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GRAPHICAL ABSTRACT
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Impact of degree of HLA disparity

On allogeneic hematopoietic cell transplantation outcomes when using T-cell replete PBSC
from haploidentical donors in patients with acute myeloid leukemia in first complete remission

M1 “]f“ LIl

n =180 n =465
2-3/8 HLA antigen mismatches No difference 4/8 HLA antigen mismatches
Primary Incidence of acute GVHD (grade 2-4) and chronic GVHD (any grade)
Secondary Overall survival, leukemia-free survival, relapse incidence, non-relapse mortality

and the composite endpoint of GVHD-free relapse-free survival

There is no advantage of selecting a haploidentical donor with 2-3/8 HLA mismatches over one with

4/8 HLA mismatches when using PBSC as the cell source
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ABSTRACT

Availability of haploidentical donors has broadened utilization of allogeneic hematopoietic cell transplantation (allo-HCT). Peripheral blood
stem cells (PBSC) are being used with increased frequency in haploidentical allo-HCT. We evaluated extent of HLA disparity (2-3/8
versus 4/8 HLA antigen mismatches) on post-allograft outcomes when using T-cell replete PBSC from haploidentical donors for acute
myeloid leukemia in first complete remission. Primary objectives entailed assessing cumulative incidence of grade 2-4 acute graft-ver-
sus-host disease (GVHD) and chronic GVHD (any grade). A total of 645 patients received a haploidentical allo-HCT from a donor with
either 2-3 of 8 HLA antigen mismatches (n = 180) or with 4 of 8 HLA antigen mismatches (n = 465). Presence of 2-3 of 8 versus 4 of
8 HLA mismatches did not affect the incidence of acute GVHD (grade 2-4) and chronic GVHD (any grade). Overall survival (OS), leuke-
mia-free survival (LFS) relapse incidence (RI), nonrelapse mortality and the composite endpoint of GVHD-free relapse-free survival were
also similar among the groups. Pertaining to HLA-B leader matching effect, our analysis did not discern any difference in aforementioned
post-allograft outcomes for this variable. However, in univariate analysis, absence of an antigen mismatch in HLA-DPB1 showed a trend
for better OS. Notwithstanding inherent limitations associated with registry data, our results did not show an advantage of selecting a
haploidentical donor with 2-3 of 8 HLA antigen mismatches over one with 4 of 8 HLA antigen mismatches when using PBSC as the
cell source. Adverse cytogenetics remains a major adverse determinant of inferior OS and LFS and a higher RI. Using reduced-intensity

conditioning yielded worse OS and LFS.
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INTRODUCTION

Despite the emergence of novel targeted therapies for the
treatment of acute myeloid leukemia (AML), allogeneic hema-
topoietic cell transplantation (allo-HCT) remains the treatment
modality capable of offering the highest possibility of cure for
this disease.'? Availability of haploidentical donors has facili-
tated broader applicability of allo-HCT to patients for whom
a suitable HLA-matched related donor or matched-unrelated
donor (MUD) was not available in the past.’ Registry data have
shown comparable outcomes when using MUD versus hap-
loidentical donors in patients with AML undergoing their first
or their second allo-HCT, whenever indicated.**

Donor—recipient HLA matching is an important predictor of out-
comes following granulocyte-colony stimulating factor stimulated
peripheral blood stem cells (PBSC) or unstimulated bone marrow
(BM) hematopoietic cell allografting using conventional related or
unrelated donors.”” When using unrelated donors, an increasing
number of donor HLA mismatches have been shown to adversely
affect survival®; and several studies have shown that the clinical
implications of specific HLA mismatches are somewhat dependent
on the affected locus and sequence attributes in the mismatched
alleles.'®!" In the setting of haploidentical donors, a small multicenter
observational study of 185 patients who received nonmyeloablative
allo-HCT using BM cells and posttransplantation cyclophospha-
mide (PTCy) did not show a significant association between the
number of HLA mismatches (3—4 versus fewer antigen mismatches)
and the risk of acute graft-versus-host disease (GVHD) or event-free
survival.'? Recently, Fuchs et al' reported outcomes of a large study
involving 1434 allo-HCT recipients with AML or myelodysplastic
syndrome (MDS) using haploidentical donors with PTCy and BM
or PBSC, showing that outcomes were associated with individual
loci HLA mismatches rather than the total number of HLA mis-
matches. This study also showed that HLA-B leader matching was
associated with superior overall survival (OS) as was also the case for
HLA-DPB1 T-cell epitope nonpermissive mismatching.'?

Pertaining to the therapeutic implications of the stem cell
source used for allografting, a phase 3, multicenter, randomized
trial of allo-HCT using PBSC or BM from unrelated donors
showed a higher 2-year cumulative incidence of chronic GVHD
when using PBSC (53% versus 41%; P = 0.01).'* Despite these
results, PBSC still remains the preferred cell source, when using
related or unrelated donors, owing to its more convenient pro-
curement. As PBSC are also being used with increased frequency
in the setting of haploidentical donor allo-HCT, it is, therefore,
necessary to understand the effect of the number of HLA mis-
matches when using this cell source in this particular setting.

The primary objectives of our study are to assess the impact of
the extent of HLA disparity (2-3/8 versus 4/8 HLA antigen mis-
matches) on cumulative incidence of grade 2—4 acute GVHD and
chronic GVHD (any grade) when analyzing HLA class I (A, B, C)
and Class II (DRB1) antigens when using PBSC from haploiden-
tical donors. We also evaluate outcomes including the HLA
DQB1 antigen and the effect of the HLA-B leader matching.

METHODS

Study design and patient population
This is a retrospective observational study of patients who
underwent a haploidentical allo-HCT and were reported to
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the Acute Leukemia Working Party (ALWP) of the European
Society for Blood and Marrow Transplantation (EBMT). The
EBMT is a voluntary working group of >600 transplant centers
that are required to report all consecutive HCTs and follow-up
once a year. Validation and the quality control program include
verification of computer printouts of entered data, cross-check-
ing with national registries, and on-site visits of selected teams.
This study was approved by the ALWP of the EBMT institu-
tional review board and was conducted in accordance with
the Declaration of Helsinki and Good Clinical Practice guide-
lines. All patients included in this analysis provided written
informed consent granting permission to use their information
for research purposes.

Patients were eligible for inclusion in this study if they were an
adult (age 218 y) and had received a T-cell replete haploidentical
allo-HCT for the treatment of AML in first complete hemato-
logic remission (CR1) between January 1, 2014 and December
31, 2021. There was no preset upper age limit. For the purpose
of this study, a haploidentical donor was defined as a family
member with 2 or more mismatches within the loci HLA-A,
-B, -C, and -DRB1. Additionally, we also conducted a separate
analysis including the HLA-DQB1 locus. Furthermore, we con-
ducted an analysis on HLA-B based on the B-leader matched
versus B-leader mismatched as previously described.! The stem
cell source was limited to PBSC. Administration of antithymo-
cyte globulin was an exclusion criterion.

Data pertaining to patient-, disease-, and treatment-related
characteristics that were collected at the time of allo-HCT are
shown in Table 1. A total of 645 patients received a haploiden-
tical allo-HCT from a donor with either 2-3 of 8 HLA antigen
mismatches (n = 180) or with 4 of 8 HLA antigen mismatches
(n = 4635) at one of the EBMT participating centers.

Statistical analysis

Patient-, disease-, and treatment-related characteristics at the
time of haploidentical allo-HCT from a donor with 2-3 of 8 HLA
antigen mismatches or with 4 of 8 HLA antigen mismatches were
compared using the %2 test for categorical variables, the Mann-
Whitney test for continuous parameters, and the Wilcoxon test
for ordered variables. Baseline characteristics were summarized
using median and interquartile range (IQR) for continuous data
and frequency and percentage for categorical data.

The primary end points were cumulative incidences of grade
2-4 acute GVHD and chronic GVHD (any grade). Secondary
end points included OS, leukemia-free survival (LFS), cumula-
tive relapse incidence (RI), nonrelapse mortality (NRM), and the
composite end point of GVHD-free, relapse-free survival (GRFS).

Definitions

OS was defined as time from intervention (allo-HCT) to
death, regardless of the cause. LFS was defined as survival with-
out evidence of relapse or progression. RI was defined as leuke-
mia recurrence at any site. NRM was defined as death without
evidence of relapse or progression. The intensity of the prepar-
ative regimen was defined based on the established criteria.'
Pertaining to nonmyeloablative conditioning regimens, these
were included under the broader reduced-intensity conditioning

2‘Reina Sofia University Hospital, IMIBIC, University of Cordoba, Spain
25Hematology Department, Hospital Universitari i Politécnic La Fe, Avinguda
Fernando Abril Martorell, Valencia, Spain

28Division of Hematology and Bone Marrow Transplantation, The Chaim Sheba
Medlical Center, Tel-Hashomer, Ramat-Gan, Israel

2’Ospedale San Raffaele s.r.l., Haematology and BMT, Milano, Italy

Previous Presentation: This study was presented in part at the 63rd annual
meeting of the American Society of Hematology in 2021 in Atlanta, GA (abstract
no. 3910).

Copyright © 2023 the Author(s). Published by Wolters Kluwer Health, Inc.

on behalf of the European Hematology Association. This is an open-access
article distributed under the terms of the Creative Commons Attribution-Non
Commercial-No Derivatives License 4.0 (CCBY-NC-ND), where it is permissible
to download and share the work provided it is properly cited. The work cannot be
changed in any way or used commercially without permission from the journal.
HemaSphere (2023) 7:7(€920).
http://dx.doi.org/10.1097/HS9.0000000000000920.

Received: March 3, 2023 / Accepted: May 22, 2023


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

Kharfan-Dabaja et al Degree of HLA Disparity and Outcomes of Haploidentical Transplantation

Patient-, Disease-, and Treatment-related Characteristics

2-3/8 Mismatches 4/8 Mismatches
Variables (n=180) (n = 465) P-value
Patient median age (IQR), y 59.1 (46.8-65.6) 58.2 (46.6-65.0) 0.79
Donor median age (IQR), y 37.9 (27.8-44.5) 36.8 (28.5-46.0) 0.79
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Patient gender 0.61
Female 74 (41.1%) 181 (38.9%)
Male 106 (58.9%) 284 (61.1%)

Donor gender 0.31
Female 72 (40.0%) 166 (35.7%)
Male 108 (60.0%) 299 (64.3%)

Diagnosis 0.32
De novo AML 152 (84.4%) 377 (81.1%)
Secondary AML 28 (15.6%) 88 (18.9%)

Cytogenetic risk group at presentation 0.53
Favorable 7 (4.3%) 21 (5.0%)
Intermediate 113 (69.3%) 272 (64.8%)
Adverse 43 (26.4%) 127 (30.2%)
Unknown/not available/failed 17 45

Year of allogeneic transplant 0.14

Median (min—max) 2019 (2014-2021) 2020 (2014-2021)

Female donor—male recipient 0.72
No 144 (80.0%) 366 (78.7%)
Yes 36 (20.0%) 99 (21.3%)

Regimen intensity 0.12
MAC 87 (48.3%) 193 (41.5%)
RIC 93 (51.7%) 272 (58.5%)

KPS 0.055
90 31 (17.9%) 111 (25.2%)
90 142 (82.1%) 330 (74.8%)
Missing 7 24

HCT-Cl 0.68
0 78 (43.8%) 222 (48.4%)
1or2 57 (32.0%) 114 (24.8%)
3 43 (24.2%) 123 (26.8%)
Missing/unknown 2 6

HLA-A mismatch loci -
None 73 (40.6%) 0
One 107 (59.4%) 465 (100%)

HLA-B mismatched loci -
None 26 (14.4%) 0
One 154 (85.6%) 465 (100%)

HLA-C mismatched loci -
None 47 (26.1%) 0
One 133 (73.9%) 465 (100%)

HLA-DRB1 mismatched loci -
None 59 (32.8%) 0
One 121 (67.2%) 465 (100%)

HLA-DQB1 mismatched loci 57 (33.3%) 27 (5.9%) -
None 114 (66.7%) 427 (94.1%)
One 9 11

HLA-DPB1 mismatched loci -
None 26 (28.6%) 15 (5.9%)
One 65 (71.4%) 238 (94.1%)
Missing/unavailable/unknown 89 212

HLA B-leader -
Matched 126 (70%) 293 (63%)
Mismatched 54 (30%) 172 (37%)

Prophylactic immune suppressive therapies in addition to posttransplant cyclophosphamide 0.49
CSA + MMF 101 (56.1%) 289 (62.2%)
TAC + MMF 54 (30.0%) 120 (25.8%)
SIRO + MMF 8 (4.4%) 4 (3.0%)
Others 17 (9.4%) 42 (9.0%)

Patient CMV serologic status 0.61
Negative 47 (26.3%) 130 (28.3%)
Positive 132 (73.7%) 330 (71.7%)

(Continued)
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Table 1 (Continued)
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2-3/8 Mismatches 4/8 Mismatches
Variables (n =180) (n = 465) P-value
Missing 1 5
Donor CMV serologic status 0.26
Negative 69 (38.9%) 202 (43.9%)
Positive 108 (61.1%) 258 (56.1%)
Missing 3 5
Donor/patient CMV serologic status 0.62
/- 28 (15.8%) 91 (19.9%)
+/— 18 (10.2%) 39 (8.5%)
—/+ 41 (23.2%) 109 (23.8%)
+/+ 90 (50.8%) 219 (47.8%)
Missing/unknown 3 7
Median time (IQR) from diagnosis to allo-HCT, mo 5.0 (4.1-6.5) 5.2 (4.1-6.6) 0.41

allo-HCT = allogeneic hematopoietic cell transplantation; AML = acute myeloid leukemia; CSA = cyclosporin; CMV = cytomegalovirus; HCT-CI = hematopoietic cell transplantation-specific comorbidity
index; HLA = human leucocyte antigen; IQR = interquartile range; KPS = Karnofsky performance score; MAC = myeloablative conditioning; MMF = mycophenolate mofetil; RIC = reduced-intensity condi-

tioning; SIRO = sirolimus; TAC = tacrolimus.
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Figure 1. Overall survival.

(RIC) category. Performance status was graded using the
Karnofsky performance score (KPS) and the hematopoietic cell
transplantation-specific comorbidity index.'®

Statistical methods

All surviving patients were censored at the time of last docu-
mented contact. Probabilities of OS and LFS were calculated using
the Kaplan-Meier method. All transplant-related deaths were com-
peting events when studying relapse-related deaths. Cumulative
incidence was used to estimate the end points of RI, NRM, acute
GVHD, and chronic GVHD to accommodate for competing risks.!”
When assessing cumulative incidence of acute GVHD and chronic
GVHD, we considered relapse and death as competing events.
Univariable analyses were performed using the log-rank test for
OS and LFS; and Gray’s test for cumulative incidence functions.!”

All conclusions were based on the results of multivariable
analyses performed using the Cox proportional-hazards regres-
sion model, including variables with unbalanced distribution

between the 2 groups and those known to potentially influence
posttransplant outcomes. Continuous variables were included
without categorization in the Cox proportional-hazards regres-
sion model. Patients with missing information were excluded
from the analyses.

Results were expressed as the hazard ratio with a 95% confi-
dence interval. The type I error rate was fixed at 0.05 for deter-
mination of factors associated with time-to-event outcomes. All
P-values were 2-sided. Statistical analyses were performed with
SPSS 24.0 (SPSS Inc, Chicago, IL) and R 3.4.0 (R Core Team
[2017]. R: A language and environment for statistical comput-
ing. R Foundation for Statistical Computing, Vienna, Austria.
URL: https://www.R-project.org/.).

RESULTS

The total number of EBMT centers that contributed data to this
analysis was 136. The median number of reported haploidentical
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allo-HCTs per center was 3 (range, 1-62). The median (IQR) fol-
low-up period from the time of haploidentical allo-HCT for all 645
patients was 22.7 (20.9-24.5) months. The median (IQR) follow-up
period was comparable for haploidentical allo-HCT recipients of
2-3 of 8 HLA antigen mismatches (26.1 [22.7-29.0] mo) versus
4 of 8 HLA antigen mismatches (21.2 [17.9-23.8] mo), P = 0.20.
The groups were comparable for patient (P = 0.79) and donor
(P = 0.79) median age; and the majority of patients in each
group had a KPS > 90 (82.1% and 74.8% in 2-3/8 HLA antigen
mismatches and 4/8 HLA antigen mismatches, respectively; P =

Degree of HLA Disparity and Outcomes of Haploidentical Transplantation

0.055). In both groups, RIC allo-HCT was the most commonly
prescribed regimen with 51.7% versus 58.5% of 2-3 of 8 HLA
antigen mismatches versus 4 of 8 HLA antigen mismatches,
respectively (P = 0.12). These and other results are summarized
in Table 1.

Graft failure
Only 4 (2.3%) of 174 evaluable patients in the 2-3 of 8 HLA
antigen mismatches group and 20 (4.3%) of 462 evaluable

1.0 —
—— 2-3 Ag mismatches
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,§ 0.7 —
g
n 0.6 —
o
o
i 0.5 —
8
£ 04 —
S
§ 0.3 — Two-year LFS: 2-3 Ag mismatches = 60.2% vs 4 Ag mismatches = 60.2%
0.2 — HR=1.05; 95% CI=0.77-1.41; p=0.77
0.1 —
0.0 | | |
0 1 2 3
Time from transplant (years)
number of at-risk patients (censored)
—_— 180(0) 101(29) 60(58) 31(84)
————— 465(0) 221(96) 123(182) 59(237)

Figure 2. Leukemia-free survival.

1.0 — Two-year Cl: 2-3 Ag mismatches = 13.4% vs 4 Ag mismatches = 19%
0.9 — HR=1.43; 95% CI=0.89-2.31; p=0.14
s 0.8 —
o
z 0.7 —
8 — 2-3 Ag mismatches
§ 0.6 — = = 4 Ag mismatches
2 05 —
L
2 0.4 —
5
g 0.3 —
=3
o 02 — e mrm————— B
-’— - P
0.1 — L
0 1 2 3
Time from transplant (years)
number of at-risk patients (censored)
—_— 180(0) 101(29) 60(58) 31(84)
————— 465(0) 221(96) 123(182) 59(237)

Figure 3. Cumulative incidence of nonrelapse mortality.
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patients in the 4 of 8 HLA antigen mismatches group developed
graft failure (P = 0.35).

Comparison of 2-3 of 8 versus 4 of 8 HLA mismatches

In univariate analysis, presence of 2-3 of 8 versus 4 of 8§ HLA
antigen mismatches did not result in significant difference in 2-year
OS (73.0% [65.0%-79.4%)] versus 64.3% [59.1%-69.1%];

www.hemaspherejournal.com

P = 0.11), LFS (60.2% [51.8%-67.5%] versus 60.2% [55.0%-
65.0%]; P = 0.42), RI (26.4% [19.5%-33.8%] versus 20.8%
[16.8%-25.1%]; P = 0.46),and NRM (13.4% [8.7%-19.2%] ver-
sus 19.0% [15.3%-23.0%]; P = 0.10). This was also the case for
day +180 acute GVHD (grade 2-4) (30.7% [23.9%-37.7%] ver-
sus 30.6% [26.4%-34.9%], P = 0.94) and day +180 acute GVHD
(grade 3—4) (9.3% [5.5%-14.2%] versus 11.1% [8.4%-14.3%];

1.0 — Day+180 Cl: 2-3 Ag mismatches = 30.7% vs 4 Ag mismatches = 30.6%

09 — HR=1.03; 95% CI=0.73-1.46; p=0.85
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o
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g
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£ 02 .-
o -
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-- 453(0) 373(1) 303(2) 278(4) 213(49) 198(52) 192(54)

Figure 4. Cumulative incidence of acute GVHD (grade 2-4). GVHD = graft-versus-host disease.
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Figure 5. Cumulative incidence of chronic GVHD (any grade). GVHD = graft-versus-host disease.
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P =0.49). No difference between the groups were observed in the
2-year chronic GVHD (any grade) (38.1% [30.3%-45.8%] versus
39.9% [34.9%-44.9%]; P = 0.44), 2-year chronic GVHD (exten-
sive) (15.7% [10.4%-21.9%] versus 14.6% [11.1%-18.5%]; P =
0.87), and 2-year GRFS (45.7% [37.4%-53.5%] versus 46.9%
[41.7%-51.9%]; P = 0.36).

In multivariate analysis, presence of 2-3 of 8 versus 4 of
8 HLA antigen mismatches also did not affect OS (Figure 1),
LFS (Figure 2), RI, NRM (Figure 3), acute GVHD (grade 2-4)
(Figure 4), acute GVHD (grade 3-4), chronic GVHD (any
grade) (Figure 5), chronic GVHD (extensive), or GRFS. OS and
LFS were significantly better in patients with a KPS 290 and
worse in patients harboring adverse cytogenetics and in those
receiving RIC allo-HCT regimens. RI was significantly worse
in the presence of adverse cytogenetics. NRM was higher in
older patients and when using RIC allo-HCT regimens. Risk of
acute GVHD (grades 2-4 and 3-4) was adversely affected by
the use of older donors. More recent allo-HCT had a lower risk
of chronic GVHD (all grades). Chronic GVHD (extensive) was
higher in recipients of RIC allo-HCT regimens and when using
female donors to male recipients. GRFS was adversely affected
by the presence of adverse cytogenetics, use of RIC allo-HCT
regimens, KPS <90, and in the setting of a female donor to male
recipient (Table 2).

Multivariate analysis including HLA-DQB1

We also conducted an analysis incorporating the class II
HLA-DQB1 antigen (Table 3). Similar to our previous analy-
sis, there was no difference in OS, LFS, RI, NRM, day +180
grade 2—4 or grade 3-4 acute GVHD, 2-year GVHD (any
grade), chronic GVHD (extensive), or GRFS in patients with
2—4 of 10 HLA antigen mismatches versus 5 of 10 HLA antigen
mismatches.

Multivariate analysis including each single locus HLA mismatch or
HLA-B leader

As shown in Table 4, absence of an antigen mismatch in
HLA-DPBI resulted in a trend for a better 2-year OS and LFS.
Matching of HLA-B leader did not appear to affect any out-
come measure (Table 4).

Causes of death

There were 51 deaths in the group of 2-3 of 8 HLA antigen
mismatches. AML relapse was the cause of death in 23 patients.
Death from causes other than AML were as follows: infections
(n = 11), GVHD (n = 8), multiorgan failure (n = 2), cardiac
(n = 1), other causes not specified (n = 1), and not related to

Multivariate Analysis Including DQB1 Antigen

www.hemaspherejournal.com

allo-HCT (n =
in 2 cases.

In the group of 4 of 8 HLA antigen mismatches, there were
147 deaths. AML relapse was the cause of death in 56 patients.
Death from causes other than AML were as follows: infections
(n = 35), GVHD (n = 20), sinusoidal obstructive syndrome (n =
4), hemorrhage (n = 3), graft failure/rejection (n = 2), multiorgan
failure (n = 2), secondary malignancy (n = 1), central nervous
system toxicity (n = 1), other causes not specified (n = 3), and
not related to allo-HCT (n = 9). The cause of death was missing/
not reported in 11 cases.

3). The cause of death was missing/not reported

DISCUSSION

This study did not show a difference in the cumulative inci-
dences of acute GVHD (grade 2-4) or chronic GVHD (any
grade) when using haploidentical donors with 2-3 of 8 HLA
antigen mismatches versus 4 of 8 HLA antigen mismatches. This
was also the case when the HLA DQB1 antigen was included
in the analysis (Table 3). It is plausible that mismatching of
other polymorphic loci outside of HLA traits in the HLA 2-3
of 8 mismatched group might have contributed to the lack of
differences in outcomes when compared with the HLA 4 of 8
mismatched group; or it could be, perhaps, the sole effect of
PTCy in overcoming the impact of additional HLA disparities
on posttransplant outcomes.

In contrast to the study by Fuchs et al'® that reported a lower
incidence of disease recurrence in the presence of HLA-DRB1
mismatches, our study did not show a difference in 2-year RI
in the DRB1 mismatched group (Table 4). One major difference
between their study and ours is the fact that our population was
limited to patients with AML in CR1 whereas the former study
included a more diverse population of AML, MDS, and acute
lymphoblastic leukemia.!3 Furthermore, all patients in our study
received PBSC as the sole stem cell source, whereas in the study
by Fuchs et al,"* 43% of patients received BM. Another multi-
center study by Raiola et al'® using unmanipulated haploiden-
tical BM cells and PTCy in various hematologic malignancies
showed that the degree of HLA mismatching was not associated
with worse OS or a higher incidence of acute GVHD (grade
2-4) or chronic GVHD (any grade).

Pertaining to the HLA-B leader matching effect, our anal-
ysis did not discern any difference in 2-year OS and LFS, or
in the cumulative incidences of day +180 acute GVHD (grade
2-4) or 2-year chronic GVHD (any grade). In contrast, Fuchs
et al'® showed that disease-free survival is optimized when a
haploidentical donor is HLA-B leader-matched. It is unclear if
the aforementioned differences between the studies may be a

2-4/10 HLA Mismatches 5/10 HLA Mismatches HR (95% Cl)? P-value
0S (2-y) 72.2% (64.5%-78.5%) 64.8% (59.4%-69.7%) 1.24 (0.88-1.73) 0.22
LFS (2-y) 60.2% (52.0%-67.4%) 60.8% (55.5%-65.7%) 1.10 (0.81-1.48) 0.54
Rl (2-y) 26.1% (19.4%-33.3%) 20.0% (16.0%-24.4%) 0.88 (0.59-1.29) 0.51
NRM (2-y) 13.7% (9.0%-19.2%) 19.2% (15.4%-23.3%) 1.48 (0.93-2.36) 0.10
Acute GVHD (grade 2—4) (day +180) 31.9% (25.4%-38.6%) 29.5% (25.2%-34.0%) 0.96 (0.69-1.34) 0.82
Acute GVHD (grade 3—4) (day +180) 11.1% (7.1%-16.0%) 10.4% (7.7%-13.6%) 0. 98 (0.55-1.76) 0.95
Chronic GVHD (any grade) (2-y) 40.5% (32.7%-48.0%) 40.1% (34.8%-45.2%) 2 (0.88-1.64) 0.25
Chronic GVHD (extensive) (2-y) 16.4% (11.2%-22.6%) 14.3% (10.8%-18.3%) 0. 88 (0.53-1.45) 0.61
GRFS (2-y) 45.4% (37.4%-53.0%) 47.7% (42.4%-52.9%) 1.01(0.78-1.3) 0.96

AML = acute myeloid leukemia; CI = confidence interval; CMV = cytomegalovirus; GRFS = composite end point of GVHD-free, relapse-free survival; GVHD = graft-versus-host disease; HCT-Cl =

hematopoietic cell transplantation-specific comorbidity index; HR = hazard ratio; LFS =
incidence of relapse.

leukemia-free survival; NRM = cumulative incidence of nonrelapse mortality; OS = overall survival; Rl = cumulative

#Adjusted for patients age, cytogenetic risk group, secondary AML, time from diagnosis to allogeneic hematopoietic cell transplantation, year of allogeneic hematopoietic cell transplantation, Karnofsky
performance score, HCT-CI score, patient and donor CMV serology status, regimen intensity, donor age, gender matching (female donor to male recipient vs other). Reference for hazard ratio was the 2—4

of 10 HLA antigen mismatches group.
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contributing factor to these discrepant results. One interesting
aspect of our study is that in the majority of cases cyclosporine
was the preferred calcineurin inhibitor to be prescribed along
with mycophenolate mofetil. This contrasts with studies pub-
lished in the United States, which preferentially prescribed tac-
rolimus as the calcineurin inhibitor of choice.>"

One limitation inherent to observational registry studies is the
inability to determine with absolute certainty what led transplant
physicians to select a particular haploidentical donor if both
options (2-3/8 versus 4/8 HLA antigen mismatches) were avail-
able. Another limitation of this study is the fact that HLA typing
was performed at individual transplant centers without central-
ized confirmation by the ALWP of EBMT. Accordingly, HLA typ-
ing data used in this analysis represented results reported to the
ALWP of the EBMT by individual transplant centers.

Notwithstanding these and other inherent limitations asso-
ciated with registry data, our results did not show any advan-
tage in selecting a haploidentical donor with 2-3 of 8 HLA
antigen mismatches versus 4 of 8 HLA antigen mismatches
when using PBSC as the cell source in patients with AML
in CR1. Adverse cytogenetics remains a major determinant
of inferior OS and LFS and a higher RI. Finally, our study
also shows inferior OS and LFS when using RIC allo-HCT
regimens, highlighting the beneficial role of myeloablation in
patients with AML in CR1.
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