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ABSTRACT

Conflicting data exist on the impact of mismatched unrelated donor (MMUD)
compared to matched unrelated donor (MUD) in hematopoietic cell
transplantation (HCT) with post-transplant cyclophosphamide (PTCy),
highlighting the need for disease-specific research. We conducted a
retrospective analysis of donor characteristics in 350 patients with acute
lymphoblastic leukemia (ALL) in complete remission (CR) who received 8/8
human leukocyte antigen (HLA)-matched MUD and 7/8 HLA-matched MMUD.
The primary endpoint was leukemia-free survival (LFS). The median age was
37 years (range, 18-76), with 231 (66%) in first CR, and 280 (80%) diagnosed
with B-cell ALL. The median donor age was 28 years (range, 18-57), with 237
(68%) MUD and 113 (32%) MMUD. The use of MUD or MMUD did not have a
significant impact on LFS or other transplant outcomes. Among other donor-
related variables, CMV-negative donor for a CMV-negative recipient was
associated with improved LFS (HR 0.55; 95% CI 0.32-0.96) and overall survival
(HR 0.52; 95% CI 0.28-1), while older donor age showed an increased risk of
acute graft-versus-host disease (GVHD) grade llI-IV (HR 1.7; 95% CI 1.1-2.64)
and female donor to male recipient combination increased the risk of grade 1I-IV
acute GvHD (HR 1.78; 95% CI 1.05-3). In conclusion, non-HLA donor
characteristics rather than HLA matching should be prioritized to guide

unrelated donor selection for ALL patients in the PTCy HCT setting.

Keywords: Unrelated donor transplant, stem cell donors, post-transplant

cyclophosphamide, acute lymphoblastic leukemia



INTRODUCTION

Hematopoietic cell transplantation (HCT) offers potent antileukemic efficacy in
acute lymphoblastic leukemia (ALL).* However, its use is often limited by donor
availability and specific toxicities, such as graft-versus-host disease (GVHD).
Over the last decades, efforts to overcome these limitations have yielded

improved outcomes.*™

One of the most relevant advances in the field of transplantation has been the
use of post-transplant cyclophosphamide (PTCy) for GVHD prevention. Initially
introduced in haploidentical transplants,”> PTCy has since become the standard
of care in the human leukocyte antigen (HLA)-matched setting, showing
advantages over calcineurin inhibitor-based prophylaxis in randomized clinical
trials® and registry data.” In fact, important consequences may arise in donor
selection algorithms. Recent registry-based studies from both the European
Society of Blood & Marrow Transplantation (EBMT)® and the Center for
International Blood & Marrow Transplant Research (CIBMTR)’ reported
comparable outcomes for matched and mismatched unrelated donors (MUD
and MMUD), potentially expanding access to HCT for patients in need.
However, the Cellular Therapy and Immunobiology Working Party of the EBMT
reported somewhat contradictory results, finding that HLA mismatching was
associated with increased mortality in PTCy transplantation within a large cohort
of patients with a variety of hematological malignancies.® These findings
underline the need for disease specific studies. In this context, limited
information is available regarding the outcomes of ALL patients receiving

unrelated donor transplants with PTCy.

Our study aims to investigate key patient, disease, and transplant
characteristics, particularly donor-related factors, that could impact on
transplant outcomes in ALL patients receiving PTCy as GVHD prophylaxis. We
analyzed data from the EBMT database with the objective of refining criteria for

guiding donor selection within this specific context.

METHODS

Study design and data source



This is a retrospective, registry-based analysis conducted on behalf of the Acute
Leukemia Working Party (ALWP) of the EBMT. The EBMT is a voluntary
working group of more than 650 transplantation centers, all of which are
required to report all consecutive HCTs and follow-up data annually. The EBMT
registry maintains an internal quality control program to ensure data accuracy
and consistency, with regular audits performed to address missing or incorrect
data and to prompt follow-up. All transplantation centers are required to obtain
written informed consent before data submission to the EBMT, in accordance
with the 1975 Declaration of Helsinki. The ALWP of the EBMT group approved
this study.

Patient Eligibility

The study included all adults (age =18 years) with ALL in first, second or
subsequent complete remission (CR1 or CR22) reported to the EBMT
database. Eligible patients underwent a first allogeneic HCT from an 8/8 MUD
or a 7/8 MMUD between January 2010 and December 2021, using an
unmanipulated peripheral blood graft with standard dose PTCy (50 mg/kg/day
for 2 days) for GVHD prophylaxis and no in-vivo T-cells depletion.

Endpoints and Definitions

The primary end point was leukemia-free survival (LFS). Secondary endpoints
included acute and chronic GVHD, disease relapse, non-relapse mortality
(NRM), GvHD-free and relapse-free survival (GRFS), and overall survival (OS).
OS was defined as the time from transplant to death. LFS was defined as
survival without relapse or progression, calculated from transplant to the date of
first relapse, death from any cause, or last follow-up. Relapse was defined as
morphological recurrence of leukemia at any site, and NRM was defined as
death from any cause without prior relapse. GVHD grading was performed
according to published criteria for acute GVHD™ and chronic GVHD
(categorized as limited or extensive).'* GRFS was defined as survival without

disease relapse or severe acute or chronic extensive GvHD.*?



Statistical Analysis

Estimations of LFS, OS and GRFS were obtained using the Kaplan-Meier
method.™® Survival probabilities are given at 2 years as percentages and 95%
confidence intervals (Cls). Cumulative incidence functions were used to
estimate acute GvHD, chronic GvHD, relapse incidence, and NRM.*!®
Competing risks were death for relapse incidence and relapse for NRM, relapse
or death for acute GvHD and chronic GvHD. Multivariate analyses were
performed using the Cox proportional hazard.*® The following patient, disease
and transplant characteristics were included in the final model: patient’s age at
transplantation, type of ALL, CR1 or CR22, transplantation year, conditioning
regimen,’” GvHD prophylaxis (PTCy plus one versus two additional
immunosuppressive agents), performance status. The following donor and graft
characteristics were also included in the final model: donor age, MUD or
MMUD, donor-recipient CMV serostatus and donor-recipient gender mismatch.
To take into account the heterogeneity in the effect of a characteristic or a
treatment across centers, we introduced a random effect in Cox multivariate
models.”® The significance level was fixed at 0.05, and P values were two-
sided. P-values for secondary endpoints should be cautiously interpreted due to
multiple comparisons. Statistical analyses and adjusted survival curves were
performed using the R statistical software version 4.2.3 (R Foundation for

Statistical Computing, Austria, Vienna.

RESULTS
Patient and Transplant Characteristics

Patient and transplant characteristics are summarized in Table 1. A total of 350
patients were included, with a median age of 37 years (range, 18-76). Seventy
patients (20%) had T-cell ALL (T-ALL), while 280 (80%) had B-cell ALL (B-ALL)
of whom 101 (29%) were Philadelphia chromosome-positive (Ph+) ALL.
Transplants were performed in CR1 in 231 (66%) patients. Regarding
conditioning regimen, 66 (19%) patients received reduced intensity conditioning
(RIC), while the remaining 284 (81%) received a myeloablative conditioning

(MAC) regimen. TBIl-based conditioning was administered to 181 patients



(52%), most commonly in combination with fludarabine (150 patients, 83%) or,
less frequently, with cyclophosphamide (31 patients, 17%). The remaining 169
patients (48%) received chemotherapy-based regimens, with fludarabine in 162
cases (96%) and cyclophosphamide in 7 cases (4%). For GvHD prophylaxis, 56
(16%) patients received PTCy combined a calcineurin inhibitors alone, while
277 (79%) received a triple drug combination of PTCy, mycophenolate mofetil,
and either a calcineurin inhibitors or sirolimus. Patient and transplant
characteristics were comparable between the 7/8 and 8/8 cohorts, except for a
higher proportion of male recipients and a lower use of chemotherapy-based
MAC regimens in the 7/8 group. The median follow-up for surviving patients
was 2 years (interquartile range [IQR], 1.4-2.3), 1.6 years (IQR, 1.4-2.7) for the
7/8 cohort and 2.1 years (IQR, 1.4-2.7) for the 8/8 cohort.

Donor Characteristics

Donor characteristics are summarized in Table 2. Considering HLA-A, -B, -C
and DRB1, 237 (68%) were 8/8 MUD and 113 (32%) were 7/8 MMUD. When
considering HLA-DQ matching, 219 (63%) were 10/10 allele MUD, 112 (32%)
were 9/10 allele MMUD, and the remaining 9 (3%) were 8/10 allele MMUD.
Other donor characteristics were comparable between the 7/8 and 8/8 cohorts,
except that donors in the 7/8 group were slightly older. The median age of all
donors was 28 years (range, 18-57). Among the 103 (29%) female donors, 57
(16%) donated to male recipients. CMV serostatus was negative in 164 (47%)

donors, of which 60 (17%) were used for CMV-negative recipients.

Transplant Outcomes

Transplant outcomes are shown in Table 3. In the overall cohort, LFS at 2 years
was 62% (95% CI 56-67). OS and GRFS were 73% (95% CI 67-78) and 48%
(95% CI 42-54), respectively. The 180-day cumulative incidence of acute GvHD
grade 1l-1V was 28% (95% CI 23-33) and grade llI-IV 9% (95% CI 6-12). The 2-
year cumulative incidence of chronic and chronic extensive GvHD was 28%
(95% CI 23-34) and 12% (95% CI 9-17), respectively. The 2-year cumulative
incidence of relapse was 24% (95% CI 19-29) and NRM 15% (95% CI 11-19).



Analysis of Risk Factors

Donor-related factors

Unadjusted univariate analysis of transplant outcomes, together with
multivariable analyses by donor HLA match, are shown in Table 4.
Comparisons between 8/8 MUD or 7/8 MMUD showed no significant differences
in risk of NRM or relapse, nor in probabilities of LFS, OS, or GRFS (Figure 1).
Similar results were obtained when comparing 10/10 MUD with 8-9/10 MMUD.
The impact of 8/8 MUD compared to 7/8 MMUD on LFS was consistent across
subgroups defined by patient, disease, and transplant characteristics, including
conditioning intensity, GvHD prophylaxis (PTCy plus one versus two additional
immunosuppressive agents) and the year in which HCT was performed (Figure
2). Risks of acute GVHD grades II-1V and llI-1V, as well as any grade of chronic
GVHD were similar between the groups. We observed an increased risk of
chronic extensive GVHD in patients receiving 8/8 MUD (hazard ratio [HR] HR
2.9; 95% Cl 1.14-7.38, p=0.03).

Regarding other donor characteristics, the multivariate analyses of non-HLA
donor-related variables is shown in Table 5. Older age per 10 years was
associated with increased risk of acute GVHD grades II-IV (HR 1.3; 95% CI 1-
1.67) and severe acute GVHD (HR 1.66; 95% CI 1.06-2.59), female donors to
male recipient combination increased the risk of grade II-IV acute GVHD (HR
1.74; 95% CI 1.03-2.94), and donor CMV-negative to CMV-negative recipient
improved LFS (HR 1.8; 95% CI 1.03-3.14).

Patient, disease, and transplant factors

Patients in CR22 at the time of HCT had a higher risk of relapse (HR 2.13; 95%
Cl 1.22-3.69) and worse LFS (HR 1.84; 95% CI 1.12-2.81), OS (HR 1.74; 95%
Cl 1.08-2.79), and GRFS (HR 1.5; 95% CI 1.03-2.18) compared to those
transplanted in CR1. Older patient age per 10 years was associated with an
increased risk of NRM (HR 1.3; 95% CI 1.05-1.63) and worse GRFS (HR 1.17;
95% CI 1.03-1.33). Transplants performed more recently (per 5-year increment)
showed a lower risk of chronic GVHD (HR 0.45; 95% CI 0.23-0.89).



DISCUSSION

This study shows that for ALL patients undergoing unrelated donor HCT with
PTCy-based GVHD prophylaxis, HLA mismatch did not determine transplant
outcomes. In contrast, older donor age and female donor to male recipient
combination were associated with an increased risk of acute GVHD, while
CMV-negative matching between donor and recipient improved survival. These
findings may significantly influence clinical practice by expanding the availability
of unrelated donors and guiding donor selection through non-HLA donor

characteristics, potentially increasing access to HCT for more patients in need.

The most important finding of our study is that HLA compatibility between donor
and recipient was not determinant of transplant outcomes, with the exception of
an unexpectedly higher risk of chronic extensive GvHD in MUDs, the cause of
which remains unclear. High-resolution HLA matching has historically been the
most important criterion in unrelated donor selection, since pivotal papers have
demonstrated its important impact on outcomes.'®>? However, this paradigm
has been challenged since the advent of PTCy, with its ability to mitigate the
adverse effects of HLA mismatching observed in other transplant settings.”*%*
As PTCy use has increased in matched sibling donor and MUD transplants,
guestions remain whether HLA matching should still be prioritized over other
donor characteristics in unrelated donor selection. Previous registry-based
studies have explored this, producing somewhat contradictory results. The
ALWP of the EBMT first reported comparable outcomes with either MUD or
MMUD transplants in a large cohort of patients with acute myeloid leukemia
(AML).% The CIBMTR later confirmed these findings in a study including AML,
myelodysplastic syndrome, and ALL patients.” However, another report by the
Cellular Therapy and Immunobiology Working Party of the EBMT found that
HLA mismatching increased mortality in PTCy transplants.® Although this study
also originates from the EBMT Registry, key methodological differences may
account for the seemingly contradictory findings. The research by Arrieta-
Bolafos focused on only 178 patients with ALL receiving PTCy, primarily due to
a shorter inclusion period and the requirement for 6-locus high-resolution HLA
typing for both donors and recipients. More importantly, the analysis

encompassed a range of hematological malignancies, including acute myeloid



leukemia, non-Hodgkin lymphoma, chronic lymphocytic leukemia, chronic
myeloid leukemia, Hodgkin  lymphoma, multiple myeloma, and
myeloproliferative neoplasms, among others. A preliminary, unpublished sub-
analysis suggested that the impact of HLA mismatch might vary depending on
the underlying diagnosis. These findings indicate that HLA matching, along with
other non-HLA factors, could influence transplant outcomes differently based on

the specific disease, highlighting the need for disease-specific analyses.

Non-HLA donor characteristics have also been shown to influence transplant
outcomes and may warrant more weight to these characteristics in donor
selection algorithms. For example, matching CMV-negative serostatus between
donor and recipient was associated with improved survival, as previously
described.?>?° However, most patients in this cohort were transplanted before
the introduction of letermovir, which seems to have reduced the impact of CMV
status on HCT outcomes.?’ The role of CMV serostatus in the letermovir era will
require further evaluation with more recent cohorts. Another important variable
was older donor age, which was associated with a higher risk of severe acute
GVHD. Younger donor age has long been recognized as beneficial, reducing
the incidence of GvHD and potentially improving NRM and survival in unrelated
donor HCT.#?*% Although female donor to male recipient had only moderate
effect on outcomes and only affected grade Il acute GVHD, this finding may
have practical implications, given the high representation of female donors in

international registries.

This study is the largest to date involving adult ALL patients undergoing
unrelated donor HCT with PTCy and confirms the safety and efficacy of the
procedure.**! It also confirms the adverse impact of well-established patient-
and disease-related risk factors, such as more advanced disease stage and
older age at transplant.** This study helps clarify the still-debated impact of HLA
mismatch in UD-HCT with PTCy in the specific setting of ALL, while also
confirming previously published findings on the influence of other donor-related
variables. However, these results should be interpreted with caution due to
several limitations. First, the number of cases involving this specific transplant
modality remains relatively small, which may limit the statistical power and

generalizability of the findings. Second, the cohort was heterogeneous,
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including patients transplanted in different disease stages (CR1 and CR2),
treated with varying conditioning intensities, and diverse post-transplant
cyclophosphamide (PTCy) regimens. These factors could confound the
observed outcomes. As the use of PTCy-based HCT continues to expand,
future studies with larger, more homogeneous cohorts are needed to validate
our findings and explore in greater depth the role of specific HLA mismatches

and other donor-related or recipient-specific variables.

In conclusion, when selecting the most appropriate unrelated donor for ALL
patients undergoing HCT with PTCy, based on this study HLA matching might
not be the most important variable to consider. Other non-HLA donor
characteristics, such as donor age, as well as donor/recipient sex and CMV
matching, seem to play an important role. Further research is needed to refine

and validate these recommendations.
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Table 1. Patient, disease and transplant characteristics

Type of donor

Variable Overall uD 7/8 | uD 8/8
No. of patients 350 113 237
Age in years, median (range) 37 (18-76) 40 (18-68) 35 (18-76) 0.18
| Sex, n (%) 0.04
\ Male 202 (58) 74 (65) 128 (54)
\ Female 148 (42) 39 (35) 109 (46)
CMV serologic status, n (%) 0.24
Positive 255 (74) 88 (78) 167 (72)
Negative 90 (26) 25 (22) 65 (28)
Missing 5 0 5
Karnofsky score at HCT, n (%) 0.63
=90 233 (70) 80 (72) 153 (70)
<90 98 (30) 31 (28) 67 (30)
Missing 19 2 17
HCT-CI, n (%) 0.41
0 182 (57) 51 (53) 131 (59)
1-2 77 (24) 28 (29) 49 (22)
23 60 (19) 18 (19) 42 (19)
Type of ALL, n (%) 0.06
T-ALL 70 (20) 25 (22) 45 (19)
B-ALL Ph+ 101 (29) 36 (32) 65 (27)
B-ALL Ph- 109 (31) 39 (35) 70 (30)
B-ALL Ph unknown 70 (20) 15 (12) 57 (24)
Disease status at HCT, n (%) 0.39
CR1 231 (66) 71 (63) 160 (68)
CR22 119 (34) 42 (37) 77 (32)
Measurable residual disease, n (%) 0.68
Positive 56 (29) 20 (31) 36 (28)
Negative 138 (71) 45 (69) 93 (72)
Missing 156
. 2019 2019 2019
Year of HCT, median (IQR) (2017-2020) (2017-2021) (2017-2020) 0.45
Conditioning, n (%) 0.003
Reduced intensity 66 (19) 26 (23) 40 (17)
TBI myeloablative 191 (55) 70 (62) 121 (51)
Chemotherapy myeloablative 93 (27) 17 (15) 76 (32)
GVHD prophylaxis, n (%) 0.07
PTCy + CNI + MMF 250 (71) 90 (80) 160 (67)
PTCy + CNI 56 (16) 12 (11) 44 (19)
PTCy + sirolimus + MMF 27 (8) 5 (4) 22 (9)
PTCy + other 17 (5) 6 (5) 11 (5)

Abbreviations: UD, unrelated donor; HCT, hematopoietic cell transplant; CMV, cytomegalovirus;
HCT-CI, hematopoietic cell transplant-specific comorbidity index; ALL, acute lymphocytic
leukemia; Ph, Philadelphia chromosome; CR, complete remission; GvHD, graft-versus-host

disease; PTCy, post-transplant cyclophosphamide; CNI, calcineurin inhibitor; MMF,

mycophenolate mofetil; IQR, interquartile range; TBI, total body irradiation
* Wilcoxon rank sum test; Fisher's exact test
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Table 2. Donor characteristics

Type of donor

Variable Overall uD 7/8 uD 8/8 p
n=113 n =237 value*

Age in years, median (range) 28 (18-57) | 29 (18-57) | 28 (18-54) 0.04
Age group, n (%) 0.13

18-25 113 (32) 33 (29) 80 (34)

25-33 129 (37) 37 (33) 92 (39)

33-58 108 (31) 43 (38) 65 (27)
Sex, n (%) 0.5

Male 247 (71) 74 (65) 128 (54)

Female 103 (29) 39 (35) 109 (46)
Donor/recipient sex, n (%) 0.15

Female / male recipient 57 (16) 23 (20) 34 (14)

Other 293 (84) 90 (80) 203 (86)
CMV serologic status, n (%) 0.11

Negative 164 (47) 46 (41) 118 (50)

Positive 186 (53) 67 (59) 119 (50)
Donor/recipient CMV serology, n (%) 0.18

Donor and recipient negative 60 (17) 13 (12) 47 (20)

Other 285 (83) 100 (88) 185 (80)

Missing 5 0 5
Donor/recipient HLA match, n (%)

Considering HLA-A, -B, -C, DR, DQ 0.001

10/10 MUD 219 (63) 0 (0) 219 (92)

9/10 MMUD 112 (32) 102 (90) 10 (4)

8/10 MMUD 9(3) 9 (8) 0 (0)

Locus mismatch

HLA-A 66 (19) 66 (58) 0 (0)

HLA-B 18 (5) 18 (16) 0 (0)

HLA-C 22 (6) 22 (19) 0 (0)

HLA-DR 72 7 (6) 0 (0)

HLA-DQ 19 (5) 9 (8) 10 (4)

Abbreviations: UD, unrelated donor; MUD, matched unrelated donor; MMUD, mismatched
unrelated donor; CMV, cytomegalovirus; HLA, human leukocyte antigen
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Table 3. Transplant outcomes of the entire cohort

Outcome* % (95% CI)
Acute graft-versus-host disease*
Grade lI-IV 28 (23-33)
Grade III-IV 9 (6-12)
Chronic graft-versus-host disease”
Overall 28 (23-34)
Extensive 12 (9-17)
' Non-relapse mortality” 15 (11-19)
Relapse incidence * 24 (19-29)
' Leukemia-free survival® 62 (56-67)
Overall survival® 73 (67-78)

. Graft-versus-host disease-free and relapse-free survival® 48 (42-54)

*180-day cumulative incidence; “cumulative incidence at 2 years; survival probability at 2 years.
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Table 4. Transplantation Outcomes according to the donor’'s HLA match

Outcome

Univariate analysis*

8/8 MUD

Multivariate analysis®

HR (95% ClI)

aGVHD grades Il-IV | 30 (24- 36) | 24 (16 - 33) 1.28 (0.78 — 2.12) 0.3
aGVHD grades lll-IV | 9 (6 - 13) 8 (4 - 15) 1.1 (0.45 - 2.66) 0.83
cGVHD any grade 27 (21-34) | 30 (20 - 40) 1 (0.59 - 1.68) 1

cGVHD extensive 15 (10- 21) 6 (2-13) 2.9 (1.14-17.38) 0.03
NRM 14 (9-19) | 17 (10- 26) 0.79 (0.42 — 1.5) 0.47
Relapse 23(17-29) 25 (17 - 35) 0.91(0.54-1.54)  0.74
Overall survival 74 (67 - 80) | 69 (58 - 78) 0.85(0.54—1.36) | 051
Disease-free survival = 64 (56 - 70) | 58 (46 - 67) 0.84 (0.56 — 1.26) 0.4
GRFS 48 (40 - 54) | 50 (39 - 60) 1.02 (0.71-1.46) | 0.92

* Cumulative incidence probability (95% confidence interval) of myeloid engraftment at 40 days,
platelet engraftment at 180 days, acute graft-versus-host disease (aGVHD) at 150 days, chronic

graft-versus-host disease (cGVHD), non-relapse mortality (NRM) and relapse at 3 years.

Probability of overall survival, disease-free survival and graft-versus-host disease and relapse-free
survival (GRFS) (95% confidence interval) at 3 years.
X 7/8 MMUD donors was the reference group.
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Table 5. Multivariate analysis of transplant outcomes according to non-HLA donor-
related variables

Donor age' D/R CMV?
HR HR

Outcome (95% CI) (95% CI)

aGVHD grades II-IV (1_11'_%7) 0.047 | 1 o350s | 004 (0'52;358) 0.71
aGVHD grades Ill-IV (1_016?26_59) 0.026 (o.éég.za) 0.43 (0_52;%.28) 0.26
CGVHD any grade (0.817'_1551) 0.33 (0.9;?3. | 008 (0_501?1?66) 0.78
cGVHD extensive (0.812.-214.89) 0.31 (0.8259513) 0.11 (0.22:?[.38) 0.23
NRM (0.712'9545) 0-89 (0.301-71(5.85) 0.54 (0.826.-476?05) 0.09
Relapse 0513 | %P | oeseen | O | 079 0.24
oS 073-129 | 57 | 0ao-155)| 964 | (0osasg 0055
LFS osiizg | OB | oisren 053 (0331a) | 00%
GRFS (0.91?}344) 0.09 (0.914:123718) 0.09 (o.élgflsl) 0.13

Abbreviations: GvHD, graft-versus-host disease; aGvHD, acute GvHD; cGvHD, chronic GvHD;
NRM, non-relapse mortality; LFS, leukemia-free survival, OS, overall survival; GRFS, graft-
versus-host disease and relapse-free survival; HR, hazard ratio; Cl, confidence interval; D/R,

donor/recipient

1. Continuous variable
2. Other combination different from female donor to male patient was used as reference group.
3. CMV negative donor to CMV negative patient was used as reference group.
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Figure legends
Figure 1. Adjusted transplant outcomes for 8/8 matched or 7/8 mismatched

unrelated donors; A: Probability of overall survival (OS); B: Probability of
leukemia-free survival (LFS); C: Cumulative incidence of relapse (RI); D:

Cumulative incidence non-relapse mortality (NRM).

Figure 2. Forest plot of leukemia-free survival (LFS) for 8/8 matched or 7/8
mismatched unrelated donors within subgroups of patient, disease or transplant

characteristics.
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Variable

Overall

Age of the Donor at HCT
<=29
>29

Age of the Patient at HCT
<=38
>38

CMV Donor to patient
Neg to Neg
Other

Detailled Disease status at HCT
CR1
CR2+

Female donor to male patient
No
Yes

Karnofsky score
<90
>= 90

RIC or MAC regimen
MAC
RIC

Type of ALL
B phi-
B phi NA
B phi+
T

Year of transplantation
<=2019
>2019

350

178
172

177
173

60
285

231
119

293
57

98
233

284
66

109
70
101
70

209
141

HR (7/8 vs 8/8)

B A et U s e

[T | |
051 2 3

2-Yr LFS for 7/8
57.5 (46.4 - 67.2)

57.7 (41.3 - 71)
57.2 (41.4-70.2)

73 (56 - 84.3)
474 (33.3 - 60.3)

71.3 (34.4 - 89.8)
56.2 (44.6 - 66.4)

65.6 (51.2 - 76.7)
44.4 (27.5 - 60.1)

56.8 (43.7 - 68)
57.7 (34.3 - 75.3)

74.2 (53.1 - 86.8)
50 (36.8 - 61.9)

58.3 (45.5 - 69.1)
54.9 (31.2 - 73.4)

48.1(28.9 - 65)
49.5(19.5 - 73.8)
64.2 (45.6 - 77.9)
67.1(37.9 - 84.8)

55 (40.1 - 67.6)
57.9(38.9 - 72.9)

2-Yr LFS for 8/8
63.7 (56.2 - 70.3)

64.4 (53.6 - 73.2)
62.7 (51.6 - 72)

62.3 (51.5-71.3)
65.4 (54.4 - 74.4)

77.4 (60.8 - 87.7)
59.4 (50.6 - 67.2)

71.6 (62.5 - 78.8)
475 (34.2 - 59.6)

65.1 (57 - 72.1)
54.4 (33 - 71.6)

66.1 (51.5- 77.3)
63 (53.5-71)

64.8 (56.5 - 71.8)
56.9 (36.4 - 73)

59.1 (45.3 - 70.5)
49 (32.6 - 63.5)

73.9 (59.2 - 83.9)
75.1 (56.8 - 86.6)

63.5 (54.3 - 71.3)
64 (49.1 - 75.6)

Interaction

0.59

0.16

0.78

0.17

0.58

0.31

0.45

0.27

0.11



