCB <4/8 matched 
at high res o lu tion or <4/6 using the tra di tional match stan dards 
(Table 5).

Table 3. HLA matching in haploidentical related donor allo ge neic hema to poi etic cell trans plan ta tion

Reference Consensus guide lines

Ciurea et al31 (2020) T-replete Haplo using ptCy-based GVHD pro phy laxis:
1. Avoid DSA (MFI <1000)
2. Younger donor over older
3. Male donor for male recip i ent
4. Sibling or off spring over par ent
5. Father pre ferred over mother
6. ABO match over minor over major mis match

New research published, since release of guide lines

Study Population Trial/study design Comparison(s) Key find ings

Sol o mon et al32 (2020) N = 208 con sec u tive frst 
alloHCT for hema to logic 
malig nancy receiv ing T-cell 
replete Haplo with ptCy 
GVHD pro phy laxis

Observational—sin gle 
cen ter

1.  Total num ber of  
mis matches

2.  Individual locus 
match/mis match 
effects on out comes

1.  HLA-DRB1 and HLA-DPB1  
non per mis sive mis match  
inde pen dently asso ci ated with 
improved OS

2.  HLA-A mis match increased 
chronic GVHD

Fuchs et al34 (2022) N = 1484, frst alloHCT for 
ALL, AML, or MDS, adult 
patients receiv ing T-cell 
replete Haplo with ptCy-
based GVHD pro phy laxis

Observational—mul ti cen ter 1.  Total num ber of  
mis matches

2.  Individual locus 
match/mis match 
effects on out comes

1.  No asso ci a tion with num ber of 
mis matches

2.  HLA-B leader match improves 
OS and DFS; HLA-DRB1 GVH 
vec tor mis match decreases 
relapse and improves DFS;  
HLA-DPB1 non per mis sive 
mis match improves OS and 
DFS; HLA-C match decreases 
chronic GVHD

MFI, mean fluorescence intensity.

Table 4. HLA matching in mismatched unre lated donor allo ge neic hema to poi etic cell trans plan ta tion

Reference Consensus guide lines

Dehn et al20 (2019) 1. 7/8 match at ARD level for HLA-A, B, C, DRB1
2. Younger donor age
3. Match or per mis sive HLA-DPB1 TCE
4. Minimize mis matches at HLA-DRB3/4/5 and DQB1
5. Avoid DSA tar gets includ ing DQA1 and DPA1

New research published, since release of guide lines

Study Population Trial/study design Comparison Results

Petersdorf et al33 (2020) N = 33 982 total cohort with 
N = 1457 HLA-B mismatched, 
frst alloHCT for mul ti ple 
dis eases, CNI-based GVHD 
pro phy laxis

Observational study Exon 1 B leader match vs 
mis match in 9/10 MMUD

B leader match asso ci ated with 
decreased acute GVHD, no  
asso ci a tion between match  
sta tus and sur vival

Shaw et al7 (2021) N = 80 7/8–4/8 MMUD 
alloHCT for hema to logic 
malig nan cies, ptCy-based 
GVHD pro phy laxis with  
bone mar row grafts

Prospective trial 7/8 matched vs <7/8 
matched

No dif fer ences in any out comes

CNI, calcineurin inhib i tor; 7/8, sin gle high-res o lu tion mis match at HLA-A, B, C, and DRB1; 9/10, sin gle high-res o lu tion mis match at HLA-A, B, C, DRB1, 
and DQB1.
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Changing land scape in HCT and impli ca tions for opti mal 
alter na tive donor selec tion
As trans plant con tin ues to evolve and growth inev i ta bly occurs 
in the HLA mismatched set ting thanks to safer, more effec tive 
approaches to min i mize acute and chronic GVHD with out risk-
ing increased relapse and infec tions, we will gain more insights 
into the matching/mismatching to opti mize out comes. Prioriti-
zation of alter na tive donor types (Haplo, MMUD, and UCB) in the 
absence of an MSD or MUD remains con tro ver sial, with vary ing 
pro grams pre fer ring one approach over oth ers. Until these data 
mature, the opti mal match will vary based on the donor type 
avail  able to a given patient and the choice of donors within that 
selec tion pool.

CLINICAL CASE (Con tin ued)

The patient was enrolled on BMT CTN 1702 and bio log i cally 
assigned to the MUD donor arm due to their good search prog no-
sis score.40 The MUD donor options included mul ti ple 8/8 donors 
either matched or per mis sively mismatched for HLA-DPB1 TCE 
and matched for HLA-DQB1. The trans plant team selected the 
youn gest 10/10 HLA-DPB1 TCE per mis sive mismatched donor 
avail  able and suc cess fully proceeded to trans plant.
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