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Can a Female Donor for a Male Recipient Decrease Relapse Rate
for Patients with AML Treated with Allogeneic Hematopoietic
Stem Cell Transplantation?

Piyanuch Kongtim?, Antonio Di Stasil, Gabriela Rondon?, Julianne Chenl, Kehinde
Adekolal, Uday Popat!, Betul Oranl, Partow Kebriaeil, Borje S. Andersson?, Richard E.
Champlinl, and Stefan O. Ciureal

1Department of Stem Cell Transplantation and Cellular Therapy, the University of Texas MD
Anderson Cancer Center, Houston, TX

Abstract

The mismatched minor histocompatibility antigens present on Y chromosome (H-Y) in male
recipients receiving stem cells from female donors may contribute to graft-versus-leukemia effect
(GVL) and results in reduce relapse rate especially in patients with high-risk disease. We
retrospectively compared the outcomes of male AML patients who received an allogeneic
hematopoietic stem cell transplant (HSCT) from female donors (F-M) (174 patients) versus other
gender combinations (667 patients). Median age was 50 years (range 18-74 years). For the whole
group, the one-year cumulative incidence of relapse was significantly lower in F-M group (34.1%
versus 41.3%, p=0.044) while non-relapse mortality (NRM) was higher (23.2% versus 15.7%,
p=0.004). For patients younger than 50 years beyond first complete remission, the F-M group was
associated with lower relapse rate (42.5% versus 55.2%, p=0.045) whereas NRM was not
significantly different (35.8% versus 25.5%, p=0.141). Although survival was not significantly
improved, transplantation from a female donor for male recipient was associated with a lower
relapse rate. When relapse is most common concern for treatment failure, especially for younger
patients, a female donor for a male recipient might be beneficial to decrease relapse rate post-
transplant. Future studies are needed to explore how H-Y mismatch may improve survival post-
transplant.
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Introduction

Allogeneic hematopoietic stem cell transplantation (HSCT) represents a potential curative
therapy for patients with acute myeloid leukemia (AML) and other hematologic
malignancies. The efficacy of transplantation against leukemic cells is the result of both
conditioning chemotherapy and graft-versus-leukemia (GVL) effect, which is induced
primarily by the minor histocompatibility antigens (MHAGS) present on the surface of
leukemic cells.(1, 2) Unfortunately, since some of these antigens are also expressed on
recipient’s non-hematopoietic cells, alloreactivity against recipient’s tissues can lead to a
potential fatal complication, graft-versus-host disease (GVHD). One of the mHAGs
associated with GVL and GVHD is a group of Y-chromosome encoded proteins (H-Y) in
male recipients, which may be recognized by T lymphocytes from female donors in the
setting of a gender-mismatched transplantation. The stronger alloreactivity effect of the
donor-recipient gender-mismatched HSCT was first described in the patients with aplastic
anemia. Storb et al. reported the higher transplant-related mortality and incidence of GVHD
in aplastic anemia patients who received a gender-mismatched as compared with gender-
matched transplant.(3) Later, several studies demonstrated that HSCT from female donors to
male recipients (F-M) as compared to all other donor-recipient gender combinations was
associated with a lower relapse rate in patients with hematologic malignancies.(4-6)
However, whether or not there is an advantage of a stronger GVL effect in gender-
mismatched transplantation, in particular using female donors for male recipients, remains
unclear, due to conflicting reports published to date.(4—7) Moreover, no data exists for AML
patients. Younger patients may have lower treatment-related mortality and be able to better
tolerate GVHD, thus we hypothesized that such patients might benefit form a stronger
antitumor effect generated by using a female donor instead of the traditional male donor,
when this option is available, and retrospectively analyzed the impact of donor-recipient
gender mismatch on transplant outcomes in a uniform large cohort of AML patients treated
with busulfan-based conditioning and a matched donor at our institution.

Patients and Methods

We analyzed transplant outcomes of all 841 patients, 18 years or older (456 male, 385
female) with diagnosis of AML who received their first transplant from an HLA matched
related or 8/8 matched unrelated donor (MUD) at The University of Texas MD Anderson
Cancer Center (MDACC) between January 1991-June 2012. Clinical data were gathered at
the time of transplant. The median interval from diagnosis to transplant was 8 months (range
1-332 months); 453 (53.9%) and 388 patients (46.1%) received a transplant from matched
related donor (MRD), and MUD, respectively.

All patients received a uniform conditioning regimen with fludarabine and busulfan, as
previously reported by our group.(8, 9) The great majority of patients received

Biol Blood Marrow Transplant. Author manuscript; available in PMC 2016 April 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kongtim et al.

Results

Page 3

myeloablative conditioning (MAC) (93.7%), while 53 patients (6.3%) received a reduced-
intensity conditioning regimen (RIC) with lower busulfan doses (AUC 4000/day or less).
Most frequent GVHD prophylaxis regimen was combined tacrolimus and methotrexate
(N=774, 92%). Patients were categorized into 2 groups according to donor-recipient gender
combinations, female donor to male recipient (F-M) (N=174) and other gender combinations
(OGC) (N=667).

The primary endpoints were progression free survival (PFS), overall survival (OS),
cumulative incidence of relapse (CIR), non-relapse mortality (NRM), and acute and chronic
GVHD. All outcomes were measured from the time of stem cell infusion. The date of
neutrophil engraftment was defined as the first day of granulocyte counts greater than 0.5 x
10%/L for 3 consecutive days derived at least in part from donor cells. The date of platelet
engraftment was defined as the first day of platelet counts greater than 20,000/L for 7
consecutive days independent of transfusions. PFS was defined as the time between HSCT
and disease relapse or death from any cause; data for patients who were alive without
relapse was censored at the date of last contact. OS was defined as the time between HSCT
and death from any cause; surviving patients were censored at the date of last contact.
Relapse was defined as hematologic recurrence of AML according to WHO criteria.(10)
NRM was defined as death related to HSCT during continuous remission. OS and PFS were
calculated using the Kaplan-Meier method. Univariate comparisons of all endpoints were
completed by the log-rank test. Cumulative incidence was used to estimate the endpoints of
relapse, NRM, acute GVHD and chronic GVHD. A cox proportion hazards model (11) or
the Fine & Gray method (12) for competing hazards were used for multivariate regression.
Variables were included in the multivariate models if they were conceptually important or if
they approached (p<0.1) or attained statistical significance in the univariate regression. All
factors were tested for the proportional hazards assumption. Analyses were performed using
SPSS statistics program for Mac OS version 20.0.

The Institutional Review Board (IRB) of the MDACC approved the treatment protocols and
this retrospective study. All patients provided written informed consent for transplant
according to the Declaration of Helsinki.

Patients’ characteristics are listed in Table 1. The median age was 50 years (range 18-74
years). All 841 patients had de novo AML except 146 (17.3%) who had secondary or
therapy related AML. Two hundred and ninety eight patients (35.4%) had high-risk
cytogenetics at diagnosis according to MRC classification (13) and 561 patients (66.7%)
were in remission prior to transplant. Cytogenetics and molecular data according to ELN
classification(14) could be evaluated in 621 patients (252 patients were in adverse ELN risk
group). There were no significant differences in baseline characteristics between F-M and
OGC group, except there were more patients with secondary AML in the F-M group (22.9%
versus 16.4%; p=0.018). Sixty-one patients (35.1%) in F-M group and 237 patients (35.5%)
in OGC group had high-risk cytogenetic (p=0.652). Fifty-three patients (30.4%) in F-M
group and 227 patients (34%) in OGC group underwent transplantation with active disease
(p=0.479). Eight hundred and eighteen patients (97.3%) engrafted the donor cells (96% in F-
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M group and 97.6% in OGC group (p=0.397) with a median time to neutrophil and platelet
engraftment of 12 days and 13 days respectively. There was no significant difference in time
to neutrophil and platelet engraftment between F-M and OGC group (p=0.57). At the time of
last follow up, 387 (46%) patients were alive with median follow up duration of 35 months
(range 3-241 months). Transplant outcomes are summarized in Table 2.

The CIR at 1 year for the entire cohort was 39.9%. When compared with OGC, patients in
F-M group had lower relapse rate with CIR at 1 year of 34.1% versus 41.3% in OGC group
(p=0.044). This difference was related to a significantly lower relapse rate for patients
beyond 15t CR prior to transplant with 1-year CIR of 39.8% in F-M group versus 52% in
OGC group respectively (p=0.039) while the patients who underwent HSCT in 15t CR had
similar CIR (27.7% in F-M group, 31.2% in OGC, p=0.419). We then analyzed CIR of a
subgroup of the patients who were not in 15t CR and younger than 50 years to see whether
using a female donor for a male recipient had a benefit in younger patients with high-risk
disease. In this age group, we have also found a significantly lower CIR in F-M group
(42.5%) as compared to OGC group (55.2%) (p=0.045) (Figure 1A). Outcomes of F-M
compared with OGC group stratified by age, donor-recipient race matching, disease
characteristics and status, conditioning regimens, stem cell sources, and HSCT types are
summarized in Table 3. The benefit of using a female donor for a male recipient in lowering
the rate of relapse was also seen in subgroup of patients who were younger than 50 years,
not in remission prior to transplant, received myeloablative conditioning, peripheral blood
stem cells, and MRD. Beside donor-recipient gender combinations, other factors associated
with increased risk of relapse in univariate analyses were high-risk cytogenetics, adverse
ELN risk, disease beyond first complete remission at transplant, transplant using RIC, and
the presence of mixed donor-recipient chimerism early post-transplant, while having chronic
GVHD was associated with lower relapse rate (Table 4). All of these factors retained
statistical significance in multivariate regression analysis (Table 5). In addition, using a
female donor for a male recipient was an independent prognostic factor for lower relapse
with HR of 0.71 (95%CI 0.47-0.91, p=0.04).

Non-relapse mortality

Non-relapse mortality at 1 year of the whole cohort was 17%. According to donor-recipient
gender combinations, patients in F-M group had significantly higher NRM compared with
OGC group with 1-year NRM of 23.2% versus 15.7% respectively (p=0.004). When
compared with OGC, F-M group had higher incidence of fatal acute GVHD (8.5% versus
2.3%, p=0.031), chronic GVHD (7.1% versus 1.4%, p=0.027) and death from infections
(11.6% versus 2.4%, p=0.025).

Again, the statistically significance was seen in subgroup patients who were not in 15t CR
prior to HSCT (29.1% in F-M group versus 17.4% in OGC group, p=0.004) whereas the
patients who were transplanted in 15t CR had comparable NRM (17.2% in F-M group versus
13.5% in OGC group, p=0.258). However, for patients younger than 50 years beyond 15t CR
the NRM was not significantly different (35.8% in F-M group versus 25.5% in OGC group,
p=0.141) (Figure 1B). These results suggest that this subgroup of patients might benefit
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from a gender mismatched transplant (Table 2). Beside remission status, NRM of F-M group
was higher than in OGC group in subgroups of the patients older than 50 years, having
secondary AML, with active disease prior to HSCT, receiving peripheral blood stem cells
and with MRD. Interestingly, using gender and race-mismatched donor together did not
influence the incidence of NRM. (Table 3) Factors associated with higher NRM in
univariate analyses were age, disease beyond 15t CR prior to transplant, and the development
of acute GVHD (Table 4). All of these factors as well as transplant in male patients using
stem cells from female donors retained their prognostic significance in multivariate analysis
(Table 5).

Graft versus host disease

Survival

Although the cumulative incidence of all grades acute GVHD was comparable between the
F-M (51.1%) and OGC group (50.4%), (p=0.691), grade 3—4 acute GVHD was significantly
higher in F-M group (10.3% versus 5.8%, p=0.042). A higher incidence of severe acute
GVHD (grade 3-4) was also seen in patients beyond 15t CR prior to transplant (16% in F-M
group versus 8% in OCG group, p=0.036). Moreover, in patients beyond 15t CR who were
younger than 50 years, the cumulative incidence of grade 3—4 acute GVHD had a trend to be
higher in F-M group (17.4% in F-M group versus 7.7% in OGC group, p=0.055). A similar
incidence of chronic GVHD all grades was seen in both groups (44.3% in F-M group, 37.8%
in OGC group, p=0.132). However, a higher incidence of chronic extensive GVHD was
found in F-M group than those in OGC group (34.5% versus 26.5%, p=0.047).

The benefit of GVL effect resulted in lower relapse rate in F-M group. However, because of
higher NRM related primarily to a higher incidence of acute GVHD grade 3—4 and chronic
extensive GVHD this benefit did not translate into superior survival compared with OGC
group. Three-year PFS of the entire cohort was 38.7%. There was no significant difference
in PFS of F-M and OCG group (3-year PFS 40.3% in F-M group versus 38.3% in OGC
group; p=0.943).

Three-year OS of the whole cohort was 43.9%. Again, there was no significant difference in
OS of F-M and OGC group. Three-year OS was 43.4% in F-M group versus 44% in OGC
group, p=0.449) (Table 2). The similar PFS and OS of all donor-recipient gender
combinations were also seen in subgroup of the patients in 15t CR, or beyond 15t CR. The
PFS and OS were also similar even for patients beyond 15t CR younger than 50 years who
had lower CIR and yet comparable NRM, which means that the protection from relapse of
F-M transplantation was not strong enough to balance risk of GVHD and NRM and
influence the survival. A relatively low number of patients could have contributed to the
failure to identify a significant difference in survival for this group.

Other factors associated with poor PFS in univariate analyses were adverse ELN risk,
disease beyond 15t CR prior to transplant, the use of a RIC regimen, mixed donor-recipient
chimerism early post-transplant, whereas chronic GVHD was associated with better PFS and
OS (Table 4). In multivariate analyses for PFS and OS, independent prognostic factors for
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better outcomes were transplantation in 15t CR and the development of cGVHD while
adverse ELN risk and the use of RIC had a negative impact (Table 5).
Discussion

In this study we analyzed the impact of female donors to male recipients in a large cohort of
AML patients treated with the same conditioning regimen at a single institution. To our
knowledge this is the first study conducted in a homogeneous group of patients with AML
treated with the same conditioning regimen to determine the impact of donor-recipient
gender matching on outcomes of hematopoietic stem cell transplantation. Our results
demonstrated clearly that male patients with AML had lower relapse rate when received a
gender mismatch transplant. These beneficial effects were in general offset by a higher
treatment-related mortality related by higher incidence of GVHD and, overall similar
survival outcomes. These findings raise the question if there is a group of patients who will
benefit for a female donor. Although younger male patients with advanced disease seem to
benefit the most from transplantation with a female donor due to significantly lower relapse
and comparable NRM, this did not translate into improved survival either.

The association between gender mismatched transplant and risk of NRM has been reported
in several other studies (4, 7, 15, 16). In a retrospective EBMT analysis on patients with
leukemia (including 1405 patients with AML), the authors showed that female donors to
male recipients as compare to OGC significantly influenced risk of NRM in both AML and
ALL (15). Later, Randolph et al. retrospectively studied outcomes of 3238 patients with
hematologic malignancies from the Fred Hutchinson Cancer Center. In this study, the
female to male combination was associated with increased risk of death and higher
incidence of extensive chronic GVHD (4). Overall, we found that NRM was significantly
higher in F-M compared with the OGC group but only in patients beyond 15t CR, while
NRM for patients transplanted in 15t CR were not different. This higher NRM in F-M was
paralleled by higher incidence of grade 3—4 acute GVHD as well as chronic extensive
GVHD. These findings suggests that mismatch in minor histocompatibility antigens located
on Y-chromosome might play an important role in the pathogenesis of GVHD and results in
increased NRM in F-M transplantation. However, in multivariate analysis we found that
both F-M transplantation and acute GVHD were independent prognostic factors for NRM
with HR of 1.28 and 1.65 respectively. These results illustrate that there is not a simple
association between gender mismatch, GVHD and NRM. Therefore, factors influence NRM
in F-M transplantation and the relationship with the development of GVHD remain to be
clarified.

The minor histocompatibility antigens on Y-chromosome in male patients also influence
immune-mediated antitumor effects when recognized by T cells from female donors. Our
study results showed that transplantation with a female donor for male recipients was
associated with a lower relapse rate when compared with OGC, which is consistent with the
previous report in CML patients by Gratwohl et al. In this study the authors found a
decreased risk of relapse in male patients who received grafts from female donors than
female recipients with female donors (6).
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Whether AML patients benefit from reduction of relapse rate in gender-mismatched
transplantation in particular F-M gender combination was unclear. In 2004, Randolph et al.
studied outcomes of 3238 patients who underwent allogeneic stem cell transplantation for
various hematologic malignancies (including 1023 AML patients). This group found that
male patients with female donors had a lower risk for relapse compared with all other donor-
recipient gender categories. However, a statistical significant difference was seen only in
patients with CML, while patients with AML and ALL had similar relapse rate in all donor-
recipient gender combinations (4). Here we were able to show a lower relapse rate
associated with a female donor for male recipients in a uniform cohort of AML patients.
Furthermore, we found that F-M transplantation was an independent prognostic factor for
lower relapse in multivariate analysis. These results indicate that the benefit of chromosome
Y-dependent GVL effect might need more time than the increased NRM from acute GVHD.
Overall, the benefit of lower relapse rate with a female donor for male recipient did not
translate into survival advantage due to an increased risk of NRM. Consequently, we have
tried to identify a group of patients who might have a survival benefit from stronger GVL
effect using a female donor. Male patients younger than 50 years with high-risk disease
(who underwent transplant beyond 15t complete remission) had a 13% lower risk of relapse
when a female donor was used. Survival of male recipients with a female donor in our study
was at least as good as with a male donor. Nevertheless, our study results are different from
the previous report by Stern et al. who compared transplant outcomes of F-M and OGC in
53,988 patients with hematologic malignancies (including 3701 AML patients) from EBMT.
They found that NRM in F-M HSCT was greater than protection from relapse, leading to a
net negative effect on OS (43.2% in F-M versus 46.7% in OGC, p<0.001). However, when
the analyses were done for each type of leukemia separately, the significant difference was
seen in CML (48% versus 55.4%, p<0.001) and trend was noted for patients with AML
(44.4% versus 46.2%, p=0.07), while OS of F-M and OGC were comparable in patients with
ALL (40.9% vs 41.9%, p=0.54) (16).

Our findings also raise other questions: with a different method of GVHD prevention, for
example post-transplantation cyclophosphamide, which could result in better control of
GVHD and a lower NRM, would a net favorable effect in survival be obtained for the F-M
combination? Furthermore, whether a gender mismatch donor lymphocyte infusion (DLI) is
more effective to decrease relapse rate remains unclear.

In conclusion, our results indicate a strong GVL effect mediated by the minor H-Y antigens
in patients with AML, which could be exploited in the future. Younger male patients with
advanced disease could be considered for a female donor as the relapse rate appears
significantly better, although, at least for now, outcomes are not significantly better. Such
donor does not appear to be justified for patients in remission at transplant. Future larger
registry studies with focus on AML patients are needed to confirm these findings as this
could influence donor selection. Moreover, novel methods of GVHD prevention, like post-
transplantation cyclophosphamide, may decrease the incidence of acute and chronic GVHD
and tilt the balance in favor of lower relapse rate with a net effect on improved survival for
these patients.

Biol Blood Marrow Transplant. Author manuscript; available in PMC 2016 April 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kongtim et al.

Page 8

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

References
1.

10.

11.

12.

13.

14.

15.

Feng X, Hui KM, Younes HM, Brickner AG. Targeting minor histocompatibility antigens in graft
versus tumor or graft versus leukemia responses. Trends in immunology. 2008; 29(12):624-32.
[PubMed: 18952501]

. Horowitz MM, Gale RP, Sondel PM, Goldman JM, Kersey J, Kolb HJ, et al. Graft-versus-leukemia

reactions after bone marrow transplantation. Blood. 1990; 75(3):555-62. [PubMed: 2297567]

. Storb R, Prentice RL, Thomas ED. Treatment of aplastic anemia by marrow transplantation from

HLA identical siblings. Prognostic factors associated with graft versus host disease and survival.
The Journal of clinical investigation. 1977; 59(4):625-32. [PubMed: 14972]

. Randolph SS, Gooley TA, Warren EH, Appelbaum FR, Riddell SR. Female donors contribute to a

selective graft-versus-leukemia effect in male recipients of HLA-matched, related hematopoietic
stem cell transplants. Blood. 2004; 103(1):347-52. [PubMed: 12969970]

. Gahrton G, lacobelli S, Apperley J, Bandini G, Bjorkstrand B, Blade J, et al. The impact of donor

gender on outcome of allogeneic hematopoietic stem cell transplantation for multiple myeloma:
reduced relapse risk in female to male transplants. Bone marrow transplantation. 2005; 35(6):609—
17. [PubMed: 15696179]

. Gratwohl A, Hermans J, Niederwieser D, van Biezen A, van Houwelingen HC, Apperley J. Female

donors influence transplant-related mortality and relapse incidence in male recipients of sibling
blood and marrow transplants. The hematology journal : the official journal of the European
Haematology Association / EHA. 2001; 2(6):363-70. [PubMed: 11920275]

. Stern M, Passweg JR, Locasciulli A, Socie G, Schrezenmeier H, Bekassy AN, et al. Influence of

donor/recipient sex matching on outcome of allogeneic hematopoietic stem cell transplantation for
aplastic anemia. Transplantation. 2006; 82(2):218-26. [PubMed: 16858285]

. Ciurea SO, Andersson BS. Busulfan in hematopoietic stem cell transplantation. Biology of blood

and marrow transplantation : journal of the American Society for Blood and Marrow
Transplantation. 2009; 15(5):523-36.

. de Lima M, Couriel D, Thall PF, Wang X, Madden T, Jones R, et al. Once-daily intravenous

busulfan and fludarabine: clinical and pharmacokinetic results of a myeloablative, reduced-toxicity
conditioning regimen for allogeneic stem cell transplantation in AML and MDS. Blood. 2004;
104(3):857-64. [PubMed: 15073038]

Swerdlow, SHCE.; Harris, NL., et al. WHO Classification of Tumours of Haematopoietic and
Lymphoid Tissues. 2008.

Cox D. Regression models and life tables (with Discussion). Journal of the Royal Statistical
Society. 1972; (34):187-200.

Fine JP, Gray RJ. A Proportional Hazards Model for the Subdistribution of a Competing Risk.
Journal of the American Statistical Association. 1999; 94(446):496-5009.

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):2322-33. [PubMed: 9746770]

Dohner H, Estey EH, Amadori S, Appelbaum FR, Buchner T, Burnett AK, et al. Diagnosis and
management of acute myeloid leukemia in adults: recommendations from an international expert
panel, on behalf of the European LeukemiaNet. Blood. 2010; 115(3):453-74. [PubMed:
19880497]

Frassoni F, Labopin M, Gluckman E, Prentice HG, Vernant JP, Zwaan F, et al. Results of
allogeneic bone marrow transplantation for acute leukemia have improved in Europe with time-a
report of the acute leukemia working party of the European group for blood and marrow
transplantation (EBMT). Bone marrow transplantation. 1996; 17(1):13-8. [PubMed: 8673048]

Biol Blood Marrow Transplant. Author manuscript; available in PMC 2016 April 01.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Kongtim et al.

Page 9

16. Stern M, Brand R, de Witte T, Sureda A, Rocha V, Passweg J, et al. Female-versus-male
alloreactivity as a model for minor histocompatibility antigens in hematopoietic stem cell
transplantation. American journal of transplantation : official journal of the American Society of
Transplantation and the American Society of Transplant Surgeons. 2008; 8(10):2149-57.

Biol Blood Marrow Transplant. Author manuscript; available in PMC 2016 April 01.



1duosnuepy soyiny 1duosnuepy Joyiny 1duosnuepy Joyiny

1duosnuep Joyiny

Kongtim et al.

Biol Blood Marrow Transplant. Author manuscript; available in PMC 2016 April 01.

Page 10




1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Kongtim et al.

100

80—

oGC

Relapse (%)

40—

20

0

T T T T
10 20 30 40 50
Time from SCT (month)

=

60

100

80

NRM (%)
£

40—

L

0cC

20

T T T T
20 30 40 50

Time from SCT (month)

o
-
o

Figure 1.

&0

Page 11

Cumulative incidence of relapse (CIR) (A) and Non-relapse mortality (NRM) (B) of patients

beyond 15t CR younger than 50 years
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