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Abstract

Hematopoietic cell transplantation (HCT) from a matched related donor (MRD) benefits many
adults with acute myeloid leukemia (AML) in first complete remission (CR1). The majority of
patients do not have such a donor, however, requiring use of an alternative donor if HCT is
undertaken. We retrospectively analyzed 226 adult AML CR1 patients undergoing myeloablative
unrelated donor (URD) (10/10 match, n=62; <9/10, n=29) or MRD (n=135) HCT from 1996—
2007. Five-year estimates of overall survival (OS), relapse, and non-relapse mortality (NRM) were
57.9%, 29.7%, and 16.0%, respectively. Failure for each of these outcomes was slightly higher for
10/10 URD than MRD HCT, although statistical significance was not reached for any endpoint.
The adjusted hazard ratios (HR) were 1.43 (0.89-2.30, p=0.14) for overall mortality, 1.17 (0.66—
2.08, p=0.60) for relapse, and 1.79 (0.86-3.74, p=0.12) for NRM, respectively, and the adjusted
odds ratio (OR) for grades 2—4 acute graft-versus-host disease was 1.50 (0.70-3.24, p=0.30).
Overall mortality among 9/10 and 10/10 URD recipients was similar (adjusted HR=1.16 [0.52—
2.61], p=0.71). These data indicate that URD HCT can provide long-term survival for CR1 AML,;
outcomes for 10/10 URD HCT, and possibly 9/10 URD HCT, suggest that this modality should be
considered in the absence of a suitable MRD.
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INTRODUCTION

Recent advances in the understanding of the molecular pathogenesis of adult acute myeloid
leukemia (AML) have refined our ability to provide prognostic information and risk
determination for subgroups of patients and have helped in the development of risk-adapted
therapeutic strategies (1-3). Nevertheless, the optimal treatment approach remains
controversial in many clinical situations. This is particularly true for patients in first
complete remission (CR1), where treatment-related mortality has the potential to offset or
exceed therapeutic benefits. Recent meta-analyses of prospective trials of adults with AML
in CR1 that assigned participants to undergo allogeneic hematopoietic cell transplantation
(HCT) from a human leukocyte antigen (HLA)-identical (“matched”) related donor (MRD)
vs alternative treatments suggested that allogeneic HCT offers a statistically significant
advantage with regard to overall survival (OS) and relapse-free survival (RFS) compared to
chemotherapy or autologous HCT. This benefit is most obvious for patients with poor-risk
cytogenetics, is less impressive for patients with intermediate-risk cytogenetics, and is lost
for patients with good-risk cytogenetics (4—6). Together, these analyses suggest an important
role of MRD HCT for many patients in CR1 (7-9).

Overall, only 30% of patients who are candidates for allogeneic HCT have a MRD to serve
as a source for stem cells. With the growth of unrelated donor (URD) registries worldwide,
the probability that a patient will successfully identify a suitable donor has dramatically
increased (10, 11). Yet, the benefit of URD HCT for the treatment of CR1 AML is
unknown. Furthermore, the indications for the use of HLA mismatched donors when
matched donors are not available for the treatment of patients in CR1 with low-,
intermediate-, or high-risk disease remain to be defined. Recent retrospective studies on
URD HCT from two large registries indicate that a significant graft-versus-leukemia effect
may be evident and prolonged RFS might be achieved in some patients who are unlikely to
be cured with chemotherapy alone; however, in both studies, non-relapse mortality (NRM)
appeared relatively high, possibly negating a net benefit (12, 13). In addition, preliminary
analyses from a prospective trial suggested a benefit of matched URD HCT compared to
autologous HCT for patients with high-risk disease based on adverse cytogenetics or
persistent disease after induction therapy (14). These findings have prompted the use of
URD HCT primarily as an option for AML patients in CR1 with high-risk features (10, 11,
13, 15). It is conceivable, however, that patients with normal risk features could also benefit
from this approach if NRM were relatively low. Therefore, the outcome of URD HCT for
AML in CR1 deserves further investigation, as is the study of predictors for adverse
outcome in this clinical setting. To this end, we have retrospectively analyzed clinical
outcome after URD HCT from a single center between 1996 and 2007, and compared it with
our MRD HCT experience in the same time period.

Leukemia. Author manuscript; available in PMC 2011 January 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Walter et al. Page 3

PATIENTS AND METHODS

Study Cohort

Patients =18 years of age who underwent HCT were identified from the computerized
database at the Fred Hutchinson Cancer Research Center (Seattle, WA) for this retrospective
analysis. Patients were included if they had AML in CR1 at the time of HCT, underwent
myeloablative conditioning, had either a matched sibling or unrelated donor with available
high-resolution HLA typing data, and received a first transplant between 1996 and 2007. For
our analysis, AML at diagnosis was classified according to the 2001 World Health
Organization (WHO) classification (16). Therefore, patients undergoing HCT before 2001
with a French-American-British (FAB) Cooperative Group diagnosis of Refractory Anemia
with Excess Blasts in Transformation (RAEB-T) were reclassified as having AML and
included in this analysis. CR was defined according to standard criteria proposed by an
International Working Group (17). Cytogenetic risk-group assignment was done according
to the Southwest Oncology Group/Eastern Cooperative Oncology Group (SWOG/ECOG)
criteria (2). Pretransplantation comorbidities were assessed retrospectively using the HCT-
specific comorbidity index (HCT-CI) (18, 19). All patients were treated on protocols that
were approved by the FHCRC Institutional Review Board. Informed consent was obtained
in accordance with the Declaration of Helsinki.

HLA Typing and Matching

All related donors were HLA-matched siblings based on family studies. Histocompatibility
testing and selection of unrelated donors are described in detail elsewhere (20). In brief, high
resolution typing methods for discriminating nucleotide differences encoded in exons 2 and
3 of class | HLA-A, C and B, and exon 2 of HLA-DRB1 and DQB1 included sequencing-
based and oligonucleotide probe hybridization methods for human genomic DNA.
Recipients and donors were defined as HLA-A, C, B, DRB1, and DQB1 allele matched
(“10/10™), or mismatched in the graft-versus-host vector, the host-versus-graft vector, or
bidirectionally. In the absence of matched donors, preference was given to donors with a
single HLA locus disparity (“9/10”) over multi-locus mismatches (“8/10” or greater) (21).

Acute and Chronic Graft-Versus-Host Disease (GVHD)

Criteria for diagnosis and grading of acute and chronic GVHD have been reported
previously (22, 23).

Statistical Analysis

Unadjusted probabilities of OS and RFS were estimated using the Kaplan-Meier method,
and probabilities of NRM, relapse, and GVHD were summarized using cumulative
incidence estimates. NRM was defined as death without prior relapse and was considered a
competing risk for the endpoint of relapse. Death without GVHD was considered a
competing risk for GVHD, and relapse a competing risk for NRM. Outcomes for time-to-
event endpoints (overall mortality, relapse/death [failure for DFS], relapse, NRM, chronic
GVHD) were compared between the matched-related and unrelated donor groups using Cox
regression, while logistic regression was used for acute GVHD. In the URD group, risk
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factors for overall mortality, relapse, and NRM were evaluated using Cox regression. No
adjustments were made for multiple comparisons, and all p-values derived from these
regression models are two-sided. All statistical analyses were performed using STATA 10
(StataCorp LP, College Station, TX).

Patient characteristics

Between January 1996 and December 2007, a total of 226 patients with primary or
secondary AML in CR1 met our study inclusion criteria: 135 patients received MRD HCT,
62 patients had a 10/10 matched URD HCT, 23 patients had a 9/10 matched URD HCT, and
6 patients had a <9/10 matched URD HCT. The median duration of CR1 prior to HCT was
122 days (range: 10-526 days). More than one course of chemotherapy was required to
achieve remission in 39.2% of patients required (2 cycles in 30.4%, 3 or more cycles in
8.8%). Seventy-six percent of patients received consolidation chemotherapy before HCT,
including 41.6% receiving more than 2 cycles of consolidation therapy; high-dose
cytarabine was used as consolidative therapy in 60.8% of patients. Other characteristics of
the patients, conditioning regimens, and GVHD prophylaxis are provided in Table 1.

Acute and Chronic GVHD

In the entire cohort, the incidence of grades 2—4 acute GVHD was 70.9% post-HCT among
220 with available data, while the incidence of grades 3—4 acute GVHD was 20.9%. By two
years following HCT, the estimated probability of chronic GVHD was 49.6%. The
incidences of acute and chronic GVHD at 2 years for the various donor groups, MRD, 10/10
URD, and 9/10 URD, are shown in Table 2. In unadjusted models among all patients in the
MRD, 10/10 URD, and 9/10 URD groups, patients undergoing 10/10 URD tended to have
higher odds of developing grades 2—4 acute GVHD than patients undergoing MRD (odds
ratio (OR): 1.90 [95% confidence interval: 0.95-3.81], p=0.07). In contrast, the probability
of grades 3-4 GVHD tended to be lower in the 10/10 URD group (OR 0.72 [0.33-1.61],
p=0.43) and the risk of chronic GVHD was similar (HR 1.16 [0.76-1.78], p=0.49). After
adjustment for various covariates (conditioning regimen, age, source of stem cells, year of
HCT, and CMYV status), comparing 10/10 URD to MRD HCT, the ORs were 1.50 (0.70—
3.24, p=0.30) for grades 2-4 acute GVHD, 0.79 (0.33-1.93, p=0.61) for grades 3—4 acute
GVHD, while the HR was 1.42 (0.90-2.24, p=0.13) for extensive chronic GVHD (Table 3).
Similar univariate and multivariable models were fit for the comparison of 10/10 URD vs
9/10 URD HCT among only patients in these groups. These models indicated that patients
undergoing 9/10 URD HCT may have a higher risk for development of grades 3—4 acute
GVHD (OR: 2.55 [0.78-8.33], p=0.12) and, to a lesser degree, grades 2—4 acute GVHD
(OR: 1.48 [0.37-5.86], p=0.58) as well as extensive chronic GVHD (HR: 1.45 [0.76-2.76],
p=0.26), although the small sample sizes limited the power to observe a statistical significant
difference. Given these results, a comparison of the 9/10 URD group with the MRD group
results in similar HRs and ORs relative to the 10/10 URD group compared to the MRD
group (Table 3).
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OS, RFS, Relapse, and NRM

Among the entire study cohort, 67 patients (29.6%) relapsed and 95 patients (42.0%) died as
of July 25, 2009. Neither median OS nor median DFS was reached for the entire cohort. The
estimates for 5- and 10-year OS were 57.9% (95% confidence interval, 51.0-64.2%) and
54.3% (46.5-61.4%), respectively. The estimates for 5- and 10-year DFS were only slightly
lower at 54.3% (47.4-60.8%) and 51.1% (43.6-58.1%), respectively. The 2- and 5-year
estimates of relapse were 26.8% (21.0-32.6%) and 29.7% (23.6-35.8%), while the 2- and 5-
year estimates of NRM were 13.8% (9.3-18.3%) and 16.0% (11.1-20.9%), respectively. In
univariate analyses among all patients in the MRD, 10/10 URD, and 9/10 URD groups,
patients undergoing 10/10 URD HCT had trends for higher risks of overall mortality (hazard
ratio [HR]: 1.48 [0.94-2.34], p=0.09; Figure 1A), failure for DFS (HR: 1.37 [0.89-2.13],
p=0.16; Figure 1B), and NRM (HR 1.88 [0.91-3.87], p=0.09) when compared to patients
undergoing MRD HCT. In contrast, the risk of relapse was comparable (HR: 1.15 [0.66—
2.01], p=0.62; Figure 1C) among these 2 groups. After adjustment for various covariates
(cytogenetics, conditioning regimen, age, source of stem cells, and comorbidities as
expressed by the HCT-CI (18, 19)), the HRs were 1.43 (0.89-2.30, p=0.14) for overall
mortality, 1.33 (0.85-2.10, p=0.21) for failure of DFS, 1.17 (0.66-2.08, p=0.60) for relapse,
and 1.79 (0.86-3.74, p=0.12) for NRM (Table 4).

Similar univariate models for these main outcome measures were fit among patients who
received 10/10 URD vs 9/10 URD HCT. The univariate models indicated that patients
undergoing 9/10 URD HCT had higher, but not statistically significantly higher, failure rates
for overall mortality (HR: 1.24 [0.65-2.40], p=0.51; Figure 1A), DFS (HR: 1.19 [0.62-
2.27], p=0.61; Figure 1B), relapse (HR: 1.27 [0.55-2.93], p=0.57; Figure 1C), and NRM
(HR: 1.07 [0.38-3.01], p=0.89) when compared to patients undergoing 10/10 URD HCT.
After adjustment for covariates (cytogenetics, comorbidities, primary vs secondary AML),
the multivariable models indicated that the outcomes of patients undergoing 9/10 URD HCT
were, for the most part, similar to those undergoing 10/10 URD HCT with regard to overall
mortality (HR: 1.16 [0.52-2.61], p=0.71), failure for DFS (HR: 1.09 [0.48-2.44], p=0.84),
risk of relapse (HR: 1.43 [0.56-3.64], p=0.45), and NRM (HR: 0.95 [0.32-2.78], p=0.92).
Given these results, a comparison of the 9/10 URD group with the MRD group leads to
similar HRs relative to the comparison of the 10/10 URD group with the MRD group (Table
4).

In light of previous studies that have dictated the indication for HCT in this patient
population, we examined the effect of donor according to cytogenetic risk. There was no
evidence to suggest that the difference in outcome between 10/10 URD and MRD was
influenced by cytogenetic risk (Figure 2), although this essentially amounted to comparing
the donor effect in patients with intermediate-risk cytogenetics to that among patients with
unfavorable cytogenetics due to the small number with favorable cytogenetics. Similarly,
there was no evidence to suggest dependence of donor effect on either presence of
secondary AML or HCT-CI (data not shown).
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DISCUSSION

The findings from our retrospective analysis presented in this report support three major
conclusions. First, the likelihood of overall survival and disease-free survival at 5 and 10
years following myeloablative allogeneic HCT in our patient population exceed 50%,
suggesting that more than half of adult patients with AML in first complete remission are or
will likely be cured with this treatment modality regardless of donor stem cell source.
Second, compared with patients undergoing MRD HCT, the probability of an unfavorable
outcome was somewhat higher for patients undergoing URD HCT, although chance remains
a plausible explanation for this observation. And third, patients undergoing 9/10 URD HCT
had, for the most part, similar outcomes with regard to overall mortality, failure for DFS,
relapse, and NRM when compared to patients undergoing 10/10 URD HCT, although the
risk of developing grades 3-4 GVHD and chronic extensive GVHD was suggestively higher
in the 9/10 URD group.

The optimal treatment of AML patients in CR1 has been a question of great debate over the
last two decades. A large number of prospective trials have been conducted with the intent
to define the indications of allogeneic HCT in this clinical situation. Recent studies and
meta-analyses have suggested that allogeneic HCT from a MRD donor should be considered
for patients with poor-risk cytogenetics, intermediate-risk cytogenetics with the exception of
the nucleophosmin-1 (NPM1)-positive/fms-like tyrosine kinase 3 (FLT3)-internal tandem
duplication (ITD)-negative subgroup, and favorable-risk cytogenetics if certain receptor
tyrosine kinase mutations are present (4-6, 9, 24, 25). By comparison, the indications for
allogeneic HCT using URDs are less well defined, and there is currently considerable
uncertainty about the appropriate patient selection for this treatment approach.

Our results are consistent with those of recent Australian and German studies reporting
statistically similar outcomes for matched URD and sibling donor HCT for adult patients
with AML (26, 27); in both studies, however, only a minority of patients received HCT for
AML in CR1 while the majority of patients had more advanced stages of AML (mostly first
relapse or second complete remission). An additional prospective study from the French
Society of Bone Marrow Transplantation and Cell Therapy showed similar outcomes of
MRD and fully matched URD allogeneic HCT for patients with AML, chronic myeloid
leukemia (CML), and myelodysplastic syndrome (MDS) (28). While the studies by Moore
et al. and Schetelig et al. differed with regard to the stage of disease at time of HCT (26, 27),
and the study by Yakoub-Agha et al. included different types and stages of diseases (28), the
combined findings from these studies and the results reported in this manuscript are
nevertheless very similar.

The impact of HLA disparity on outcome of URD HCT has recently been reported in a large
study from the National Marrow Donor Program (NMDP) (29). In 3,857 myeloablative
transplantations performed from 1988 to 2003 for AML, acute lymphoblastic leukemia
(ALL), CML, and MDS, high-resolution DNA matching for HLA-A, -B, -C, and -DRB1
(8/8 match) was the minimum level of matching associated with the highest survival. By
comparison, HCT from a donor with even a single mismatch (“7/8”) was associated with
lower OS and DFS, higher treatment-related mortality, and more acute GVHD (29). While
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our data did not yield a statistically significant difference in outcome between 9/10 and
10/10 URD HCT, the relatively small number of patients in each group severely limited the
power to detect such a difference, and precluded measurements of locus-specific effects on
clinical outcome. However, the hazard ratios for 9/10 vs. 10/10 URD HCT for the endpoints
of overall mortality and failure for disease-free survival observed in our study were similar
to those obtained by Lee et al. (29). Together, these data suggest that while the outcome
following 9/10 may be worse than that following 10/10 URD HCT, the magnitude of the
difference is likely relatively small.

An important limitation of our study is its non-randomized nature, which offers the potential
for the introduction of bias. Such bias could work both ways; only healthier patients are
referred for URD transplants, or only those perceived to be at highest risk might be referred.
To minimize this bias, we developed multivariate models to adjust for baseline differences
in the various patient cohorts. A further limitation is the number of patients analyzed in this
study, which limits to a degree the power that we had to detect differences. Acknowledging
these limitations, our data indicate allogeneic HCT provides significant long-term survival
for patients receiving grafts from matched (10 of 10 alleles) or nearly matched (9 of 10
alleles) URDs. The observation that the outcome for these patients is nearly as good as for
patients for whom an HLA-identical related donor is available suggest that HCT may be
advantageous over non-HCT approaches using chemotherapy alone even in the event that a
suitable MRD cannot be identified. Until prospective studies are completed, this conclusion
supports the rationale for the recommendation to consider matched or nearly matched URD
HCT for similar indications as currently put forward for matched related donor HCT for
AML patients in first complete remission.
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Figure 1. Comparison of 10/10 URD, 9/10 URD, and MRD HCT
Estimate of the probability of OS (A), DFS (B) and relapse (C), for patients undergoing
MRD HCT as compared to those undergoing 10/10 URD or 9/10 URD HCT.
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Figure 2. Survival Following 10/10 URD or MRD HCT According to Cytogenetic Risk Group
Estimate of the probability of OS after 10/10 URD or MRD HCT for patients with either

favorable/intermediate or unfavorable cytogenetics.
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Table 1
Pre-Transplant and Transplant Characteristics of Study Cohort
Matched-related | 10/10 Unrelated | 9/10 Unrelated
Parameter Donor HCT Donor HCT Donor HCT
n=135 n =62 n=23

Patient Pre-Transplant Characteristics

Median Age (range), years

42,5 (18.7-69.3)

41.9 (18.2-66.8)

44.8 (22.0-57.9)

Sex (male/female) 58/77 30/32 13/10
Median WBC (range) at diagnosis, x103/uL 5.2 (0.1-310.0) 3.7 (0.7-192.0) 7.7 (0.8-63.5)
Cytogenetic Risk Group, n (%)
“Favorable” 5 (3.7%) 2 (3.2%) 0 (0%)
“Intermediate” 83 (61.5%) 44 (71.0%) 14 (60.9%)
“Unfavorable” 41 (30.4%) 15 (24.2%) 4 (17.4%)
“Unknown” or missing 6 (4.4%) 1(1.6%) 5 (21.7%)
Secondary AML 20.7% 42.6% 30.4%

Median Time Diagnosis to HCT (range), days

150.5 (43-363)

179 (30-556)

191 (51-332)

Median HCT Comorbidity Index (range) 1(0-8) 2 (0-7) 1(0-6)
Source of Stem Cells, n (%)
Bone marrow 45 (33.3%) 20 (32.3%) 7 (30.4%)
Peripheral blood 90 (66.7%) 42 (67.7%) 16 (69.6%)
CMV Seropositive Pre-HCT 61.8% 51.6% 47.8%

Donor and Transplant Characteristics

Median Donor Age (range), years

41.6 (11.5-76.6)

34.8 (19.1-56.1)

38.0 (22.2-52.1)

Donor Sex (male/female/unknown) 73/62 50/12 13/10
Patient / Donor Sex, n (%)
Male / Male 30 (22.2%) 25 (40.3%) 9 (39.1%)
Female / Female 34 (25.2%) 7 (11.3%) 6 (26.1%)
Male / Female 28 (20.7%) 5 (8.1%) 4 (17.4%)
Female / Male 43 (31.9%) 25 (40.3%) 4 (17.4%)
Donor CMV Seropositive 47.0% 29.0% 30.4%
Patient / Donor CMV Serostatus, n (%)
Positive / Positive 44 (32.6%) 14 (22.6%) 3 (13.0%)
Negative / Negative 33 (24.4%) 26 (41.9%) 8 (34.8%)
Positive / Negative 37 (27.4%) 18 (29.0%) 8 (34.8%)
Negative / Positive 17 (12.6%) 4 (6.5%) 4 (17.4%)
Unknown 4 (3.0%) 0 (0%) 0 (0%)
Conditioning Regimen, n (%)
Chemotherapy + radiolabeled antibody 104 (77.0%) 35 (56.5%) 15 (65.2%)
TBI + radiolabeled antibody 31 (23.0%) 27 (43.5%) 8 (34.8%)
T Cell Depletion with ATG, n (%) 8 (5.9%) 8 (12.9%) 0 (0%)
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Matched-related

10/10 Unrelated

9/10 Unrelated

Parameter Donor HCT Donor HCT Donor HCT
n=135 n=:62 n=23
GVHD Prophylaxis, n (%)
Calcineurin inhibitor + methotrexate 130 (96.3%) 53 (85.5%) 23 (100%)
Calcineurin inhibitor + MMF 4 (3.0%) 5(8.1%) 0 (0%)
Other 1(0.7%) 4 (6.5%) 0 (0%)
Median Nucleated Cell Dose (range), x108/kg
Bone marrow 1.9 (0.5-5.9) 3.8(1.6-7.0) 2.5(0.9-5.6)
Peripheral blood 11.1 (4.6-45.0) 9.5 (4.0-18.4) 9.1 (6.0-19.1)

Abbreviations: ATG, anti-thymocyte globulin; MMF, mycophenolate mofetil.
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Table 2
Incidence and Degree of Acute and Chronic GVHD

Matched-related

10/10 Unrelated

9/10 Unrelated

Parameter Donor HCT Donor HCT Donor HCT
n=135 n=62 n=23
Acute GVHD overall
0 31.0% 17.7% 13.0%
1 4.7% 4.8% 4.4%
2 43.4% 61.3% 52.2%
3 20.2% 14.5% 21.7%
4 0.8% 1.6% 8.7%
Grades 2-4 64.3% 77.4% 82.6%
Severe (grades 3+4) 20.9% 16.1% 30.4%
Missing, n 6 (4.4%) 0 (0%) 0 (0%)
Chronic extensive GVHD 49.7% 50.0% 60.9%
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Table 3
Adjusted (Multivariate) Regression Models for Risk of Grades 2-4 Acute GVHD, Grades

3-4 Acute GVHD, and Extensive Chronic GVHD in 10/10 URD, 9/10 URD, and MRD
HCT

Odds ratios (for acute GVHD) and hazard ratios (for chronic GVHD) are provided with 95% confidence

1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

intervals and p-values.

Factor

Acute GVHD Grade 2-4

Acute GVHD Grade 3-4

Extensive Chronic GVHD

Transplant Type
MRD (n=135)
10/10 URD (n=62)
9/10 URD (n=23)

1
1.50 (0.70-3.24), p=0.297
2.05 (0.62-6.80), p=0.241

1
0.79 (0.33-1.93), p=0.610
2.31 (0.77-6.89), p=0.135

1
1.42 (0.90-2.24), p=0.134
1.94 (1.04-3.62), p=0.037

Year of Transplant (n:220)*

Not used in the model

0.84 (0.72-0.97), p=0.020

0.90 (0.85-0.96), p=0.001

Patient/Donor CMV
=/- (n=67)
+/+ (n=61)
+/- (n=63)
—/+ (n=25)

Not used in the model

Not used in the model

1
1.27 (0.75-2.15), p=0.383
1.99 (1.21-3.28), p=0.007
1.53 (0.81-2.87), p=0.191

Conditioning
No TBI (n=154)
TBI (n=66)

1
7.05 (2.57-19.32), p<0.001

1
1.53 (0.69-3.42), p=0.297

Not used in the model

Patient Age (n:220)*

1.04 (1.01-1.07), p=0.003

1.04 (1.01-1.08), p=0.015

1.02 (1.00-1.04), p=0.030

Source of Stem Cells
PBSC (n=148)
BM (n=72)

1
1.38 (0.68-2.79), p=0.367

1
0.75 (0.30-1.88), p=0.537

Not used in the model

*
modeled as continuous linear variable
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Table 4

Page 18

Adjusted (Multivariate) Regression Models for Risk of Overall Mortality, Relapse, and
Non-Relapse Mortality (NRM) in 10/10 URD, 9/10 URD, and MRD HCT

Hazard ratios are provided with 95% confidence intervals and p-values.

MRD (n=135)
10/10 URD (n=62)
9/10 URD (n=23)

1.43 (0.89-2.30), p=0.137
1.66 (0.84-3.27), p=0.146

1.33 (0.85-2.10), p=0.213
1.45 (0.74-2.87), p=0.278

1.17 (0.66-2.08), p=0.595
1.63 (0.70-3.82), p=0.259

Factor Overall Mortality Failure for DFS Relapse NRM
Transplant Type 1 1 1 1

1.79 (0.86-3.74), p=0.122
1.38 (0.48-4.01), p=0.551

Cytogenetics
Unfavorable (n=60)

Favor/Intermed (n=148)

1
0.61 (0.39-0.97), p=0.035

1
0.50 (0.33-0.77), p=0.002

1
0.35 (0.20-0.59), p<0.001

Not used in the model

Conditioning
No TBI (n=154)
TBI (n=66)

1
1.43 (0.92-2.22), p=0.111

1
1.45 (0.95-2.21), p=0.084

1
1.52 (0.90-2.56), p=0.116

1
1.36 (0.67-2.74), p=0.391

Patient Age (n:220)*

1.01 (0.99-1.03), p=0.170

1.01 (0.99-1.02), p=0.563

1.00 (0.97-1.02), p=0.675

Not used in the model

Source of Stem Cells
PBSC (n=148)

1
1.48 (0.95-2.30), p=0.083

1
1.26 (0.82-1.94), p=0.284

1
0.72 (0.40-1.29), p=0.268

1
3.00 (1.50-6.01), p=0.002

BM (n=72)

HCT-CI 1 1 1 1

0 (n=71) 1.80 (0.97-3.33), p=0.062 | 1.76 (0.98-3.15), p=0.059 | 1.42 (0.69-2.92), p=0.336 | 3.02 (1.09-8.39), p=0.034
1-2 (n=49) 3.02 (1.68-5.41), p<0.001 | 2.66 (1.53-4.63), p=0.001 | 2.20 (1.14-4.25), p=0.019 4.14 (1.50-11.44),

3+ (n=43) p=0.006

*
modeled as continuous linear variable
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