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Abstract

Acute erythroid leukemia (FAB-M6) and acute megakaryoblastic leukemia
(FAB-M7) exhibit closely related properties in cells regarding morphology
and the gene expression profile. Although allogeneic hematopoietic stem cell
transplantation (allo-HSCT) is considered the mainstay of the treatment for
both subtypes of leukemia due to their refractoriness to chemotherapy and
high rates of relapse, it remains unclear whether allo-HSCT is curative in
such cases due to their scarcity. We retrospectively examined the impact of
allo-HSCT in 382 patients with M6 and 108 patients with M7 using
nationwide HSCT data and found the overall survival (OS) and relapse rates
of the M6 patients to be significantly better than those of the M7 patients
after adjusting for confounding factors and statistically comparable with
those of the patients with MO/M1/M2/M4/M5 disease. Consequently, the
factors of age, gender, performance status, karyotype, disease status at
HSCT and development of graft-versus-host disease predicted the OS for the
M6 patients, while the performance status and disease status at HSCT were
predictive of the OS for the M7 patients. These findings substantiate the

importance of distinguishing between M6 and M7 in the HSCT setting and
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suggest that unknown mechanisms influence the HSCT outcomes of these

closely related subtypes of leukemia.

Keywords: acute erythroid leukemia, acute megakaryoblastic leukemia,

allogeneic hematopoietic stem cell transplantation.
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1 Introduction

All blood cell lineages are derived from a common hematopoietic stem celll. A
current dendrogram describing the process of blood cell fate determination
postulates megakaryocyte and erythroid series to arise from common
megakaryocyte-erythroid progenitors?¢, and similarity between the
erythroid and megakaryocytic lineages has been observed in terms of
differentiation, regulation by growth factors and epigenetics”0. In an
analogous fashion, two rare subtypes of acute myeloid leukemia (AML),
acute erythroid leukemia (M6 according to the FAB classification) and acute
megakaryoblastic leukemia (M7 according to the FAB classification), are
considered to be closely related in origin due to their morphologic similarity?
as well as common patterns of the gene expression!!l. Both M6 and M7 are
considered indications for allogeneic hematopoietic stem cell transplantation
(allo-HSCT) in view of the poor prognosis of patients not treated with this
procedurel? 15, However, it remains uncertain whether the use of allo-HSCT
for M6 or M7 of AML definitively improves the prognosis because the data
are limited based on the fact that M6 and M7 comprise less than 5% of all

AML cases. If M6 and M7 are innately identical, there may be similarities in
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allo-HSCT outcomes between these two diseases. We therefore conducted
a retrospective study to examine the outcomes of allo-HSCT in patients
diagnosed with AML M6 or M7 using data obtained from a nationwide

Japanese survey.

2  Methods

2.1 Study population
The data for de novo AML patients 16 years of age or older who underwent
initial allo-HSCT between January 1996 and December 2010 were obtained
from the Transplant Registry Unified Management Program (TRUMP) in Japan®®. The
clinical features and outcomes of these patients were investigated. The
subtypes of M6 according to the FAB classification, M6a and M6b, were not
distinguished in the database. The diagnosis which was made according to
the results of a FACS analysis and the data and the risk status based on the
cytogenetic subgroup was categorized at each institution, instead of a central
review, according to the Southwestern Oncology Group criteria for favorable
and unfavorable risks!?; all others were included in the intermediate-risk

category!8. In addition, clinical data were collected from the databases of the
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Japan Society for Hematopoietic Cell Transplantation (JSHCT) and the
Japan Cord Blood Bank Network using a standardized report form. This
study was approved as an adult AML working group study by the Committee
for Nationwide Survey Data Management of the JSHCT (study #2-12).

2.2 Statistical analysis
The characteristics of the M6 and M7 patients were compared using Fisher’s
exact test for categorical variables and the t-test for continuous variables.
Overall survival (OS) was defined as the number of days from HSCT until
death from any cause. Relapse-free survival (RFS) was defined as the
number of days from HSCT to relapse of the underlying disease. Non-relapse
mortality (NRM) was defined as death without relapse. Any patient who
remained alive on the last date of follow-up was censored. The OS rates were
calculated using the Kaplan-Meier method and compared using the log-rank
test. The cumulative incidences of NRM (CI-NRM) and relapse were
calculated considering each other type of event as a competing risk and
compared using the stratified Grey test. Multivariate Cox models were used
to evaluate the hazard ratios associated with the prognosis. The following

variables related to survival were compared in a univariate analysis:
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recipient characteristics (age: younger than 50 years vs. older than 50 years,
blood type, gender, performance status at diagnosis: 0 to 2 vs. 3 or 4, FAB
classification: M6 vs. M7 and cytogenetic subgroup), donor characteristics
(blood type, blood type compatibility, gender, gender compatibility,
relationship: related vs. unrelated and serological HLA compatibility),
transplant characteristics (days from diagnosis to HSCT: less than 90 days,
90 days to 180 days, longer than 180 days, disease status at allo-HSCT:
complete remission (CR) vs. non-CR, intensity of the preconditioning
regimen (myeloablative vs. reduced intensity), use of total body irradiation
as a preconditioning regimen, source of the graft: bone marrow (BM),
peripheral blood stem cells (PBSCs) or cord blood (CB), the year of HSCT
(before 2005 or after 2006) and transplant outcomes (development of acute
graft-versus-host disease (GVHD): 0 or 1 vs. 2 to 4, development of chronic
GVHD and relapse). The development of GVHD was treated as a
time-dependent covariate. Covariates found to be significant in the
univariate analyses (P < 0.10) were included in the Cox’s proportional
hazards models and Fine and Gray’s proportional hazards models. For both

the univariate and multivariate analyses, P values were two-sided and
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outcomes were considered to be significant for P < 0.05. Matched-pair
analysis was performed matching for the recipient’ age, cytogenetic subgroup,
disease status at HSCT, conditioning regimen, donor selection and graft
source. All statistical analyses were performed using the EZR program
(Saitama Medical Center, Jichi Medical University)!9, a graphical user
interface for R (The R Foundation for Statistical Computing;

http://www.r-project.org, version 2.14.1).

3 Results

3.1 Characteristics of the patients
The number of AML patients with M6 and M7 was 382 and 108, respectively
(Table 1). No favorable cytogenetic risk patients were included in this study.
There were no significant difference in age, WBC, the proportion of patients
with CR1 at allo-HSCT or the cytogenetic subgroup between the two groups;
however, the proportion of patients with any CR at allo-HSCT was lower in
the M7 group than in the M6 group (34% vs. 46%, p<0.04) and the degree of
HLA disparity was more significant in the M7 group than in the M6 group

(proportion of HLA match HSCT: 64% in M6 vs. 57% in M7, p<0.02). These
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findings were consistent with the low remission rates in M7.

3.2 Outcomes after allo-HSCT
The OS and relapse-free survival (RFS) rates were significantly inferior in
the M7 patients than in the M6 patients (Figure 1, 5-year OS of the M6
patients and M7 patients: 35% and 17%, respectively (P<0.0003); 5-year RFS
of the M6 patients and M7 patients: 34% and 14%, respectively (P<0.0002)).
The CI-NRM was not significantly different between these two groups
(Figure 2(a), 3-year CI-NRM: 22% in the M6 patients and 27% in the M7
patients, P=0.29); however, the CI-relapse rate was significantly worse in the
M7 patients than in the M6 patients (Figure 2(b), 3-year CI-relapse for the
M6 patients and M7 patients: 30% and 46%, respectively (P<0.02)). The
Cl-relapse rates among the patients with CR at HSCT were significantly
worse in the M7 group than in the M6 group, whereas those for the patients
without CR at HSCT were comparable between these two groups (Figure 2(c)
and 2(d), 3-year Cl-relapse for the M6 patients with and without CR and the
M7 patients with and without CR: 19% and 43% (P<0.004) and 42% and 48%
(P=0.59), respectively). Therefore, we speculate that the primary factor of a

worse OS in the M7 patients than in the M6 patients was caused by the
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relatively higher rate of relapse in the M7 patients with CR.

When the outcomes after allo-HSCT were compared between the M6
and M7 patients and the M0-M5 (except M3) patients using a matched-pair
analysis (Table 2), the M7 patients showed significantly worse OS, RFS and
Cl-relapse rates than the M0-M5 patients, while the M6 patients
demonstrated comparable outcomes with the M0-M5 patients (Figure 3,
5-year OS, 5-year RFS, 3-year Cl-relapse and 3-year CI-NRM for the M7
patients and paired MO-M5 patients: 12% and 34% (P<0.001), 17% and 33%
(P<0.01), 47% and 33% (P<0.05) and 36% and 35%, respectively). The current
results may therefore suggest that only M7 is a poor prognostic factor in
HSCT for AML patients.

3.3 Prognostic factors affecting the OS in the M6 patients and M7
patients
The univariate analysis of the M6 and M7 patients showed that age, gender,
performance status at HSCT, FAB classification, cytogenetic subgroup,
disease status at HSCT, graft source, HLA disparities, HSCT year and the
development of GVHD were associated with the OS (Table 3). Furthermore,

age, gender, performance status at HSCT, FAB classification, cytogenetic
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subgroup, disease status at HSCT and the development of chronic GVHD
remained significant factors in the multivariate analysis using Cox's
proportional hazards model. The competing risks of relapse and non-relapse
mortality were affected by age, performance status at HSCT, cytogenetic
subgroup, disease status at HSCT, major ABO mismatch, graft source and
the development of chronic GVHD for relapse mortality and HLA disparities
for non-relapse mortality using a fine-gray analysis. When the patients with
M6 and patients with M7 were analyzed separately, age, gender,
performance status at HSCT, cytogenetic subgroup, disease status at HSCT
and the development of GVHD where found to predict the OS rate in the M6
patients, while the performance status and disease status at HSCT predicted

the OS in the M7 patients (Table 4).

4 Discussion

Allo-HSCT is expected to provide curability for patients with AML by
eliminating leukemic stem cells with allo-reactive donor T-cells2023, We
hypothesized that two infrequent subtypes of AML, M6 and M7, comprise

leukemic stem cells with the same properties in the context of the
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graft-versus-leukemia effect, thus showing similar transplant outcomes,
since M6 and M7 are considered to originate from a common
megakaryocyte-erythroid progenitor. The current study revealed that
patients with M7 show inferior survival rates after allo-HSCT to those with
M6, primarily due to the higher relapse rate observed in patients with M7.
One plausible explanation for this difference in outcome is that the M7
subtype is more prone to internal tandem duplications of FLT3 (FLT3-ITD),
the most common mutations associated with an adverse disease outcome,
than the M6 subtype?4. Another possibility is that myelofibrotic changes may
occur frequently in M7 patients!®, and the post-transplant outcomes of
patients with M7 associated with myelofibrosis, especially in severe cases, is
dismal?5. 26, In contrast, of the detection of myelofibrotic changes is rare in
patients with M6 disease, as supported by the findings of a previous study?’.
Unfortunately, the present registry-based data did not include information
regarding genetic abnormalities or fibrotic changes, and an examination of
these parameters was outside of the scope of the present study. Therefore,
further studies are warranted.

It is well known that M7 is associated with Down syndrome. There were no
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M7 cases complicated with Down syndrome; however, 1 patient had a sole

trisomy 21 abnormality. One patient had trisomy 21 and trisomy 8, and 4

patients had a complex cytogenetic abnormality containing trisomy 21 in our

cohort. In contrast, 9 pediatric patients with M7 had sole trisomy 21 and

received allo-HSCT. According to the current data, adult M7 patients with

trisomy 21 did not receive allo-HSCT for some reason.

The current findings demonstrated a poor prognosis among the M7

patients after allo-HSCT. However, the outcome analysis showed a better

performance status and CR at the time of allo-HSCT to be favorable

prognostic factors. Although the transplantation of cord blood is superior to

other graft sources in terms of competing risks of relapse, no superiority of

cord blood with respect to overall survival was observed in the multivariate

analysis. One possible reason for this finding is that the benefit of a lower

risk of relapse induced by cord blood transplantation is offset by a higher

risk of non-relapse mortality associated with HLA disparities resulting from

cord blood transplantation. New treatment strategies are thus needed to

improve the outcomes of M7 patients who do not achieve CR with remission

induction therapy; unfortunately however, no promising reports have been
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published regarding specific gene abnormalities for M7, and

molecular-targeted therapy is not expected to achieve a significant

improvement in treatment outcomes. As it stands, therefore, it is necessary

to reconsider which treatment strategy will obtain the best outcome using

currently available tools and techniques.

5 Conclusions

In the present study, the allo-SCT outcomes of the M7 patients were

significantly inferior to those of the M6 patients, suggesting that M7 differs

clinically from M6 as a disease entity. Employing a centralized database

enables researchers to analyze rare disease entities, such as M6 and M7.

Nevertheless, further prospective validation studies including genetic

analyses are needed to verify the current results.



16/22

References

1. Osawa M, Hanada K, Hamada H, Nakauchi H. Long-term
lymphohematopoietic reconstitution by a single CD34-low/negative
hematopoietic stem cell. Science (New York, N.Y.) 1996; 273(5272):

242-245. e-pub ahead of print 1996/07/12;

2. Papayannopoulou T, Raines E, Collins S, Nakamoto B, Tweeddale M,
Ross R. Constitutive and inducible secretion of platelet-derived
growth factor analogs by human leukemic cell lines coexpressing
erythroid and megakaryocytic markers. J Clin Invest 1987; 79(3):

859-866. e-pub ahead of print 1987/03/01; doi: 10.1172/JCI1112895

3. Rowley PT, Farley BA, LaBella S, Giuliano R, Leary JF. Single K562
human leukemia cells express and are inducible for both erythroid
and megakaryocytic antigens. Int J Cell Cloning 1992; 10(4): 232-240.

e-pub ahead of print 1992/07/01; doi: 10.1002/stem.5530100406

4. Tabilio A, Rosa JP, Testa U, Kieffer N, Nurden AT, Del Canizo MC et al.
Expression of platelet membrane glycoproteins and alpha-granule
proteins by a human erythroleukemia cell line (HEL). EMBO J 1984;

3(2): 453-459. e-pub ahead of print 1984/02/01;

5. Vannucchi AM, Paoletti F, Linari S, Cellai C, Caporale R, Ferrini PR

et al. Identification and characterization of a bipotent (erythroid and



17/22

megakaryocytic) cell precursor from the spleen of
phenylhydrazine-treated mice. Blood 2000; 95(8): 2559-2568. e-pub

ahead of print 2001/02/07;

Papayannopoulou T, Nakamoto B, Kurachi S, Tweeddale M, Messner
H. Surface antigenic profile and globin phenotype of two new human
erythroleukemia lines: characterization and interpretations. Blood

1988; 72(3): 1029-1038. e-pub ahead of print 1988/09/01;

Hall MA, Curtis DJ, Metcalf D, Elefanty AG, Sourris K, Robb L et al
The critical regulator of embryonic hematopoiesis, SCL, is vital in the
adult for megakaryopoiesis, erythropoiesis, and lineage choice in
CFU-S12. Proc Natl Acad Sci U S A2003; 100(3): 992-997. e-pub ahead

of print 2003/01/29; doi: 10.1073/pnas.0237324100 0237324100 [pii]

Huang X, Pierce LJ, Chen GL, Chang KT, Spangrude GdJ, Prchal JT.
Erythropoietin receptor signaling regulates both erythropoiesis and

megakaryopoiesis in vivo. Blood Cells Mol Dis 2010; 44(1): 1-6. e-pub
ahead of print 2009/10/20; doi: S1079-9796(09)00174-0 [piil

10.1016/j.bcmd.2009.09.007.

Randrianarison-Huetz V, Laurent B, Bardet V, Blobe GC, Huetz F,
Dumenil D. Gfi-1B controls human erythroid and megakaryocytic

differentiation by regulating TGF-beta signaling at the bipotent



18/22

erythro-megakaryocytic progenitor stage. Blood 2010; 115(14):
2784-2795. e-pub ahead of print 2010/02/04; doi: blood-2009-09-241752

[pii] 10.1182/blood-2009-09-241752.

10.  Adolfsson J, Mansson R, Buza-Vidas N, Hultquist A, Liuba K, Jensen
CT et al. Identification of Flt3+ lympho-myeloid stem cells lacking
erythro-megakaryocytic potential a revised road map for adult blood
lineage commitment. Cell 2005; 121(2): 295-306. e-pub ahead of print
2005/04/27; doi: S0092-8674(05)00158-3 [piil

10.1016/j.cell.2005.02.013.

11.  Linari S, Vannucchi AM, Ciolli S, Leoni F, Caporale R, Grossi A et al.
Coexpression of erythroid and megakaryocytic genes in acute
erythroblastic (FAB M6) and megakaryoblastic (FAB M7) leukaemias.
BrJ Haematol 1998; 102(5): 1335-1337. e-pub ahead of print

1998/09/30.

12.  Fouillard L, Labopin M, Gorin NC, Polge E, Prentice HG, Meloni G et
al. Hematopoietic stem cell transplantation for de novo
erythroleukemia: a study of the European Group for Blood and
Marrow Transplantation (EBMT). Blood 2002; 100(9): 3135-3140.

e-pub ahead of print 2002/10/18; doi: 10.1182/blood.V100.9.3135.

13. Garderet L, Labopin M, Gorin NC, Polge E, Baruchel A, Meloni G et al.



14.

15.

16.

17.

19/22

Hematopoietic stem cell transplantation for de novo acute
megakaryocytic leukemia in first complete remission: a retrospective
study of the European Group for Blood and Marrow Transplantation
(EBMT). Blood 2005; 105(1): 405-409. e-pub ahead of print 2004/06/12;

doi: 10.1182/blood-2004-03-1103 [piil.

Hasserjian RP, Zuo Z, Garcia C, Tang G, Kasyan A, Luthra R et al
Acute erythroid leukemia: a reassessment using criteria refined in the
2008 WHO classification. Blood 2010; 115(10): 1985-1992. e-pub ahead
of print 2009/12/31; doi: blood-2009-09-243964 [pii]

10.1182/blood-2009-09-243964.

Tallman MS, Neuberg D, Bennett JM, Francois CdJ, Paietta E, Wiernik
PH et al. Acute megakaryocytic leukemia: the Eastern Cooperative
Oncology Group experience. Blood 2000; 96(7): 2405-2411. e-pub

ahead of print 2000/09/26.

Atsuta Y, Suzuki R, Yoshimi A, Gondo H, Tanaka J, Hiraoka A et al.
Unification of hematopoietic stem cell transplantation registries in
Japan and establishment of the TRUMP System. International

journal of hematology 2007; 86(3): 269-274.

Slovak ML, Kopecky KdJ, Cassileth PA, Harrington DH, Theil KS,

Mohamed A et al. Karyotypic analysis predicts outcome of



18.

19.

20.

21.

20/ 22

preremission and postremission therapy in adult acute myeloid
leukemia: a Southwest Oncology Group/Eastern Cooperative Oncology
Group Study. Blood 2000; 96(13): 4075-4083. e-pub ahead of print

2000/12/09.

Grimwade D, Walker H, Oliver F, Wheatley K, Harrison C, Harrison G
et al. The importance of diagnostic cytogenetics on outcome in AML:
analysis of 1,612 patients entered into the MRC AML 10 trial. The
Medical Research Council Adult and Children's Leukaemia Working
Parties. Blood 1998; 92(7): 2322-2333. e-pub ahead of print

1998/09/25;

Kanda Y. Investigation of the freely available easy-to-use software
'EZR' for medical statistics. Bone marrow transplantation 2013; 48(3):

452-458. doi: 10.1038/bmt.2012.244.

Bonnet D, Warren EH, Greenberg PD, Dick JE, Riddell SR. CD8(+)
minor histocompatibility antigen-specific cytotoxic T lymphocyte
clones eliminate human acute myeloid leukemia stem cells.
Proceedings of the National Academy of Sciences of the United States

of America 1999; 96(15): 8639-8644. e-pub ahead of print 1999/07/21.

Norde WdJ, Overes IM, Maas F, Fredrix H, Vos JC, Kester MG et al

Myeloid leukemic progenitor cells can be specifically targeted by



22.

23.

24.

25.

21/22

minor histocompatibility antigen LRH-1-reactive cytotoxic T cells.
Blood 2009; 113(10): 2312-2323. e-pub ahead of print 2008/12/17; doi:

blood-2008-04-153825 [pii] 10.1182/blood-2008-04-153825.

Rosinski KV, Fujii N, Mito JK, Koo KK, Xuereb SM, Sala-Torra O et al.
DDX3Y encodes a class I MHC-restricted H-Y antigen that is
expressed in leukemic stem cells. Blood 2008; 111(9): 4817-4826. e-pub
ahead of print 2008/02/27; doi: blood-2007-06-096313 [pii]

10.1182/blood-2007-06-096313.

Quintarelli C, Dotti G, Hasan ST, De Angelis B, Hoyos V, Errichiello S
et al. High-avidity cytotoxic T lymphocytes specific for a new
PRAME-derived peptide can target leukemic and leukemic-precursor
cells. Blood; 117(12): 3353-3362. e-pub ahead of print 2011/02/01; doi:

blood-2010-08-300376 [pii] 10.1182/blood-2010-08-300376.

Thiede C, Steudel C, Mohr B, Schaich M, Schakel U, Platzbecker U et
al. Analysis of FLT3-activating mutations in 979 patients with acute
myelogenous leukemia: association with FAB subtypes and
identification of subgroups with poor prognosis. Blood 2002; 99(12):

4326-4335. e-pub ahead of print 2002/05/31;

Deeg HJ, Gooley TA, Flowers ME, Sale GE, Slattery JT, Anasetti C et

al. Allogeneic hematopoietic stem cell transplantation for



26.

217.

22 /22

myelofibrosis. Blood 2003; 102(12): 3912-3918. e-pub ahead of print

2003/08/16; doi: 10.1182/blood-2003-06-1856, 2003-06-1856 [piil.

Scott BL, Storer BE, Greene JE, Hackman RC, Appelbaum FR, Deeg
HdJ. Marrow fibrosis as a risk factor for posttransplantation outcome
in patients with advanced myelodysplastic syndrome or acute myeloid
leukemia with multilineage dysplasia. Biol Blood Marrow Transplant
2007; 13(3): 345-354. e-pub ahead of print 2007/02/24; doi:

S1083-8791(06)00751-8 [piil, 10.1016/7.bbmt.2006.10.030.

Mesa RA, Powell H, Lasho T, Dewald G, McClure R, Tefferi A.
JAK2(V617F) and leukemic transformation in myelofibrosis with
myeloid metaplasia. Leuk Res 2006; 30(11): 1457-1460. e-pub ahead of
print 2006/03/28; doi: S0145-2126(06)00045-2 [piil,

10.1016/j.1eukres.2006.01.008.



Figure legends

Figure 1. Survival of the M6 and the M7 patients.
(a) Rates of overall survival (OS). (b) Rates of relapse-free survival (RFS).

Solid line, M6 patients; dashed line, M7 patients.

Figure 2. Cumulative incidence (CI) of events after allo-HSCT.

(a) CI of non-relapse mortality (NRM).

(b)-(d) CI of relapse. (b) All patients; (c) patients in CR at HSCT; (d) patients
in non-CR at HSCT.

Solid line, M6 patients; dashed line, M7 patients.

Figure 3. Survival and the CI of events after allo-HSCT of the M6 and the
M7 patients compared with matched M0-M5 patients.

(a) Rates of OS. (b) Rates of RFS. (c) CI of NRM. (d) CI of relapse.

Solid line, M6 patients; dashed line, M7 patients; dotted line, MO-M5

patients (except M3 patients).



Table captions

Table 1. Characteristics of patients.

*: one patient transplanted BM+PBSC are not included.

Abbreviations: BM; bone marrow, CB; cord blood, CR; complete remission,

HSCT; hematopoietic stem cell transplantation, PBSC; peripheral blood

stem cell.

Table 2. Characteristics of patients in matched-pair analysis.

*: one patient transplanted BM+PBSC are not included.

Abbreviations: BM; bone marrow, CB; cord blood, CR; complete remission,

HSCT; hematopoietic stem cell transplantation, PBSC; peripheral blood

stem cell.

Table 3. Prognostic factors affecting clinical outcomes.

a. overall survival.

Abbreviations: BM; bone marrow, CB; cord blood, CR; complete remission,

GVHD; graft-versus-host disease, HSCT; hematopoietic stem cell

transplantation, PBSC; peripheral blood stem cell.



b. competing risk, relapse.

Abbreviations: GVHD; graft-versus-host disease, HSCT; hematopoietic stem

cell transplantation.

c. competing risk, non-relapse death.

Table 4. Prognostic factors affecting clinical outcomes, distinctively

from M6 to M7 patients.

a. M6 patients.

b. M7 patients.

Abbreviations: GVHD; graft-versus-host disease, HSCT; hematopoietic stem

cell transplantation.
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Figure 1. Survival of the M6 and the M7 patients.
(a) The probabilities of overall survival (OS). (b) The probabilities of relapse-free survival (RFS).

Solid line, M6 patients; dashed line, M7 patients.
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(a) The ClI of non-relapse mortality (NRM).
(b)-(d) The CI of relapse. (b), all patients; (c), patients in CR at HSCT; (d), patients in non-CR at HSCT.

Solid line, M6 patients; dashed line, M7 patients.
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Figure 3. Survival and the Cl of events after allo-HSCT of the M6 and the M7 patients compared with

matched MO-MD5 patients.

(a), The probabilities of OS; (b), the probabilities of RFS; (c), the Cl of NRM; (d), the Cl of relapse.
Solid line, M6 patients; dashed line, M7 patients; dotted line, MO-M5 patients (except M3).



Table 1. Characteristics of patients

FAB M6 FAB M7
(n=382) (n=108)

46.4 45.3 _
Age, mean (range) (16-73) (16-70) p=0.54
CiEu g 268/ 114 78130 p=0.72
male/female
WBC count at diagnosis, mean 6625 5024 ~0.39
(range) (0-207000) (500-63500) =0
YRGS Ul 260 / 122 63 / 45 0=0.07
intermediate / poor
Performance status, _
0-1/2-4 264 / 48 68 /19 p=0.19
HSCT Year, =
22000 / 2001-2005 / 2006- 67 /95/220 20/ 26162 p=0.98
Diagnosis to HSCT, -
<=90 / 90<SCT<=180 / 180< 45 /144 /190 12/43/51 p=0.89
Disease status at HSCT,
CR/Non-CR 175/ 207 37/71 p<0.04
Conditioning regimen, _
Myeloablative / Reduced intensity 2331149 60748 p=0.32
Donor selection, _
Related / Unrelated 148 /234 49159 p=0.22
Graft source, N N _
BM / PBSC / CB 220* / 67 1 94 70*/ 20/ 17 p=0.16
AlCIEREIIES 223/50/7314 56 /24 /14 4 p<0.02

0/1/2/3

*. one patient transplanted BM+PBSC are not included.

Abbreviations: BM; bone marrow, CB; cord blood, CR; complete remission, HSCT; hematopoietic

stem cell transplantation, PBSC; peripheral blood stem cell.



Table 2. Characteristics of patients in matched-pair analysis

FAB MO-MS5, FAB MO-MS5,
I(::‘_ig/g matched for M6 I(:rf\—i(l;g matched for M7

- (n=382) B (n=108)

46.4 46.0 i 45.3 45.2 _
Age, mean (range) (16-73) (16-70) p=0.99 (16-70) (16-68) p=0.96
CIEEiEl, 268 /114 226/ 156 p<0.002 78130 42/ 66 p<0.0001
male/female
Cytogenetic subgroup, 260 / 122 260 / 122 p=1.00 63 /45 64 / 44 p=1.00
intermediate / poor
FaulhiEgR el O 264/ 48 263/ 49 p=1.00 68/ 19 70/ 11 p=0.23
0-1/2-4
HSCT Year, _ _
5000 | 200..2005 / 2006 67 /95 / 220 67 /106 / 209 p=0.66 20/26/62 28/21/59 p=0.22
Diagnosis to HSCT, _
90 S0<SCT o180 | 180< 45 [ 144 /190 25/100/255  p<0.0001 12/43/51 56 /92 /12 p=0.38
Disease status at HSCT, _ _
R on 175/ 207 175/ 207 p=1.00 37171 37/71 p=1.00
conaiioning regimen,
Myeloablative / Reduced 233/149 233 /149 p=1.00 60/48 61/47 p=1.00
intancitv
Donor selection, _ _
melnted ! Unrolated 148 234 148 | 234 p=1.00 49 /59 49 / 59 p=1.00
Graft source, 220* | 67 1 94 221 /67194 p=1.00 70% /20 / 17 71/20/ 17 p=1.00

BM/PBSC/CB

*. one patient transplanted BM+PBSC are not included.

Abbreviations: BM; bone marrow, CB; cord blood, CR; complete remission, HSCT; hematopoietic stem cell

transplantation, PBSC; peripheral blood stem cell.



Table 3. Prognostic factors affecting clinical outcomes
a. overall survival

b. competing risk, relapse

mulivariate
Variables Risk factors univariate
HR 95% CI P
16-49 1
Age
=50 <0.0001 1.39 1.07-1.81 <0.02
Gender, female 1
receipient male <0.0001 157 1.16-2.11 <0.004
Performance ¢ 1 1
status at
HSCT >2 <0.0001 2.50 1.82-3.43 <0.0001
FAB Mo 1
classification ;7 <0.0003  1.60 1.20-2.13 <0.002
Cytogenetic intermediate 1
subgroup poor <0.0001  2.09 1.59-2.74 <0.0001
Disease CR 1
Status at
HSCT non-CR <0.0001 1.93 1.43-2.59 <0.0001
BM
Graft source PBSC <0.02 NA
CB <0.0001
0
H.LA ” NA
disparities >1 <0.0001
-2005
HSCT year NA
2006- <0.03
0,1
acute GVHD NA
>2 <0.006
chronic GVHD no 1
yes <0.0003 0.36 0.25-0.50 <0.0001

Abbreviations: BM; bone marrow, CB; cord blood, CR; complete remission,

GVHD; graft-versus-host disease, HSCT; hematopoietic stem cell transplantation,
PBSC; peripheral blood stem cell.

mulivariate
Variables Risk factors
HR 95% CI P
16-49 1
Age
>50 1.45 1.01-2.08 <0.05
Performance ¢ 1 1
status at
HSCT >2 2.33 1.47-3.67 <0.0003
Cytogenetic ~ Intermediate 1
subgroup poor 246 1.65-3.65 <0.0001
Disease CR 1
Status at
HSCT non-CR 2.07 1.38-3.10 <0.0005
ABO Major no 1
mismatch yes 146 101211  <0.05
BM 1
Graft source PB 1.23 0.81-1.85 0.33
CB 0.46 0.26-0.81 <0.008
no 1
chronic GVHD
yes 0.40 0.26-0.62 <0.0001
Abbreviations: GVHD; graft-versus-host disease, HSCT;
hematopoietic stem cell transplantation.
c. competing risk, non-relapse death
mulivariate
Variables Risk factors
HR 95% CI P
0 1
HLA 1 2.12 1.17-3.85 <0.02
disparities 5 1.72  0.90-3.26 0.1
3 438 1.16-16.5 <0.03




Table 4. Prognostic factors affecting clinical outcomes, distinctively
from M6 to M7 patients.

(a) M6 patients

mulivariate
Variables Risk factors
HR 95% CI P

16-49 1
Age

=50 1.62 1.19-2.21 <0.003

female 1
Gender

male 1.79 1.25-2.58 <0.002
Performance ¢ 1 1
status at
HSCT =2 2.06 1.40-3.03 <0.0003
Cytogenetic intermediate 1
subgroup poor 248 1.79-3.44 <0.0001
Disease CR 1
Status at
HSCT non-CR 1.84 1.31-2.57 <0.0001

0,1 1
acute GVHD

=2 0.71 0.52-0.97 <0.04

no 1
chronic GVHD

yes 0.37 0.25-0.55 <0.0001
(b) M7 patients

mulivariate
Variables Risk factors
HR 95% CI P

Performance ¢ 1 1
status at
HSCT =2 3.17 1.80-5.60 <0.0001
Disease CR 1
Status at
HSCT non-CR 3.55 1.87-6.75 <0.0002

Abbreviations: GVHD; graft-versus-host disease, HSCT;

hematopoietic stem cell transplantation.



