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Key Points

• Race, haplotype fre-
quency, and disease
status at time of MUD
search influence the
probability of identifying
a MUD/receiving a
transplant.

• Patients with a low likeli-
hood of receiving aMUD
transplant may proceed
to a haploidentical
transplant as soon as
indicated.

Donor availability for allogeneic transplantation remains an important factor in

determining outcomes of a successful transplant. We examined outcomes of 242 patients

treated over 3 years who had a matched unrelated donor (MUD) search at our institution.

One hundred sixty patients (66%) had a 10 of 10 MUD identified, and 85 (53%) proceeded to

MUD transplantation. White patients and those with common haplotypes were more likely

to have a MUD identified (odds ratio [OR], 7.4 [P , .0001]; OR, 41.6 [P , .0001]), and were

more likely to proceed to transplantation with a MUD (OR, 11.2 [P , .0001]; OR, 85.1

[P5 .002]). In addition, patients who were newly diagnosed/in remission at the time of MUD

search had a higher probability of receiving a transplant (OR, 2.01 [P 5 .013]) and better

progression-free survival (PFS; P, .0001). Inmultivariate analysis for patients who received

a transplant, donor type did not influence PFS at 3 years, which was 40% for MUD and 57%

for haploidentical transplants, respectively (hazard ratio, 1.2 [P 5 .50]). In conclusion, race,

haplotype frequency, and disease status at the time of MUD search influence the probability

of identifying aMUD and receiving a transplant. Patients with a low likelihood of receiving a

MUD transplant may proceed to a haploidentical transplant as soon as indicated, as this

approach does not appear to compromise transplant outcomes.

Introduction

Allogeneic hematopoietic stem cell transplantation (HSCT) is a curative treatment and has become a
standard of care for patients with high-risk or advanced hematologic malignancies.1 The use of HSCT
has expanded rapidly over the past decades owing to substantial advances in transplant procedures and
supportive care.2-4 However, providing a suitable donor for HSCT for all patients in an optimal period of
time remains an unmet need. Even though a fully HLA-matched related donor (MRD) is considered the
first graft choice for transplantation, approximately two-thirds of patients who need HSCT do not have a
MRD available, thus most patients must rely on alternative donor choices.5 An HLA-matched unrelated
donor (MUD) has been accepted as the next best option. The success of unrelated-donor HSCT is
primarily influenced by the degree of HLA matching between the donor and the recipient.6-8 High-
resolution matching at 8 alleles at HLA-A, -B, -C, and -DRB1 (8 of 8 match) is considered standard for
unrelated donor transplantation,7,9 as transplant outcomes after MUD grafts approximate those of MRD
grafts.10-13 Hence, most transplant centers usually proceed with an unrelated donor search for all
patients in need of a transplant if no MRD is available. However, identification of a MUD may be
challenging due to donor availability for non-white populations or mixed-race individuals. In addition, the
MUD search and procurement of stem cell product usually take much longer (on average 3-4 months)14
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than that of a related donor (;1 month). As a result, many patients
may develop progressive disease or become medically unfit while
waiting for a MUD transplant, which might have a negative impact on
overall survival. With recent improvements in haploidentical donor
transplant outcomes resembling those of MUD transplants,15 it
remains unclear whether it is better to proceed with a haploidentical
donor transplant as soon as possible at least for certain groups of
patients as opposed to waiting for a suitable MUD, before disease
progression or development of an infection that might preclude
proceeding to transplantation.

Therefore, in this study, we hypothesized that certain groups of
patients may not benefit from performing a MUD search. We sought
to evaluate availability of a MUD donor, ability to proceed to
transplant with a MUD, as well as transplant outcomes for all
patients who had a MUD search started at our institution.

Methods

All 242 consecutive patients with a diagnosis of primary/secondary
acute myeloid leukemia (AML) and myelodysplastic syndrome
(MDS) who had an unrelated donor search performed between
January 2013 and December 2015 at the University of Texas MD
Anderson Cancer Center (UTMDACC) and had follow-up at
our institution were identified through review of the institutional
database and were included in this analysis. All patients provided
written informed consent for the treatment in accordance with the
Declaration of Helsinki. The UTMDACC Institutional Review Board
approved the treatment protocols and this retrospective study.

HLA typing and unrelated donor search

All patients had intermediate-/high-resolution HLA typing performed
by DNA sequencing. Unrelated donor searches were done through
Bone Marrow Donor Worldwide (BMDW) and/or the National
Marrow Donor Program (NMDP). A full MUD was defined as a 10 of
10 allele match at HLA-A, -B, -C, -DRB1, and -DQB1 between the
donor and the recipient whereas a single-allele/-antigen mismatch
at any of these loci was designated as a 9 of 10 HLA match. A
common haplotype was defined as 1/2000 in frequency or greater
based on the NMDP Registry Haplotype Frequencies.16 Length of
search was defined as the interval from the start of the search to
time of identifying an acceptable 10 of 10 MUD. According to
standard operating procedures, our first donor choice for trans-
plantation is a MRD. HLA typing of the family members was sent
concomitantly or as soon as possible after patient’s typing. For
patients with a diagnosis of acute leukemia, the standard procedure
is to begin a MUD search as soon as the results of the HLA typing of
the recipient is obtained, often pending MRD identification. If no
10 of 10 MUD was available, the choice between a 9 of 10 MUD,
haploidentical or umbilical cord blood (UCB), was based on the
treating physician’s decision.

Statistical methods

The associations between MUD identification and types of trans-
plantation and subgroups of interest, including race, haplotype
frequency, and remission status at the time of MUD search, were
assessed using either the Fisher’s exact test or its generalization. In
addition, logistic regression modeling was performed to evaluate the
likelihood of successful 10 of 10MUD identification, receiving a MUD
transplant, and receiving any transplant types in these subgroups of
interest. Progression-free survival (PFS) was computed from date of

MUD search or from date of stem cell infusion (for type of transplant)
to date of disease progression, death (if died without disease
progression), or last follow-up. Patients who were alive and did not
experience progression of disease at the last follow-up date were
censored. The Kaplan-Meier method was used to estimate PFS, and
differences in PFS between groups were assessed using the log-rank
test. Moreover, associations between PFS and measures of interest
were examined using Cox proportional hazards regression models.
Assessment of transplant (yes vs no) from date of MUD search was
included in the regression models as a time-dependent covariate. All
statistical analyses were performed using SAS 9.3 for Windows
(SAS Institute Inc, Cary, NC). All statistical tests used a significance
level of 5%. No adjustments for multiple testing were made.

Results

Patient characteristics

The analysis included 242 patients with primary AML (n 5 206;
85%), secondary AML from an antecedent MDS (MDS/AML)
(n 5 23; 10%) or from myeloproliferative neoplasm (MPN/AML)
(n 5 10; 4%), and MDS (n 5 3; 1%), who had a MUD search
preformed at UTMDACC over a 3-year period (1 January 2013
through 21 December 2015). Patient characteristics are summa-
rized in Table 1. The median age was 58 years (range, 9-80 years);
123 patients (51%) were male and 182 patients (75%) were white.
One hundred thirteen patients (47%) had disease in complete
remission at the time of MUD search, whereas 35 (14%) had
primary induction failure (PIF), 43 (18%) had relapse/refractory
disease, and 49 (20%) were newly diagnosed. The median time
from diagnosis to MUD search was 79 days (range, 0-5 days; 981
days). Patients were grouped into 2 categories based on disease
status at MUD search: (1) newly diagnosed and in complete
remission at the time of MUD search and (2) patients with PIF and
relapsed-refractory disease. One hundred ninety patients (79%)
had common haplotypes; the rest had uncommon haplotypes
according to NMDP Registry Haplotype Frequencies.16

Characteristics associated with successful 10 of 10

MUD identification

One hundred sixty patients (66%) had a 10 of 10 MUD identified
with the median time from starting a MUD search to a MUD
identification of 20 days (range, 6-746 days).

The majority of white patients (85%) had common haplotypes
compared with only 58% of patients of other races (P , .0001)
(Table 2). Both race and haplotype frequencies were significantly
associated with 10 of 10 MUD identification. A 10 of 10 MUD was
found in 141 of 182 white patients (77%), whereas only 19 of 60
non-white patients (32%) had a 10 of 10 MUD identified (P ,
.0001) (Table 2). A significantly higher percentage of patients with
common haplotypes had 10 of 10 MUD identification compared
with those of uncommon haplotypes (82% vs 10%; P , .0001)
(Table 2). Taken together, race and haplotype frequency were
independently associated with 10 of 10 MUD identification, where
the odds for identification were 6.8 times (95% confidence interval
[CI], 3.1-14.9) higher for white patients compared with non-white
patients (P , .0001) and 39 times (95% CI, 13.9-110.4) greater
for patients with common haplotypes compared with uncommon
haplotypes (P , .0001) (Table 3).
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Characteristics associated with proceeding to a 10 of

10 MUD transplant

Despite a successful MUD search, only 85 of 160 patients (53%)
proceeded to MUD transplantation, whereas 66 patients (27%)
received transplants from other donor types (9 [4%] 9 of 10 MUD,

20 haploidentical [8%], 22 cord blood [9%], and 15 matched
sibling donor transplant [6%]), and 91 patients (38%) did not
receive a transplant. The reasons for not proceeding to transplant
included disease progression (n 5 36; 40%), refractory disease
(n 5 19; 21%), and other causes (n 5 36; 40%). Among other
causes were doctor’s preference (8 of 34; 24%), patient’s
preference (7 of 34; 21%), poor performance status (3 of 34;
9%), insurance denial (3 of 34; 9%), and unknown causes (13 of
34; 38%).

The median time from MUD search to 10 of 10 MUD transplant
was 2.9 months (range, 1.4-13.0 months), to MRD transplant was
2.3 months (range, 1.6-6.4 months), to a haploidentical transplant
was 3.5 months (range, 0.9-13.4 months), to a 9 of 10 MUD
transplant was 4.6 months (range, 3.7-13.1 months), and to a UCB
transplant was 3.2 months (range, 1.7-14.7 months) (Kruskal-Wallis
P 5 .002).

Similar with MUD identification, both race and haplotype frequen-
cies were significantly associated with receiving a 10 of 10 MUD
transplant (supplemental Figure 1). Eighty-one white patients (45%)
and 4 non-white patients (7%) proceeded to a 10 of 10 MUD
transplant (P , .0001). Eighty-five of 190 patients (45%) with
common haplotypes received a MUD transplant, whereas none of
the patients who had uncommon haplotype received a MUD
transplant (P , .0001) (Table 2). When race and haplotype
frequency were considered together, both factors were indepen-
dently associated with proceeding to MUD transplantation (white
vs non-white: odds ratio [OR], 7.7; 95% CI, 2.7-21.7; P 5 .0001)
(common haplotype vs uncommon haplotype: OR, 66; 95% CI,
3.9 to.999; P5 .004) (Table 3). In contrast, when transplant from
all donor types were considered (ie, any transplant vs no transplant),
neither race nor haplotype frequency was associated with pro-
ceeding to transplantation. Instead, it was patients with early
disease (either in remission or newly diagnosed) who were more
likely to proceed to transplantation compared with those with more
advanced disease (PIF or relapse/refractory disease) (OR, 2.0;
95% CI, 1.1-3.4; P 5 .02) (Table 3).

PFS for patients with a MUD search

The median follow-up duration for survivors (n 5 112) was 17.7
months (range, 1.4-48.1 months). The 3-year PFS for all 242
patients who had MUD search was 31%. Higher 3-year PFS
was seen in patients who received transplantation compared
with no transplantation (39% vs 19% at 3 years). In addition,
patients who received transplantation experienced decreased
risk of progression or death compared with those who did not
receive a transplant (hazard ratio [HR], 0.34; 95% CI, 0.25-0.48;
P , .001). The 3-year PFS for patients receiving MRD, haplo-
identical, 10 of 10 MUD, 9 of 10 MUD, and cord blood were
65%, 57%, 40%, 42%, and 20%, respectively (Figure 1). For
patients with early disease (in remission/newly diagnosed) com-
pared with those with more advanced disease (PIF/active disease),
the 3-year PFS rates were 48% and 13%, respectively (P , .001)
(Figure 2).

A multivariable analysis (MVA) for PFS of patients who received a
transplant (starting from date of transplant; N 5 151) considering
disease type, disease status, cytogenetic risk, donor type, and time
from a MUD search to transplant showed significant impact on
transplant outcomes for disease status, cytogenetics, and time from

Table 1. Patients’ characteristics

Measure All patients, N 5 242

Sex, n (%)

Male 123 (51)

Female 119 (49)

Median age (range), y 57.8 (9.3-79.6)

White, n (%)

Yes 182 (75)

No 60 (25)

Diagnosis, n (%)

AML 206 (85)

MDS/AML 23 (10)

MPD/AML 10 (4)

MDS 3 (1)

Disease status at MUD search, n (%)

Remission 113 (47)

Not in remission 128 (53)

Missing 1 (0.4)

Reason not in remission, n (%)

PIF 35 (28)

Relapsed/refractory 43 (34)

Newly diagnosed 50 (39)

Haplotype frequency, n (%)

Common 190 (79)

Uncommon 52 (21)

10/10 MUD identified, n (%)

Yes 160 (66)

No 82 (34)

Transplant type, n (%)

MUD 85 (35)

Other 66 (27)

None 91 (38)

Reason for not receiving a transplant, n (%)

Disease progression 36 (15)

Refractory 19 (8)

Other 36 (15)

Median time to SCT from MUD search date

(range), mo

10/10 MUD (n 5 85) 2.9 (1.4-13.0)

MRD (n 5 15) 2.3 (1.6-6.4)

9/10 MUD (n 5 9) 4.6 (3.7-13.1)

Haploidentical (n 5 20) 3.5 (0.9-13.4)

UCB (n 5 22) 3.2 (1.7-14.7)

MPD, myeloproliferative disorder; SCT, stem cell transplant.
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a MUD search to transplant, whereas donor type did not impact
transplant PFS (Table 4).

A second MVA for PFS was performed for all patients who had
a MUD search (N 5 242) considering haplotype (common vs
uncommon), race (white vs non-white), cytogenetics (adverse vs
intermediate/favorable), diagnosis (de novo AML vs other), disease
status at MUD search (newly diagnosed/complete remission vs PIF/
relapsed/refractory), and receiving a transplant (yes vs no). Patients
who had intermediate/favorable cytogenetics, were diagnosed with
de novo AML, were newly diagnosed/complete remission, and had
received a transplant experienced significantly better PFS com-
pared with their counterparts (Table 4).

Race, haplotype, and disease status combination

The percentages of patients who had a MUD identified and had
received a MUD transplant, as well as the 3-year PFS for patients
based on race, haplotype, and disease status at the time of MUD

search, are presented in Table 5. The highest percentages were
observed for white patients who were newly diagnosed/complete
remission with common haplotype (60%MUD identified, 69%MUD
transplant, 3-year PFS rate of 46%), whereas the patient group with
the lowest percentages was non-white patients with PIF/relapsed/
refractory and had uncommon haplotype (1% MUD identified, 0%
MUD transplant, 3-year PFS rate of 0%) (Table 5).

Discussion

A continuous increase in unrelated donor availability worldwide,
now to over 27 million volunteer donors,17 has increased access to
transplantation especially for the white population. According
to a report on HSCT activity worldwide in 2012, compared with
2006, an increase of ;50% of allogeneic stem cell transplant
activity was observed with a major increment seen in unrelated
donor compared with related donor transplants.18 However, a big
gap between need and availability of unrelated donors remains,

Table 3. Association between race, haplotype frequency, and disease status and MUD identified, MUD transplant received, and any transplant

received: multivariable models

Outcome Predictor Odds ratio (95% CI) P

10/10 MUD identified White vs other 6.8 (3.1-14.9) ,.0001

Common haplotype vs uncommon haplotype 39.2 (13.9-110.4) ,.0001

10/10 MUD transplant White vs other 7.7 (2.7-21.7) .0001

Common haplotype vs uncommon haplotype 66.3 (3.9-.999) .004

All transplant types White vs other 1.5 (0.8-2.9) .18

Common haplotype vs uncommon haplotype 1.5 (0.8-2.8) .27

Remission/newly diagnosed vs PIF/relapsed/refractory 2.0 (1.1-3.4) .02

Table 2. Summary of MUD measures by race and haplotype separately

Measure

Race Haplotype frequency

P*White, N 5 182 Other, N 5 60 Common, N 5 190 Uncommon, N 5 52

Haplotype frequency, n (%)

Common 155 (85) 35 (58) ,.0001

Uncommon 27 (15) 25 (42)

10/10 MUD identified, n (%)

Yes (N 5 160) 141 (77) 19 (32) ,.0001

No (N 5 82) 41 (23) 41 (68)

Transplant type, n (%)

10/10 MUD 81 (45) 4 (7) ,.0001†

Other 39 (21) 27 (45)

None 62 (34) 29 (48)

10/10 MUD identified, n (%)

Yes 155 (82) 5 (10) ,.0001

No 35 (18) 47 (90)

Transplant type, n (%)

10/10 MUD 85 (45) 0 ,.0001†

Other 39 (21) 27 (52)

None 66 (35) 25 (48)

*Fisher’s exact test.
†Generalized Fisher’s exact test.
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especially for the non-white population. The likelihood that a patient
will find an optimal unrelated donor varies greatly based on genetic
variability within a population or degree of an HLA match required.
According to NMDP data, white patients represent ;50% of all
volunteer unrelated donors, whereas the composition of other ethnic
groups such as African American, Hispanic, or Asian is only;20%.19

Besides a poor representation in donor registries, many racial groups
have a high degree of genetic diversity within population (highest in
African Americans), which makes it more challenging for these
patients to find a suitable unrelated donor. Challenges in finding an
optimal MUD in certain populations, and also time and expense spent
on a MUD search, can be major barriers to effectively reaching
transplantation. Results from a cost-analysis study by van Agthoven
et al showed that the cost of MUD transplant per patient was much
higher than the average cost of allogeneic transplant and nearly one-
third of these costs were spent on the search for a suitable donor.20

Haploidentical transplants compensate for the lack of unrelated donors
in the non-white population. During the last decade, several novel
approaches have been developed to control the intense bidirectional
alloreactivity between the donor and the recipient. One of the most
successful methods is using posttransplant high-dose cyclophospha-
mide (PTCY) to selectively deplete alloreactive T cells following
T-cell–replete haploidentical transplantation. Using this approach,
the treatment-related mortality has been decreased with multiple
retrospective studies now showing similar outcomes between hap-
loidentical transplantation and HLA-matched transplants, including
MUD transplants.15,21-28 With improvements in haploidentical trans-
plant outcomes and wide availability of haploidentical donors, major
questions arise like whether one should proceed to transplantation
before a MUD is identified if there is a low likelihood of identifying an
unrelated donor, and whether one should wait to determine whether
a MUD is available if the transplant is urgently needed.

Previous studies have shown that the probability of finding an
unrelated donor for transplantation varies significantly based on the
race of the recipient. According to a study by Gragert et al using
population-based genetic models to predict the likelihood of

identifying a suitable donor from the NMDP donor registry, the
likelihood of finding an available 8 of 8 MUD was 75% for white
patients of European descent, only 46% for white patients of Middle
Eastern or North African descent, and ,20% for Africans or African
Americans.29 With an HLA-mismatched donor (7 of 8 MUD), most
ethnic groups appeared to have a donor for transplantation; however,
we were not able to confirm that in a retrospective analysis of race in
individuals who had a transplant at our institution over a 25-year
period, when we found that the actual likelihood of having a
mismatched MUD was about the same both in the white and non-
white population as the probability of finding a MUD.30

Pidala et al previously noted at a single institution that an HLA 8 of 8
MUDwas available for 54% of all patients who received transplants,
with white patients more likely to find a MUD (79%), and white
patients, in addition to patients with younger age, lower Center for
International Blood and Marrow Transplant Research (CIBMTR)
risk, and 8 of 8 HLAmatching, more likely to reach transplantation.31

In our analysis, we found that patients with an uncommon haplotype
were very unlikely to have a MUD identified and proceed to a MUD
transplant. In addition, those with more advanced disease at the
time of MUD search were less likely to receive transplants
compared with those with early disease (newly diagnosed) or in
remission at the time of MUD search. As previously noted, the
percentage of 10 of 10 MUD identification for white patients was
;80%, whereas the majority of non-white patients could not identify
an optimal MUD, and only 7% of non-white patients could finally
proceed to MUD transplant. Furthermore, we also found a significant
association between racial group and haplotype frequency; both
factors strongly influenced not only the likelihood of finding an optimal
MUD but also the likelihood of undergoing MUD transplantation.
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Interestingly, only 10% of patients with uncommon haplotypes had
a 10 of 10 MUD identified and none of these patients could
successfully proceed to MUD transplant.

According to our results, the median time from starting a MUD
search to transplant was ;3 months, whereas doing a transplant
with a haploidentical donor took on average 3.5 months, reflecting
the current approach used in many centers, in which if a MUD is

not available, patients might proceed to a haploidentical donor
transplant. During this waiting period, many patients, especially
those with more advanced disease, might experience disease
relapse or become medically unfit for transplant, which might affect
their survival. In the previous report, disease progression was the
most common cause of not proceeding to transplantation in 35% of
the patients.31 Although we acknowledge that not all causes for not
proceeding to transplant are donor related, we also found that
relapse was the cause for not proceeding to transplant in 40% of
patients and 15% of all patients who had a MUD search developed
relapsed disease before being able to proceed to transplantation,
especially those with more advanced disease at the time of MUD
search. Consequently, this approach does not appear to be optimal,
at least for a subgroup of patients with uncommon haplotypes or
those with advanced disease: the first group is very unlikely to have
a MUD donor identified and proceed to a MUD transplant, and, in
the second group, the advanced nature of disease makes it unlikely
to get to transplant before disease progression or other compli-
cations occur. Moreover, we have shown that proceeding to a
haploidentical donor transplant does not compromise survival of
these patients. Collectively, this evidence clearly demonstrates that
at least some patients who have a lower likelihood of finding a MUD,
and those who need to proceed to transplant urgently, may be
candidates for an earlier alternative donor evaluation, especially a
haploidentical related donor transplant, which can be performed
much faster compared with completing a MUD search, to prevent
(1) loss in time, (2) increased resources, (3) disease progression,
or (4) becoming medically unfit to receive a transplant, potentially
missing the opportunity to benefit from this lifesaving procedure.
Future prospective studies are needed to determine whether
proceeding directly to transplant with other donor types could
improve outcomes in these patients.

In conclusion, our results suggest that not all patients considered for
allogeneic stem cell transplantation require or benefit from a MUD
search. Doing a MUD search may delay transplantation for patients
who are very unlikely to have a MUD or have advanced disease
and may progress before a MUD is identified. Hence, we propose
using race, haplotype frequency, and disease status to appreciate
the need for MUD search. Proceeding with a haploidentical donor may
be advisable when the likelihood of finding a MUD is low or when the
transplant is urgently needed, as our results suggest that proceeding
with a haploidentical donor transplant does not compromise the
outcomes of transplantation.

Table 5. Probability of identifying a MUD, proceeding to a MUD transplant, and PFS for all patients based on race, haplotype, and disease

status at MUD search

Race/haplotype/disease status at MUD search

All patients,

N 5 240, n (%)

10/10 MUD identified,

N 5 159, n (%)

10/10 MUD SCT,

N 5 84, n (%) 3-y PFS, %

White 1 common haplotype 1 newly diagnosed/remission 108 (45) 95 (60) 58 (69) 46

White 1 common haplotype 1 PIF/relapsed/refractory 46 (19) 44 (28) 22 (26) 7

White 1 uncommon haplotype 1 newly diagnosed/remission 17 (7) 0 0 30

White 1 uncommon haplotype 1 PIF/relapsed/refractory 10 (4) 1 (1) 0 10

Non-white 1 common haplotype 1 newly diagnosed/remission 21 (9) 9 (6) 3 (4) 40

Non-white 1 common haplotype 1 PIF/relapsed/refractory 14 (6) 6 (4) 1 (1) 0

Non-white1 uncommon haplotype1 newly diagnosed/remission 16 (7) 3 (2) 0 44

Non-white 1 uncommon haplotype 1 PIF/relapsed/refractory 8 (3) 1 (1) 0 0

Table 4. Multivariable analysis for PFS for patients receiving a

transplant and for all patients who had a MUD search

Measure HR (95% CI) P

Multivariable analysis for PFS for patients

receiving a transplant, N 5 151

Donor

Related (MRD/Haplotype) vs 10/10 MUD
and 9/10 MUD

1.20 (0.62-2.33) .50

Disease status at transplant

CR1/2 vs other 0.63 (0.37-1.08) .09

Cytogenetics

Adverse vs intermediate/favorable 3.18 (1.87-5.43) ,.0001

Diagnosis

De novo AML vs other 0.39 (0.19-0.79) .009

Time from MUD search to transplant, continuous 1.00 (1.00-1.01) .010

Multivariable analysis for PFS for all patients

who had a MUD search, N 5 242

Race

White vs other 0.98 (0.66-1.46) .92

Disease status at MUD search

Remission/newly diagnosed vs other 0.52 (0.36-0.74) ,.001

Cytogenetics

Adverse vs intermediate/favorable 2.67 (1.87-3.83) ,.0001

Diagnosis

De novo AML vs other 0.40 (0.26-0.63) ,.0001

Haplotype frequency

Common vs uncommon 0.68 (0.45-1.02) .06

Transplant

Yes vs no 0.32 (0.23-0.45) ,.0001
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