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T-cell depletion effects of low-dose antithymocyte globulin for GVHD
prophylaxis in HLA-matched allogeneic peripheral blood stem cell

transplantation

Check for
updates

Souichi Shiratori™', Mizuha Kosugi-Kanaya', Eiko Hayase, Kohei Okada, Hideki Goto,
Junichi Sugita, Masahiro Onozawa, Masao Nakagawa, Kaoru Kahata, Daigo Hashimoto,

Tomoyuki Endo, Takeshi Kondo, Takanori Teshima

Department of Hematology, Hokkaido University, Faculty of Medicine, Sapporo, Japan

Dear Editor,

Allogeneic hematopoietic stem cell transplantation (HSCT) is po-
tentially curative treatment for patients with hematological malig-
nancies, but graft-versus-host disease (GVHD) remains a major problem
after HSCT. Compared to bone marrow transplantation (BMT), per-
ipheral blood stem cell transplantation (PBSCT) is a risk for severe
acute and chronic GVHD [1]. Recent large scale randomized controlled
trials indicate that antithymocyte globulin (ATG) reduces severe acute
GVHD and chronic GVHD after PBSCT [2,3]. However, doses of ATG
differ between studies and optimal dose of ATG needs to be determined.
Lower dose of ATG was suggested to have a survival benefit compared
to higher dose of ATG [4]. In this study, we evaluated effects of low-
dose rabbit ATG (Thymoglobulin; ATG-T) on T-cell depletion in the
context of GVHD prophylaxis after PBSCT.

A total of 12 patients with a median age of 53, including 5 patients
who underwent HLA-matched PBSCT with 2 mg/kg of ATG-T (1 mg/kg
on days -2 and -1 before transplantation) and 7 patients who underwent
HLA-matched PBSCT without ATG-T were examined in this study.
Diagnosis included myelodysplastic syndrome in 6 patients, acute
myeloid leukemia in 5 patients, and acute lymphoblastic leukemia in 1
patient. We analyzed peripheral blood T-cell subsets on day 28 after
PBSCT in these patients by flow cytometry. The following monoclonal
antibodies were purchased from BD Biosciences (Franklin Lakes, USA),
BioLegend (San Diego, USA) or e-Bioscience (San Diego, USA); anti-
CD45RA-FITC, anti-CD27-PE, anti-CD4-PerCP/Cy5.5, anti- Foxp3-APC,
anti-CD3-Pacific Blue, and anti-CD8-BV510. Intracellular Foxp3 was
stained using a Cytofix/Cytoperm kit (e-Bioscience). CD4 gated cells
were separated into four populations, including naive T cells defined as
CD45RA™ Foxp3~ cells, memory/effector T cells defined as CD45RA ™~
Foxp3~ cells, regulatory T cells defined as Foxp3™ cells, and cytokine-
secreting T cells defined as CD45RA ™~ Foxp34™ cells [5,6]. CD8 gated
cells were separated into three functionally different populations,

including naive T cells defined as CD45RA™ CD27* cells, memory T
cells defined as CD45RA~ CD27 ™ cells, and effector T cells defined as
CD27~ cells [7,8]. Statistical analysis of were carried out using Mann-
Whitney U test. All P-values were two-sided and a P-value under 0.05
was used as the cut-off for statistical significance. All written data are
shown as mean value + SD.

All patients received myeloablative conditioning regimen and
achieved neutrophil engraftment. Grade II to IV acute GVHD developed
in none of 5 patients with ATG-T, but in 3 of 7 patients without ATG-T.
Chronic GVHD developed in 1 of 5 patients with ATG-T and in 4 of 7
patients without ATG-T. Flow cytometric analysis of T-cell subsets in
the peripheral blood on day 28 after PBSCT showed that frequencies of
naive CD4™ and CD8™ T-cell fractions were distinctively less in ATG-T
treated patients than controls (Naive CD4" T cells: 8.9% + 3.7% vs
29.5% =+ 13.7%; P = 0.005, Naive CD8" T cells: 12.2% =+ 4.7% vs
28.6% =+ 17.1%; P = 0.048) (Fig. 1). Concordantly, absolute numbers
of both naive CD4* and CD8" T-cells were significantly decreased in
patients with ATG-T, and ATG-T also significantly decreased in absolute
numbers of all T-cell subsets evaluated (Table 1).

Although the dose of ATG-T used in this study seems to be minimal
ever reported, a total 2 mg/kg of ATG-T given on day -2 and -1 was
sufficient to decrease T cells in vivo. Donor T cells that promote GVHD
reside mainly within the naive T-cell fraction [9]. ATG-T preferentially
depletes naive T-cell fraction due to its high affinity against naive T
cells [10]. We showed the significant depletion of naive T cell fractions
with 2 mg/kg of ATG-T. Now we are conducting a prospective, multi-
center, phase II study to evaluate the efficacy of 2 mg/kg of ATG-T
containing GVHD prophylaxis for HLA-matched PBSCT after myeloa-
blative conditioning (UMIN-CTR UMIN000018645).
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CD4* T cell fractions CD8* T cell fractions Fig. 1. Flow cytometric analysis of T-cell subsets after
PBSCT.
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Table 1 of patients. T.T. designed the study, reviewed and edited the article.

Absolute numbers of T cell subsets in peripheral blood on day 28 after PBSCT.

ATG-T (n = 5) No ATG-T(n=7) P

Total CD3* T cells 74.8 = 53.4/ul 4247 = 192.6/ul  0.003
Total CD4 + T cells 37.6 = 28.4/ul  193.7 + 99.7/ul 0.003
Naive CD4 + T cells 3.5 + 2.8/ul 55.8 = 34.0/ul 0.003
Memory/effector CD4 + Tcells 29.0 = 19.0/ul  120.3 = 71.7/ul 0.018
Regulatory T-cells 3.8 £ 6.6/ul 13.3 = 4.7/ul 0.048
Cytokine-secreting CD4 + T- 1.3 = 1.4/ul 4.3 = 2.1/ul 0.018
cells
Total CD8 + T cells 30.8 + 20.2/pl  209.8 + 141.1/ul  0.003
Naive CD8 + T cells 3.2 £ 2.0/ul 67.8 = 67.5/ul 0.004
Memory CD8 + T cells 17.4 = 10.0/pl  77.2 = 47.7/ul 0.005
Effector CD8 + T cells 10.1 * 10.3/ul  64.8 = 63.0/ul 0.010

Hokkaido University.
Funding disclosure and conflict of interest

All authors received no financial support, and have no conflicts of
interest.

Authors' contribution

S. Shiratori interpreted data, preparation of the article, figure and
tables. M. K-K. performed recruitment and treatment of patients, and
flow cytometric analysis of T-cell subsets. E. H., K. O., H. G., J. S., M. O.,
M. N, K. K., D. H,, T. E,, and T. K. performed recruitment and treatment

References

[1

[2]

[3]

[4

[5]

[6]

[71

[8]

[9]

[10]

U. Holtick, M. Albrecht, J.M. Chemnitz, et al., Bone marrow versus peripheral blood
allogeneic haematopoietic stem cell transplantation for haematological malig-
nancies in adults, Cochrane Database Syst. Rev. 20 (2014) CD010189.

J. Finke, W.A. Bethge, C. Schmoor, et al., Standard graft-versus-host disease pro-
phylaxis with or without anti-T-cell globulin in haematopoietic cell transplantation
from matched unrelated donors: a randomised, open-label, multicentre phase 3
trial, Lancet Oncol. 10 (2009) 855-864.

N. Kréger, C. Solano, C. Wolschke, et al., Antilymphocyte globulin for prevention of
chronic graft-versus-host disease, N. Engl. J. Med. 374 (2016) 43-53.

L. Binkert, M. Medinger, J.P. Halter, et al., Lower dose anti-thymocyte globulin for
GvHD prophylaxis results in improved survival after allogeneic stem cell trans-
plantation, Bone Marrow Transplant. 50 (2015) 1331-1336.

M. Miyara, Y. Yoshioka, A. Kitoh, et al., Functional delineation and differentiation
dynamics of human CD4 + T cells expressing the FoxP3 transcription factor,
Immunity 30 (2009) 899-911.

C.G. Kanakry, S. Ganguly, M. Zahurak, et al., Aldehyde dehydrogenase expression
drives human regulatory T cell resistance to posttransplantation cyclophosphamide,
Sci. Transl. Med. 5 (2013) 211ral57.

D. Hamann, P.A. Baars, M.H. Rep, et al., Phenotypic and functional separation of
memory and effector human CD8 + T cells, J. Exp. Med. 186 (1997) 1407-1418.
P. Romero, A. Zippelius, I. Kurth, et al., Four functionally distinct populations of
human effector-memory CD8 + T lymphocytes, J. Immunol. 178 (2007)
4112-4119.

M. Bleakley, S. Heimfeld, K.R. Loeb, et al., Outcomes of acute leukemia patients
transplanted with naive T cell-depleted stem cell grafts, J. Clin. Invest. 125 (2015)
2677-2689.

M.C. Ruzek, K.S. Neff, M. Luong, et al., In vivo characterization of rabbit anti-mouse
thymocyte globulin: a surrogate for rabbit anti-human thymocyte globulin,
Transplantation 88 (2009) 170-179.


http://refhub.elsevier.com/S0966-3274(17)30111-9/rf0005
9

http://refhub.elsevier.com/S0966-3274(17)30111-9/rf0005
http://refhub.elsevier.com/S0966-3274(17)30111-9/rf0005
http://refhub.elsevier.com/S0966-3274(17)30111-9/rf0010
http://refhub.elsevier.com/S0966-3274(17)30111-9/rf0010
http://refhub.elsevier.com/S0966-3274(17)30111-9/rf0010
http://refhub.elsevier.com/S0966-3274(17)30111-9/rf0010
http://refhub.elsevier.com/S0966-3274(17)30111-9/rf0015
http://refhub.elsevier.com/S0966-3274(17)30111-9/rf0015
http://refhub.elsevier.com/S0966-3274(17)30111-9/rf0020
http://refhub.elsevier.com/S0966-3274(17)30111-9/rf0020
http://refhub.elsevier.com/S0966-3274(17)30111-9/rf0020
http://refhub.elsevier.com/S0966-3274(17)30111-9/rf0025
http://refhub.elsevier.com/S0966-3274(17)30111-9/rf0025
http://refhub.elsevier.com/S0966-3274(17)30111-9/rf0025
http://refhub.elsevier.com/S0966-3274(17)30111-9/rf0030
http://refhub.elsevier.com/S0966-3274(17)30111-9/rf0030
http://refhub.elsevier.com/S0966-3274(17)30111-9/rf0030
http://refhub.elsevier.com/S0966-3274(17)30111-9/rf0035
http://refhub.elsevier.com/S0966-3274(17)30111-9/rf0035
http://refhub.elsevier.com/S0966-3274(17)30111-9/rf0040
http://refhub.elsevier.com/S0966-3274(17)30111-9/rf0040
http://refhub.elsevier.com/S0966-3274(17)30111-9/rf0040
http://refhub.elsevier.com/S0966-3274(17)30111-9/rf0045
http://refhub.elsevier.com/S0966-3274(17)30111-9/rf0045
http://refhub.elsevier.com/S0966-3274(17)30111-9/rf0045
http://refhub.elsevier.com/S0966-3274(17)30111-9/rf0050
http://refhub.elsevier.com/S0966-3274(17)30111-9/rf0050
http://refhub.elsevier.com/S0966-3274(17)30111-9/rf0050

FRER (ERPR

2017428 A The International Congress of BMT 2017 (Seoul)

HLA-haploidentical Peripheral Blood Stem Cell Transplantaiton
Using Post-Transplant Cyclophosphamide - a single institute
analysis -

Junichi Sugita, Takanori Teshima
Department of Hematology, Faculty of Medicine, Hokkaido University, Sapporo,
Japan

Background: HLA-haploidentical stem cell transplantation using post-transplant
cyclophosphamide (PTCy) is increasingly performed. We previously conducted a
prospective multicenter phase Il study (Haplo13) of PTCy-based HLA-haploidentical
peripheral blood stem cell transplantation (PTCy-haploPBSCT) after reduced-intensity
conditioning and reported the safety and efficacy of PTCy-haploPBSCT in Japanese
patients.

Methods: We conducted a retrospective analysis of PTCy-based HLA-haploidentical
peripheral blood stem cell transplantation (PTCy-haploPBSCT) in our institute.
Busulfan (BU) based myeloablative conditioning (MAC) regimen consisted of
Fludarabine (Flu, 150mg/m?), BU (12.8 mg/kg), and TBI (4 Gy). Total body irradiation
(TBI) based MAC regimen consisted of Flu (90 mg/m?), and TBI (12 Gy). Reduced
intensity conditioning regimen consisted of Flu (150 mg/m?), BU (6.4 mg/kg), and TBI
(4 Gy). GVHD prophylaxis consisted of Cy (40-50 mg/kg/day on days 3 and 4),
tacrolimus, and mycophenolate mofetil.

Results: Forty-seven patients received PTCy-haploPBSCT between 2014 and 2017.
Median age was 43 (range 18-70) with 31 male and 16 female. Diagnosis of the
patients included AML (n=21), ALL (n=11), MDS (n=6), lymphoma (n=5), and other
(n=4). Ten patients had a history of prior allogeneic stem cell transplantation. Eighteen
patients received MAC regimen and 29 patients received RIC regimen. Neutrophil
engraftment was achieved in all patients with a median of 14 days (range, 12-25). The
cumulative incidence of grades Il to IV and Il to IV acute graft-versus-host disease
(GVHD) were 19% and 2%. The cumulative incidence of chronic GVHD was 27% at 2
year. Overall survival, disease free survival, relapse rate, and NRM were 78%, 56%,
39%, and 5%, respectively, at 2 year.

Conclusions: Our results suggest that PTCy-haploPBSCT achieved low incidences
of GVHD and NRM and stable donor engraftment. We are now conducting
prospective multicenter phase |l studies (Haplo14, Haplo16, Haplo17) by Japan Study
Group for Cell Therapy and Transplantation (JSCT).
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HLA-haploidentical Peripheral Blood Stem
Cell Transplantation Using Post-Transplant
Cyclophosphamide
- a single institute analysis -

Junichi Sugita, Takanori Teshima

Department of Hematology, Faculty of Medicine,
Hokkaido University, Sapporo, Japan

Allogeneic hematopoietic stem cell transplantation in Japan
(1992 - 2015)
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Several strategies to overcome HLA barriers
in HLA-haploidentical SCT

T-cell deplete: TCD (ex vivo T-cell depletion)

- CD34 positive selection (Aversa, Italy)
- CD3/CD19 depletion (Handgretinger, Germany)
- TCRaB/CD19 depletion (Handgretinger, Germany)

T-cell replete: TCR (in vivo T-cell depletion)
+ CsA+MTX+MMF+ATG, G-CSF primed BM+PB (China)
* CsA+MTX+ATG (Korea)
» TactmPSL+ATG (lkegame, Japan)
* CsA+MMF+Alemtuzumab (Canada)
= CsA+MTX+Alemtuzumab (Kanda, Japan)
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HLA-haploidentical SCT is increasing in Japan
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JOHNS HOPKINS, Baltimore

Bone Marrow

Infusion
Cy 14.5 mg/kg/day TBI S.CSF 5 ng/kgld
200 cGy MMF 15 mg/kg po tid
BMT ‘ Tacrolimus
Days 5 4 3 -2 -1 0 j5 10 20 30 40 50 60 180
Fludarabine 30 mg/mzlday Cy 50 mg/kg/day

oA aGVHD 10018 c¢GVHD g""" relapse / NRM

% 50 o "E 80/

% . o % o, relapse: 55%
§ o IHIV: 27% 0 £

3 3

0 13%

o s 10 15 20 0 100 200 300 430 ()

500 1000 1500 2000 2500
Days after transplantation Days after transplantation

Days after transplantation

Kasamon YL, Biol. Blood Marrow Transplant. 2010.
Luznik L, et al. Biol. Blood Marrow Transplant. 2008.

JSCT Haplo13 Study

This prospective multicenter phase Il study (UMINO00010316) was
conducted by the Japan Study Group for Cell Therapy and Transplantation

(JSCT).

Patients aged from 15 to 65 with hematological malignancies who has no
HLA-matched related or unrelated available donor were enrolled.

iv BU 3.2 mg/kg/day
PBSCT

G-CSF 5 ng/kg/d
200 cGy

MMPF 15 mg/kg po tid
acrolimus
Day6 5 -4 8302 A 0 5 10 20 30 40 50 60 180

}

Fludarabine 30 mg/mzlday

Cy 14.5 mg/kg/day

Cy 50 mg/kg/day

Sugita J, Biol. Blood Marrow Transplant. 2015.

Conditioning regimen

Myeloablative conditioning (MAC)
BU based regimen
Flu (150mg/m?) + ivBU (12.8mg/kg) + TBI (4Gy)

TBI based regimen
Flu (90mg/m2) + TBI (12Gy)

Reduced-intensity conditioning (RIC)

BU based regimen
Flu (150mg/m?) + ivBU (6.4mg/kg) + TBI (4Gy)

Rationale of posttransplant cyclophosphamide
Selective depletion of alloreactive T-cells

Stem cell transplantation

Posttransplant cyclophosphamide
(PostCy)

43

Days

Alloreactive T-cells

Non-alloreactive T-cells ‘

@-@-0-0-0@0-®

Johns Hopkins' US/UK/AU2 Haplo133
BM PBSC PBSC
(n=210) (n=53) (n=31)
Conditioning Flu/CY/TBI Flu/CY/TBI Flu/CY/TBI
regimen +BU(6.4mg/kg)
GVHD PTCy+Tac+MMF  PTCy+Tac+MMF PTCy+Tac+MMF
prophylaxis
Engraftment 87% 96% 87%
day15 day17 day19
(11-42) (12-29) (15-27)
acute GVHD
-V 28% 53% 23%
-v 4% 8% 3%
Chronic GVHD 13% 16% 15%
NRM 18% 17% 23%
Relapse 55% 28% 45%

1) Munchel AT, Best Pract Res Clin Haematol. 2011.
2) Raj K, Biology of Blood and Marrow Transplantation. 2014.
3) Sugita J, Biol. Blood Marrow Transplant. 2015.

- single institute analysis -

We conducted a retrospective analysis of 47 patients who
received PTCy-based HLA-haploidentical peripheral blood
stem cell transplantation in Hokkaido university between

March 2014 and April 2017.
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Patient characteristics (n=47)

Median Age (range) 43 (18-70)
Gender
Male 31 (66%)
Female 16 (34%)
Diagnosis
AML 21 (45%)
ALL 11 (23%)
MDS 6 (13%)
Lymphoma 5 (11%)
Others 4 ( 9%)
Disease status
1stCR 19 (40%)
2 CR- 7 (15%)
non CR 21 (45%)
Allogeneic Transplantation
1st Transplantation 38 (79%)
2d or 3 Transplantation 10 (21%)

Stem cell source

Peripheral blood stem cell (PBSC)

CD34: 5.4 x 108/kg (2.4-9.9)
CD3 : 1.5 x 108/kg (0.5-3.8)

Donor relationship

Parent 13 (28%)
Sibling 16 (34%)
Child 16 (34%)
Other 2( 4%)
Engraftment
g "] Neutrophil engraftment 100%
E 041 median day14 (12-25)

T T T T T T T
0 5 10 15 20 25 30
Days after transplantation

13

Conditioning regimen

Myeloablative conditioning (MAC)
BU based regimen (n=7)
Flu (150mg/m?2) + ivBU (12.8mg/kg) + TBI (4Gy)

TBI based regimen (n=12)
Flu (90mg/m2) + TBI (12Gy)

Reduced-intensity conditioning (RIC)

BU based regimen (n=28)
Flu (150mg/m2) + ivBU (6.4mg/kg) + TBI (4Gy)

GVHD prophylaxis

CY (50 mg/kg, day3, 4), n=31
OR
CY (40 mg/kg, day3, 4), n=9

+

Tacrolimus (day5-)
+

MMF (15 mg/kg x 3, day5-)

acute GVHD

0.87

0.6

0.4

0.2 I-IV: 19%

Cumulative incidence

0.0

T T T T T T
0 20 40 60 80 100

Days after transplantation
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chronic GVHD
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10T
2yr 86%
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OS-DFS:-NRM

Probability

0S 78%

L mesoe-- DFS 56%

1.0 =
..%‘

0.8 K
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1-4--51___*_

0.6
0.4+
0.2
0.0’_‘-'-“-“-‘4

NRM 5%

T T T T
0 100 200 300 400

T T T
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Days after transplantation

OS (disease risk index)

1.0 !
90%
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71%
2
Z 06
S 54%
S
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— very high
0.2
0.0 P=0.05
0 100 200 300 400 500 600 700
Days after transplantation
Summary
100%
Engraftment (median day14)
-1V 19%
acute GVHD -V 2%
. all : 27%
chronic GVHD mod-sev : 20%
NRM at 2yr 5%
Relapse at 2 yr 39%
DFS at 2yr 56%
OS at 2yr 78%
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Prospective Multicenter Phase Il studies in Japan

2013 Haplo13 n=31

BMT — PBSCT ﬂ

2014 Haplo14 RIC n=81 Haplo14 MAC n=53

! l

2016 Haplo16 RIC n=59 Haplo16 MAC n=59

CY 40mg/kg H H n=283
L 4 A4
2017 Haplo17 RIC Haplo17 MAC

August 25 (Fri), 2017 [EN] Scientific Session Il GVHD
“PTCY-Haplo transplant” Takanori Teshima
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Conclusions

Our results suggest that PTCy-haploPBSCT
achieved low incidences of GVHD and
NRM with an acceptable relapse rate.

We are now conducting prospective
phase Il studies of PTCy-haploPBSCT using
myeloablative conditioning and reduced
intensity conditioning.
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T-cell depletion effects of minimal low-dose antithymocyte globulin
for GVHD prophylaxis in HLA-matched allogeneic peripheral blood
stem cell transplantation

Souichi Shiratori, Mizuha Kosugi-Kanaya, Takanori Teshima
Department of Hematology, Hokkaido University Faculty of Medicine, Sapporo, Japan

[Background]

Incidence of graft-versus-host disease (GVHD) is higher in patients receiving
allogeneic peripheral blood stem cell transplantation (PBSCT) than bone marrow
transplantation. Antithymocyte globulin (ATG) has been shown to reduce GVHD after
PBSCT, but its optimal dose remains to be determined. We conducted NJHSG-ATG,
a pilot study to evaluate a minimal low-dose rabbit ATG (Thymoglobulin; ATG-T) for
GVHD prophylaxis at a dose of 2 mg/kg of ATG-T (1 mg/kg on days -2 and -1) before
HLA-matched PBSCT.

[Methods]

To evaluate the T-cell depletion effects of low-dose ATG-T in NJHSG-ATG study, we
analyzed peripheral blood T-cell subsets by flow cytometry in patients who underwent
PBSCT with or without low-dose ATG-T.

[Results]

We analyzed peripheral blood on day 28 after PBSCT in total 11 patients, including 3
patients who were enrolled in NJHSG-ATG study, 2 patients who underwent
HLA-matched PBSCT with the same dose of ATG-T as NJHSG-ATG study but could
not be enrolled for the organ dysfunction, and 6 patients who underwent
HLA-matched PBSCT without ATG-T at the period of NJHSG-ATG study in our
institution. Flow cytometric analysis showed that the numbers of total CD3*, CD4",
and CD8" T cells were significantly decreased in patients with low-dose ATG-T
compared to those without low-dose ATG-T. In particular, naive T cell fractions were
significantly depleted by low-dose ATG-T compared to memory/effector fractions in
both CD4" and CD8" T cells.

[Conclusion]

This study suggested that low-dose ATG-T in NJHSG-ATG study has a potential to
reduce GVHD. Now we are conducting a prospective, multicenter, phase Il study to
evaluate the efficacy of this GVHD prophylaxis for HLA-matched PBSCT.
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T-cell depletion effects of minimal low-dose antithymocyte
globulin for GVHD prophylaxis in HLA-matched allogeneic
peripheral blood stem cell transplantation

Souichi Shiratori, Mizuha Kosugi-Kanaya,
Takanori Teshima

Department of Hematology, Hokkaido University
Faculty of Medicine, Sapporo, Japan

24/Aug/2017 ICBMT

Introduction

- Allogeneic hematopoietic stem cell transplantation (HSCT) is a
curable treatment for patients with hematological malignancies, but
graft-versus-host disease (GVHD) remains a major problem after
HSCT.

-Compared to bone marrow transplantation (BMT), peripheral blood
stem cell transplantation (PBSCT) is a risk for severe acute GVHD
and chronic GVHD

- Recent randomized controlled trials indicate that antithymocyte
globulin (ATG) reduces severe acute GVHD and chronic GVHD after
PBSCT, however, doses of ATG differ between studies and optimal
dose of ATG need to be determined.

24/Aug/2017 ICBMT

Introduction

ORIGINAL ARTICLE

Peripheral blood stem cell versus bone marrow transplantation
from HLA-identical sibling donors in patients with leukemia:
a propensity score-based comparison from the Japan Society
for Hematopoietic Stem Cell Transplantation registry

Grade llI-IV acute GVHD Extensive chronic GVHD

2 3
B S
PBSCT
8 g i
S s )
PBSCT ; BMT
=TT T TR T |
o BMT p
§ — stratified logrank p=0021 § stratified logrank p=0.0017.
o 20 40 60 80 100 o 200 400 600 800 1000

Days

24/Aug/2017 ICBMT

Days

(Nagafuji K, Int J Hematol, 2010)
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Introduction

- Allogeneic hematopoietic stem cell transplantation (HSCT) is a
curable treatment for patients with hematological malignancies, but
graft-versus-host disease (GVHD) remains a major problem after
HSCT.

-Compared to bone marrow transplantation (BMT), peripheral blood
stem cell transplantation (PBSCT) is a risk for severe acute GVHD
and chronic GVHD

24/Aug/2017 ICBMT

Introduction

Non-relapse mortality Overall survival
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(Nagafuji K, Int J Hematol, 2010)
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Introduction

Introduction

aematologica

Comparison of graft-versus-host disease-free, relapse-free
survival according to a variety of graft sources: antithymocyte
globulin and single cord blood provide favorable outcomes in

some subgroups
GRFS

Standard risk High risk

Adjusted GRFS

HLA-matched PBSCT

0 3 6 9 12 15 18 21 24 0 3 6 9 12 15 18 21 24

24/Aug/2017 ICBMT (Inamonoto Y, Haematologica, 2016)

Introduction

» Recent randomized controlled trials indicate that antithymocyte
globulin (ATG) reduces severe acute GVHD and chronic GVHD after
PBSCT, however, doses of ATG differ between studies and optimal
dose of ATG need to be determined.
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Introduction

“ ORIGINAL ARTICLE ”

Antilymphocyte Globulin for Prevention
of Chronic Graft-versus-Host Disease

Extensive cGVHD cGVHD free relapse free survival

w0
%0 ol )
g w non ATG -
: ATG
& 409 p<0001 % 404 P=0.005
20- ATG 20
[ non ATG
3§ 5 b b B IR
Months since SCT Months since SCT

24/Aug/2017 ICBMT (Kréger N, N Engl J Med, 2016)

To evaluate effects of 2 mg/kg of ATG-T
on T-cell depletion in the context of GVHD
prophylaxis after PBSCT.

24/Aug/2017 ICBMT

NJHSG (North Japan Hematology Study Group) -ATG study

PBSCT

CSA/TAC+sMTX

Conditioning

4 3 2 414 0 1 2 3 4 5

Rabbit ATG (Thymoglobulin; ATG-T)
1mg/kg/day

+Six patients were enrolled in this study.

*No patient developed grade Il to IV acute GVHD.

+Chronic GVHD developed in 3 patients, however, 2 patients achieved
CR and 1 patient achieved PR only by an increase in dose of
calcineurin inhibitors.

24/Aug/2017 ICBMT

-Atotal of 12 patients who underwent HLA-matched PBSCT were enrolled.
*T-cell subsets of PB on day 28 after PBSCT were analyzed by flow cytometry.

-CD4 gated cells were separated into four populations.
-Naive T cells: CD45RA* Foxp3- cells
-Memory/effector T cells: CD45RA- Foxp3- cells
-Cytokine-secreting T cells: CD45RA- Foxp3dm cells. (Miyara M, Immunity, 2009)
-Regulatory T cells: Foxp3* cells (Kanakry CG, Sci Transl Med, 2013)
+CD8 gated cells were separated into three populations.
~Naive T cells: CD45RA* CD27* cellsM
~Memory T cells: CD45RA- CD27* cells

(Hamann D, J Exp Med, 1997)
-Effector T cells: CD27- cells.

(Romero P, J Immunol, 2007)

- Statistical analysis was carried out using Mann-Whitney U-test. Statistical
analyses were performed with EZR. (Kanda Y, Bone Marrow Transplant, 2013)

24/Aug/2017 ICBMT

18


18


Donor Disease Low-dose GVHD Donor Disease Low-dose GVHD

PtNo. Age/Sex Disease type Status  Conditioning ATG prophylaxis PtNo. Age/Sex Disease type Status  Conditioning ATG prophylaxis
1 52/M MDS R CR Bu based Yes CsA+sMTX 1 52/M MDS R CR Bu based Yes CsA+sMTX
2 61/M MDS R untreated Bu based Yes CsA+sMTX 2 61/M MDS R untreated Bu based Yes CsA+sMTX
3 31/M AML UR CR TBI based Yes CsA+sMTX 3 31/M AML UR CR TBI based Yes CsA+sMTX
4 53/M MDS R non CR Bu based Yes Tac+sMTX 4 53/M MDS R non CR Bu based Yes Tac+sMTX
5 59/M AML R CR Bu based Yes Tac+sMTX 5 59/M AML R CR Bu based Yes Tac+sMTX
6 18/M ALL R non CR TBI based No Tac+sMTX 6 18/M ALL R non CR TBI based No Tac+sMTX
7 48/F AML R CR TBI based No Tac+sMTX 7 48/F AML R CR TBI based No Tac+sMTX
8 61/M MDS R non CR Bu based No Tac+sMTX 8 61/M MDS R non CR Bu based No Tac+sMTX
9 31/M MDS R non CR TBI based No Tac+sMTX 9 31/M MDS R non CR TBI based No Tac+sMTX
10 53/F MDS R untreated TBI based No Tac+sMTX 10 53/F MDS R untreated TBI based No Tac+sMTX
1 58/M AML R non CR Bu based No Tac+sMTX 1 58/M AML R non CR Bu based No Tac+sMTX
12 55/M AML R non CR Bu based No Tac+sMTX 12 55/M AML R non CR Bu based No Tac+sMTX
24/Aug/2017 ICBMT 24/Aug/2017 ICBMT
Neutrophil Neutrophil
PtNo. engraftment aGVHD cGVHD Relapse Outcome PtNo. engraftment aGVHD cGVHD Relapse Outcome
1 day 15 No Moderate No Alive in CR 1 day 15 No Moderate No Alive in CR
2 day 12 No No day 228 Alive in CR after 2" HSCT 2 day 12 No No day 228 Alive in CR after 21 HSCT
3 day 14 No No No Alive in CR 3 day 14 No No No Alive in CR
4 day 15 No No day 154 Died of TRM after 2" HSCT 4 day 15 No No day 154 Died of TRM after 2" HSCT
5 day 15 No No day 127 Died of TRM after 2" HSCT 5 day 15 No No day 127 Died of TRM after 2" HSCT
6 day 11 Grade lll Severe No Alive in CR 6 day 11 Grade Il Severe No Alive in CR
7 day 13 Grade Il Moderate day 1333 Alive with disease relapse 7 day 13 Grade Il Moderate day 1333 Alive with disease relapse
8 day 13 No Severe No Alive in CR 8 day 13 No Severe No Alive in CR
9 day 12 No No No Alive in CR 9 day 12 No No No Alive in CR
10 day 12 No Mild No Alive in CR 10 day 12 No Mild No Alive in CR
11 day 12 Grade Il No day 120 Died of disease progression 11 day 12 Grade Il No day 120 Died of disease progression
12 day 14 No No day 111 Died of disease progression 12 day 14 No No day 111 Died of disease progression
24/Aug/2017 ICBMT 24/Aug/2017 ICBMT
CD4* T cell fractions CD8* T cell fractions
100% ﬁ ﬁ 100%
80% 80%
Flow cytometric analysis of 60% £ 60%
T-cell subsets on day 28 after PBSCT - I -
0% _ 0%
ATG no ATG ATG no ATG
[INaive CD4* T cells [CINaive CD8* T cells
[ Memory/effector CD4* T cells I Memory CD8* T cells
[ Regulatory T-cells I Effector CD8* T cells

Il cytokine-secreting CD4* T-cells

*p < 0.05; **p < 0.01
24/Aug/2017 ICBMT 24/Aug/2017 ICBMT
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Total CD3* T cells Total CD4* T cells Total CD8* T cells

() (/) - (/)
400

500 300

400 300

200 ** *k T

ATG no ATG ATG no ATG ATG no ATG

*p <0.05; **p < 0.01
24/Aug/2017 ICBMT

CD8* T cell populations

Naive T cells Memory T cells Effector T cells

(/1) — (] — (/ul)

80 120 200
60 150
80
2 100
40 *x
201w : — o Q
le=— 0 3 ]
ATG  noATG ATG  noATG ATG  noATG

*p < 0.05; **p < 0.01
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BAsIC AND EXPERIMENTAL RESEARCH

In Vivo Characterization of Rabbit Anti-Mouse
Thymocyte Globulin: A Surrogate for Rabbit
Anti-Human Thymocyte Globulin

mATG In Vitro Binding
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24/Aug/2017 ICBMT (Ruzek MC, Transplantation, 2009)
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*Flow cytometric analysis of T-cells in PB on day 28 after PBSCT
showed that frequencies of naive CD4* and CD8* T-cell fractions were
distinctively less in patients with low-dose ATG-T than those without it.

- Absolute numbers of total CD3*, CD4*, and CD8* T cells were
significantly less in patients with low-dose ATG-T than those without it.

*ATG-T also decreased in absolute numbers of all T-cell subsets
evaluated in this study, and in particular, naive CD4* and CD8* T-cells
were shown the most significant decrease in patients with low-dose
ATG-T.

-Clinical course of the patients enrolled in this study also indicated the
inhibitory effect on both acute and chronic GVHD by low-dose ATG-T.

24/Aug/2017 ICBMT

BAsIC AND EXPERIMENTAL RESEARCH

In Vivo Characterization of Rabbit Anti-Mouse
Thymocyte Globulin: A Surrogate for Rabbit
Anti-Human Thymocyte Globulin

mATG In Vitro Binding
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24/Aug/2017 ICBMT (Ruzek MC, Transplantation, 2009)
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Cytotherapy, 2012; 14: 1258-1275

Immune reconstitution after anti-thymocyte globulin-conditioned
hematopoietic cell transplantation

1000

O +Our preliminary data suggested that 2 mg/kg of ATG-T may
result in reduction of acute and chronic GVHD.

ATG-T: 4.5 mg/kg

100

CDAT cells

Naive CDAT cells
Mem/Eff CD4T cells

-Now we are conducting a prospective, multicenter, phase ||
o a0 aw study to evaluate the efficacy of 2 mg/kg of ATG-T containing
GVHD prophylaxis for HLA-matched PBSCT (UMIN-CTR
UMINO00018645).

1000 {*

CDBT cells

Naive CDST cell
Mem/Eff CD8T cells

0 200 400

24/Aug/2017 ICBMT (Bosch M, Cytotherapy, 2012) 24/Aug/2017 ICBMT
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Feasibility and kinetics of CD34+ hematopoietic cells mobilization
by low-dose pedfilgrastim in lymphoma patients

Hideki Goto', Daisuke Hidaka', Satoshi Yamamoto?, Koji Hayasaka®, Rie Michimata®,
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Kahata', Katsuya Fujimoto', Tomoyuki Endo’, Chikara Shimizu®, Takanori Teshima'.
1: Hokkaido University Faculty of Medicine, Graduate School of Medicine,
Department of Hematology, Sapporo, Japan

2: Sapporo City General Hospital, Department of Hematology, Sapporo, Japan

3: Hokkaido University Hospital, Division of Laboratory and Transfusion Medicine

4: Hokkaido University Hospital, Clinical Research and Medical Innovation Center,
Department of Biostatistics, Sapporo, Japan

[Introduction]
Hematopoietic stem cell rescue with autologous peripheral blood stem cells (PBSC)
following high-dose chemotherapy has been used for the treatment of lymphoma and
myeloma. Granulocyte colony-stimulating factor (G-CSF) is used for PBSC
mobilization but data on PBSC mobilization by pedfilgrastim is limited. Recent studies
showed successful PBSC harvest by single dose of pedfilgrastim given at 6mg or
12mg within 4 days after chemotherapy in patients with malignant lymphoma.
However, administration of pegfilgrastim early after chemotherapy treatment induces
overshoot of neutrophils, which may result in rapid plasma clearance of G-CSF due to
internalization of the G-CSF/G-CSF receptor complexes via endocytosis in
neutrophils. Previous studies demonstrated that day 7 injection of pedfilgrastim in the
course of chemotherapy mitigated the neutrophil overshoot compared to day 4
injection of pedfilgrastim. We hypothesized that day 7 administration of lower dose
3.6mg pedfilgrastim could avoid neutrophil overshoot and efficiently mobilize PBSCs.
Here we show the kinetics of CD34+ PBSC mobilization after 3.6mg pedfilgrastim
given on day 7 in the course of chemotherapy.

[Patients and Methods]
Between February 2016 and May 2017, twenty patients with malignant lymphoma
enrolled in this study (14 DLBCL, 2 AITL, 2 ALCL, 1 ATLL, 1 FL). Median age was 54
(range 30-65). Eight patients had clinical stage 1lI-IV. Median number of prior
chemotherapy was 0 (range 0-2). All patients received cytotoxic chemotherapy (13
CHOP, 2 DeVIC, 2 ESHAP, 1 DHAP, 1 EPOCH, 1 HD-AraC) on day 1 and 3.6mg of
pegdfilgrastim was administered subcutaneously on day 7. Peripheral blood CD34+
cell counts were analyzed from day 11 to 14 after chemotherapy by flowcytometric

22


22


analysis using single platform method based on ISHAGE guideline. The primary
objective is to clarify the kinetics of peripheral blood CD34+ cells without harvesting
intervention. CD34+ values on each time point is statistically tested using one-sample
t-test. To visualize the primary result, bar graph with mean and its confidence interval
on each day is represented with the reference line (figure). The secondary objectives
are to find peak point of CD34+ cell counts after each chemotherapy regimen and the
feasibility of pegfilgrastim administration on day 7. Successful mobilization was
defined as to achieve more than 10x10°/L peripheral blood CD34+ cells on any time
points between day 11 and 14. All patients were assessed for toxicity according to the
National Cancer Institute Common Toxicity Criteria, version 4.0. This study was
approved by the institutional review board and conducted in accordance with the
Declaration of Helsinki.

[Results]

Successful mobilization was achieved in 19 of the 20 patients (95%). Mean number
(SD) of WBC (x10%/L) on each day between day 11 and day 14 was 5.4 (3.7), 11.4
(9.1), 14.2 (9.1) and 13.9 (7.4), respectively. Mean number (SD) of CD34+ cells
(x10°/L) on each day between day 11 and day 14 was 20.3 (22.5), 38.0 (35.7), 40.3
(39.8), and 40.1 (53.5), respectively. The 98.75% confidence interval [Cl] of CD34+
cells (x10°%/L) on each day between day 11 and day 14 was [6.39-34.22],
[16.16-60.25], [15.77-64.97] and [7.09-73.16], respectively (Figure). The number of
CD34+ cells on day 12 or 13 showed significantly higher than 10x10%L CD34+ cell (P
= 0.0022 and 0.0030, respectively) (Figure). We then compared the peak of CD34+
cells in a peripheral blood in each chemotherapy regimens. The peak day of CD34+
cell in patients who received CHOP regimen was day 13 (mean 54.3 x10°/L, range
15.8-151.0x10°%/L) . However, in 4 of 5 patients who received platinum containing
regimen, CD34+ cells failed to reach the peak before day 14 because of prolonged
myelosuppression. The number of prior
chemotherapy regimen (0 vs 1-2) was not Kinetics of
associated with the kinetics of CD34+ cells (p peripheral blood CD34+ cell
= 0.35). No infectious events including febrile ~ (x106/L)

neutropenia were observed. Back pain and o 207 (Mean, 1)
LDH elevation (Grade 1-2) were the main E
. . + 60 T

adverse events related to pedfilgrastim 3
administration. We had not detected any § 46 4
severe adverse events. g

[Conclusion] 2 20 -
Our data indicated that 3.6mg pegfilgrastim 2 10 - =
on day 7 can mobilize CD34+ cells to 0

Day 11 12 13 14

peripheral blood without any severe adverse
events.
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Myeloablative Versus Reduced Intensity Conditioning in
HLAHaploidentical Peripheral Blood Stem Cell Transplantation
Using Posttransplant Cyclophosphamide

Junichi Sugita', Toshihiro Miyamoto?, Yasuhiko Shibasaki®, Koji Nagafuiji*, Shuichi
Ota®, Tatsuo Furukawa®, Miho Nara’, Yusuke Kagaya®, Keitaro Matsuo®, Koichi
Akashi?, Shuichi Taniguchi'®, Mine Harada'", Takanori Teshima'

'Hokkaido University

2Kyushu University

*Niigata University

*Kurume University

®Sapporo Hokuyu Hospital

®Nagaoka Red Cross Hospital

"Akita University

8 Japanese Red Cross Nagoya First Hospital
%Aichi Cancer Center Research Institution
'"%Toranomon Hospital

"Karatsu Higashimatsuura Medical Association

HLAhaploidentical stem cell transplantation using posttransplant cyclophosphamide
(PTCyhaploSCT) Is increasingly performed worldwide. Since relapse remains a major
problem, myeloablative conditioned (MAC) peripheral blood stem cell transplantation
(PBSCT) approach using PTCy (PTCyhaploPBSCT) has been developed. However, it
remains to be investigated whether this approach could increase risks of GVHD and
nonrelapse mortality (NRM) compared to reducedintensity conditioned (RIC)
PTCyhaploPBSCT or not.

We conducted a prospective, multicenter, phase |l study to evaluate the safety and
efficacy of PTCyhaploPBSCT following MAC and RIC regimen (JSCT Haplo14). MAC
regimen was fludarabine (Flu, 90 mg/m?) plus total body irradiation (TBI, 12 Gy), or
Flu (150 mg/m?), busulfan (BU, 12.8 mg/kg), and TBI (4Gy). RIC regimen was Flu
(150 mg/m?), BU (6.4 mg/kg), and TBI (4Gy). GVHD prophylaxis consisted of
cyclophosphamide (50 mg/kg/day on days 3 and 4) and tacrolimus plus
mycophenolate mofetil.

Fifty patients with a median age of 36 (range, 17 to 60) and 77 patients with a median
age of 58 (range, 22 to 65) were enrolled in the MAC protocol and the RIC protocaol,
respectively, between 2014 and 2016. Diagnoses included AML/MDS (MAC; n=27,
RIC; n=46), ALL (MAC; n=11, RIC; n=14), lymphoma (MAC; n=6, RIC; n=14), and
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others (MAC; n=6, RIC; n=3). Twentyfour patients (48%) and 45 patients (58%) in the
MAC group and RIC group, respectively, were not in remission, and 30 patients (42%)
in the RIC group had a history of prior alloSCT. Neutrophil engraftment was achieved
in 98% and 94% with a median of 17 and 18 days in the MAC group and RIC group,
respectively (P=0.10). The cumulative incidence of grades Il IV and 1111V acute GVHD
at days 100 were 18%, 8% in the MAC group, and 14%, 5% in the RIC group,
respectively (I1IV; P=0.52, llIIV; P=0.52). All grade and moderate to severe chronic
GVHD at 1 year were 30%, 14% in the MAC group, and 23%, 17% in the RIC group,
respectively (all grade; P=0.37, moderate to severe; P=0.71). Overall survival (OS)
and event free survival (EFS) at 1 year were significantly superior in the MAC group
(OS: 76% vs 54%, P=0.01, EFS: 68% vs 44%, P=0.02). There was no significant
difference in NRM and relapse rate (RR) at 1 year between the groups (NRM: 8% vs
18%, P=0.08, RR: 28% vs 39%, P=0.33). In a subgroup analysis of patients who had
no history of prior alloSCT, there was no difference in OS, EFS, NRM, and RR
between the MAC and RIC groups (OS: 76% vs 60%, P=0.11, EFS: 68% vs 53%,
P=0.27, NRM: 8% vs 19.1%, P=0.07, RR: 28% vs 30%, P=0.77). In a subgroup
analysis of patients in remission, there was also no difference in OS, EFS, NRM, and
RR between the groups (OS: 89% vs 74%, P=0.16, EFS: 77% vs 69%, P=0.59, NRM:
8% vs 13%, P=0.55, RR: 15% vs 22%, P=0.88). Our results suggest that MAC PTCy
haploPBSCT and RIC PTCyhaplo PBSCT produce comparable rates of engraftment,
acute and chronic GVHD, and NRM.
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Myeloablative versus reduced-intensity conditioning in

HLA-haploidentical peripheral blood stem cell
transplantation using posttransplant cyclophosphamide

Junichi Sugita’, Yusuke Kagaya?, Toshihiro Miyamoto3, Yasuhiko Shibasaki4,
Koji Nagafuji®, Shuichi Ota®, Tatsuo Furukawa’, Miho Nara8, Keitaro Matsuo®,
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Allogeneic SCT in Japan
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JOHNS HOPKINS, Baltimore
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TBI (2 Gy)

BMT MMF—
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dy 6 5 -4 -3 -2

rrr

Flu (30 mg/m?/day)

-1 0 TTS 10 20 30 40 50 60 180

CY (50 mg/kg/day)

100

B cGVHD - relapse / NRM
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g o
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Kasamon YL, Biol. Blood Marrow Transplant. 2010.
Luznik L, et al. Biol. Blood Marrow Transplant. 2008.
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JSCT Haplo13 Study

(prospective multicenter phase Il study)

iv BU 3.2 mg/kg/day

G-CSF
TBI (2 Gy) — —
CY (14.5 mg/kg/day) l PBSCT paME

l Tacrolimus

day -6 -5 -4 3 -2

rrr

Flu (30 mg/m2/day)

10 TTS 10 20 30 40 50 60 180

CY (50 mg/kg/day)

Challenge of this study:
+ PBSCT is a risk for GVHD

Sugita J, Biol. Blood Marrow Transplant. 2015.
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Johns Hopkins' ~ US/UK/AUZ Haplo13? JSCT Haplo] 4 StUdy
BM PBSC

PBSC

(n=210) (n=53) (n=31) (two parallell, prospective, multicenter phase Il studies)
Conditioning Flu/CY/TBI Flu/CY/TBI Flu/CY/TBI
regimen +BU(6.4mg/kg) JSCT Hap|o14 MAC
GVHD PTCy+TactMMF  PTCy+Tac+MMF PTCy+Tac+MMF
prophylaxis . . oy .
Engrafimont 7% 9% 7% HaploPBSCT following Myeloablative conditioning (MAC)
day15 day17 day19 -
(11-42) (12-29) (15-27) Challenge of this study:
acute GVHD = HLA-mismatch
-V 28% 53% 23% - Myeloablative Worst risk for GVHD
Hni-\v 4% 8% 3% ia:
- PBSCT Jagasia: BLood 2012
Chronic GVHD 13% 16% 15%
NRM 18% 17% 23%

Relapse 55% 28% 45% JSCT Haplo14 RIC

1) Munchel AT, Best Pract Res Clin Haematol. 2011

2) Raj K. Biology of Bood and Marrow Transplantaton. 2014. HaploPBSCT following reduced-inteinsity conditioning (RIC)

3) Sugita J, Biol. Blood Marrow Transplant. 2015,

Myeloablative conditioning (MAC) Reduced-intensity conditioning (RIC)
ivBU (3.2g/ks;/day)TBI i S/B)SCT V7 it il el %

VL | oo iv BU (3.2 mg/kg/day) PBfCT —

day 6 -5 4 -3 -2 -1 0 TT5 10 20 30 40 50 60 180

. 1 T day 6 5 4 3 2 -1 0 TTS 10 20 30 40 50 60 180
: T
Flu (30 mg/m?/day) CY (50 mglkg/day) Flu (30 mg/m?/day) CY (50 mg/kg/day)
MMF
ﬁ u upﬂf‘” S — RISl E SRRl Flu + CY + BU + TBI (2Gy)
N
day 6 5 4 -3 -2 -1 05 10 20 30 40 50 60 180
R 0 AEIQUETIERN(S Flu +©¥ + BU + TBI (4Gy)
Flu (30 mg/m?/day) CY (50 mg/kg/day)
Patient characteristics
MAC (n=50) RIC (n=77) P-value
Age at transplant <0.01
Median (range), years 36 (17-60) 58 (22-65)
17-50 41 (82%) 26 (34%)  <0.01
50-65 9 (18%) 51 (66%)
Sex, no (%) 0.028
Results of Haplo14 y Nial aE 48 E2%)
Female 9 (18%) 29 (38%)
Diagnosis 0.72
AML 23 (46%) 34 (44%)
ALL 11 (22%) 14 (18%)
MDS/MPN 6 (12%) 12 (16%)
Lymphoma 6 (12%) 14 (18%)
Others 4 (8%) 3 (4%)
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Patient characteristics

Donor and graft characteristics

MAC (n=50) RIC (n=77) P-value
Disease status 0.48
CR1 15 (30%) 17 (22%)
CR2- 11 (22%) 15 (20%)
Not in remission 24 (48%) 45 (58%)
refined DRI 0.34
low 2 (4%) 3 (4%)
intermediate 22 (44%) 22 (29%)
high 14 (28%) 25 (33%)
very high 12 (24%) 27 (35%)
HCT-CI, no (%) 0.14
0 37 (74%) 43 (59%)
1-2 9 (18%) 24 (31%)
23 3( 8%) 10 (13%)
History of prior allo-SCT, no(%) <0.01
No 50 (100%) 47 (61%)
Yes - 30 (39%)

Donor and graft characteristics

MAC (n=50) RIC (n=77) P-value
HLA match, no.(%)
(GVH direction) 0.44
4/8 28 (56%) 33 (43%)
5/8 16 (32%) 33 (43%)
6/8 6 (12%) 10 (13%)
7/8 - 1(1%)
(HVG direction) 0.13
4/8 31 (62%) 38 (49%)
5/8 16 (32%) 27 (35%)
6/8 2 (4%) 11 (14%)
7/8 - 1(1%)
8/8 1(2%) -
Donor relationship, no (%) <0.01
Parent 14 (28%) 6 (8%)
Sibling 25 (50%) 25 (33%)
Child 8 (16%) 46 (60%)
Others 3 (6%) -

Cytokine release syndrome (CRS)

MAC Cyclophosphamide RIC  Cyclophosphamide

L

40 404

394 394

384 384

374 374

v T T T T T T T T od T T T T T T T T
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

48 (96%) of 50 patiens developed CRS

72 (94%) of 77 patiens developed CRS

acute GVHD

MAC (n=50) RIC (n=77) P-value
D/R gender mismatch, no. (%) 0.033
Match 26 (52%) 48 (62%)
Female to Male 21 (42%) 17 (22%)
Male to Female 3 (6%) 12 (16%)
D/R CMV serostatus, no.(%) 0.91
D+R+ 34 (71%) 49 (71%)
D-R- 9 (19%) 15 (22%)
D+R- 4 (8%) 4 (6%)
D-R- 1(2%) 1(1%)
NA 2 (4%) 8 (12%)
CD34 (x108/kg) of PBSCs 0.36
median (range) 4.0(2.0-11.4) 4.2(1.4-11.1)
<4.0 25 (50%) 33 (43%) 0.47
24.0 25 (50%) 44 (57%)
Neutrophil engraftment Platelet engraftment
MAC: 98%
RIC: 94% MAC: 84%
RIC: 74%

median day 17
median day 18

median day 31
median day 37

P=0.10 P=0.32

29

grade lI-IV acute GVHD grade lll-IV acute GVHD

MAC: 18%
MAC: 8%
RIC: 14% 5%
P=0.52 P=0.52
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chronic GVHD NRM - Relapse

all grade chronic GVHD moderate to severe chronic GVHD NRM relapse
RIC: 45%
MAC: 36%
RIC: 27% MAC: 36%
MAC: 20% RIC: 20%
RIC: 20% MAC: 10%
P=0.24 P=1.0 P=0.15 P=0.32
OS - EFS OS - EFS
os EFS os EFS
MAC: 68% MAC: 68%
MAC: 54% RIC (15t SCT): 52% MAC: 54%
RIC: 44% ko
RIC: 35% RIC (22nd SCT): 31% RIC (1= SCT): 44%
P=0.04 RIC (22nd SCT): 21%
P=0.02
P=0.02 P=0.04
OS stratified by DRI Cause of death
MAC RIC
MAC RIC (n=28) (n=43)
lowfint : 87% Relapse 13 (72%) 28 (65%)
(n=24)
:owz/i;t: 67% Non-relapse mortality (NRM) 5 (28%) 15 (35%)
n=
Infection 3 6
:‘,EZQ;‘“V high : 50% Graft failure 3
highivery high: 33% Graft-versus-host disease (GVHD) 2
(n=52) Sinusoidal obstruction syndrome (SOS) 1 1
P<0.01 P<0.01 Acute Respiratory Distress Syndrome (ARDS) 1
Interstitial pneumonia 1
Multiple organ failure (MOF) 1 1
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Rates of off-immunosuppressants Multivaliate analysis

in patients who survived at last follow-up without relapse (MAC:n=26, RIC:n=27)

NRM Relapse
HR (95%Cl) P-value HR (95%Cl) P-value
MAC RIC T N
83% at 247 86% at 2yr Ct;/:xi(l:tlomng regimen . ;
RIC 1.13(0.33-3.84) 0.85 0.81(0.41-1.58)  0.53
65% at 1yr Ag:sgt transplant . ] )
56% at yr 250 3.39(0.95-12.0)  0.06
refined DRI
low/Int - - 1
high/very high 3.09 (1.60-5.97)  <0.01
History of prior allo-SCT
No - - 1
Yes 2.01 (1.02-3.97) 0.04

M u Itivaliate analysis Johns Hopkins' | Haplo14 MAC Haplo14 RIC
BM PBSC PBSC
os EFS (n=210) (n=50) (n=77)
o P-value o P-value Condtioning FIu/CY/TBI Flu/TBI Flu/BU2/TBI
— : HR (95%Cl) HR (95%Cl) regimen Flu/BU4TEI
Conditioning regimen GVHD PTCy+Tac+MMF |PTCy+Tac+MMF ||PTCy+Tac+MMF
MAC 1 1 prophylaxis
RIC 0.85(0.41-1.75)  0.66 0.73 (0.39-1.38) 0.34 Engraftment 87% 98% 94%
day15 day17 day18
Agfsgt transplant ] ] (11-42) (12-39) (13-50)
Acute GVHD
250 2.12(1.18-3.84) 0.01 2.15(1.26-3.65) <0.01 1V 27% 18% 14%
refined DRI -V 5% 8% 5%
low/Int 1 1 Chronic GVHD
i i - - all 13% 36% 27%
-hlgh/very hlgh 3.42(1.82-6.43)  0.01 2.87 (1.67-4.95) 0.01 R odsey > o 2
Hls(t)ory of prior allo-SCT ; ; NRM 18% 10% 20%
Yes 2.43 (1.26-4.67) <0.01 2.38(1.30-4.33) <0.01 1) Munchel AT, Best Pract Res Clin Haematol. 2011;24:359-368.
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FRER (BRPR
2017510 A 579 B BFMmMEFRFFES (JSH2017) (RR)
FREIZENETINEIC K SBER I OKRR T 7 2 FERAVW-M&ER

HLA 358 BHED SRR S 1| BEA5R

A #M— ' BX 85 RE B °. MBS B4 BHE E—B°. ®B ££°%
EiE RE. KEE RES, NE BARS, K7 &% a0 - " FE =R ",
LU HE

1B ERZRFREFHARRMEARFHRE, 2AMKPRE 0% - B5 - DIE
AR, IABRKRERE MK - EHN

M, 42HEE—F+FRkE MERRAH, 5. RBRFEZHHERER MRESAM, 6:
MEXZREGEMARRNEBREAR ) <

FH, TR RIIAR MEAE, 8:FBXEHRik mMARAK, .BMENAAL S
RAELFERVIEE, 10:EDOF KR

MAEANE, 11:EERNEEREERE V2 —

HLA—haploidentical stem cell transplantation using post—transplant
cyclophosphamide (PTCy—haploSCT) after nonmyeloablative conditioning ensures
good GVHD controls and low non—relapse mortality (NRM), however, relapse remains
a major problem. We conducted a prospective, multicenter, phase |l study to evaluate
the safety and efficacy of PTCy—haploPBSCT using myeloablative conditioning (MAC:
JSCT Haplo14 MAC, UMIN000014406). The primary endpoint of this study was 1-
year event—free survival (EFS). Myeloablative conditioning regimen were fludarabine
(Flu, 90mg/m2) plus total body irradiation (TBI, 12Gy), or Flu (150mg/m2), busulfan
(12.8mg/kg), and 4Gy TBIl. GVHD prophylaxis consisted of Cy (50 mg/kg/day on days
3 and 4) and tacrolimus plus mycophenolate mofetil starting on day 5. Fifty—patients
with a median age of 36 (range, 17 to 60) were enrolled between 2014 and 2015.
Diagnoses included AML/MDS (n=27), ALL(n=11), lymphoma (n=6), and others (n=6).
Neutrophil engraftment was achieved in 98% of patients with a median of 17 days.
The cumulative incidence of grades II-IV and IlI-IV acute GVHD and chronic GVHD
at 1 year were 18%, 8%, and 32%, respectively. Overall survival, EFS, relapse rate,
and NRM were 76%, 64%, 28%, and 8%, respectively, at 1 year. EFS 64% (95%CI:
49%—76%) was over the threshold (30%). EFS and relapse rate at 1year were 77%
and 15% in remission patients, and 50% and 42% in patients with active disease. Our
results suggest that PTCy—haploPBSCT after MAC achieved low incidences of GVHD
and NRM with an acceptable relapse rate, particularly in remission patients.
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Japan Study Group for Cell Therapy and Transplantation (JSCT)

EREMIRAALARICE S
BliE®R>I7OKRAT7 7S RZRAWE

Mig&ERHLAF S BCRE M B 1E O 1118515

JSCT-Haplo14 MAC (UMINOOOO14406)

EZH—, BA80E2, REER RS, MERENY, BTHE—HES,
REXERO, BIRERE", KIRREY, MERKERY, REliE—2,

A0, FHER?, ZISRMED
\ J \ / Y

1) ABEAFRPREPHATSE MBRARFAHE

2) FUMKSERE A - BB - DIERE

3) ABXKRZHBT MK - EHAR

4) ZHEHEHE—RTFRHE MBRAR

5) REXFEFIMERE MBRERENE

6) MHEXFEFIHERE MBRAR/BEAR/ ) VTR
7) RARIFRE  MRAR

8) MBAZEMFREKR SEERELRLD
9) BFMEANALYVY—WRF BEETFERIIE
11) ROPIRE  MENE

2) EERIWEEMSEREY 5 —

Introduction

- Johns Hopkins ®Luzunik5ic & D #BiE#R SV ORAT7 72 RZRAW
HLAEBERBEOREN G S, CVHDIESRICEN, FE/RFTETH
DWW EDREZTN TS, Luznik L, BBMT. 2008;14:641-650.

- —ACHERICEENZD I ENS, ARRMILCRMMEREZR WS
B2 ERKTIES < DERRIATNETHTH 2,

Solomon SR, BBMT. 2012;18:1859-1866.

Raiola AM, BBMT. 2013;19:117-122.

- H AR IF@EICIohns Hopkins D EIAICBusulfan (6.4mg/kg) &L,
BiER = RE MBI\ DOEEZ1T > MR HERSIMBEER (Haplo13) &
EHL. B S DS & ARICGVHDIERIR ICEN. FEFRTETIDA
WZ & ZmE LT, Sugita J. BBMT. 2015;21:1646—-1652.

- SEIFHA (3 EHRENFTARZ AL MEEBHLAX S BURE ke’
BN EIBHER (Haplo14 MAC) ZREL D TZDRERERET %o

Methods

- SIERRIERESE 18R (JSCTHES

- TERESIE : 5361 (2014/08 - 2015/09)
BRATRERIEL : 5061
@16 - HLA—EE6/8
BHERIE2H) @ RASIEE. REHRETE

- BIRHRPR{E

« FEFHEER
BERIEFRATOERANY MEEE (EFS)

BIREHEIE E
BHER 1000, BHER]F, BER2ERRTO
EEERES. 2HEGVHD, 18#EGVHD, BHE,
REER, BREFRRE

: 705H (369-957)
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HAMZEFS

CO I HR
EEHERER: ZH #—

BINTOHRAEREFZARL. FEREEICEELT
RRIANECOI BERICHIEELZERHDFEA,

BAARIBBERFRBES L U ESMERICEWVT
IRB D&EBER/TVEY,

Flu+CY+BU2+TBI(2Gy) Hap|01 3 Sugita J, BBMT 2015;21:1646-1652.

15i% L E60RE LT 15 L E65m LT
BIBETL BEEZERE DI
Haplo14 MAC

Flu+BU4+TBI(4Gy)
Flu+TBI(12Gy)

SHA0EE MRFIFSHEF R (FLIR) FXE
Haplo14 RIC

Flu+BU2+TBI(4Gy)

BiEraE - GVHDFB

BU based regimen G-CSF

TBI (4 Gy)
) MMF
iv BU (3.2 mg/kg/day) PBSCT

l l l l l Tacrolimus

day -6 -5 -4

TTTTT

Flu (30 mg/m#/day)

-1 0 ﬂ5 10 20 30 40 50 60 180

CY (50 mg/kg/day)

G CSF

TBI based regimen By (12 Gy)

PBSCT _
Tacrolimus

day -6 -5

T

ﬂS 10 20 30 40 50 60 180

Flu (30 mg/m?/day) CY (50 mg/kg/day)



33


Donor and graft

characteristics

Donor relationship

Parent 14 (28%)
Sibling 25 (50%)
Child 8 (16%)
Other 3 ( 6%)
CMV serostatus
D+R+ 34 (68%)
D-R+ 9 (18%)
D+R- 4 ( 8%)
D-R- 1( 2%)
NA 2 (4%)
Cell dose
CD34 (x10°/kg) 4.0 (2.0-11.4)
AMEGVHD B##GVHD
10 11-1V: 18%, llI-IV: 8% 1 all grade: 30%(1y),33%(2y)
’ moderate-severe: 14%(1y),17%(2y)
0.8 0.8
8 8
g 0.6 é 0.6
2 2
§ 0.4 §
g g
o (8]

0 20 40 60 80 100
Days after transplantation

0 200 400 600
Days after transplantation
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Patient characteristics

Median age, y (range)
Sex (M:F)
Diagnosis
AML
ALL/LBL
MDS/MPN
Lymphoma
Others
Disease status
1t CR
2" CRor 39 CR
non CR

Refined Disease Risk Index
(DRI)

Low

Intermediate

High

Very High

36(17-60)
41:9

23 (46%)
11 (22%)
6 (12%)
6 (12%)
4( 8%)

15 (30%)
11 (22%)
24 (48%)

2 (4%)
22 (44%)
14 (28%)
12 (24%)

Engraftment

FHRIREE: 98%, FR(E day17

IM/VMRES: 84%, HR{E day31

1.01 1.0
0.8 0.8
Q Q
g <3
e 2
3 3
S 06 S 067
-] ]
° °
Z z
< 041 S 049
E E
3 S
o o
0.2 0.27
0.0 0.0
0 10 20 30 40 50 60 0 20 40 60 80 100
Days after transplantation Days after transplantation
NRM-Rela pse
NRM: 8%(1y), 8%(2y) Relapse: 28%(1y), 38%(2y)
1.0 o
0.8 0.8
Q 9
<3 8
e e
3 3
S 0.6 S 067
s £
° )
= z
£ 04 £ 04
E E
S S
o o
0.2 0.2
00 =F 0.0

0

200 400 600
Days after transplantation

200 400 600
Days after transplantation
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Overall survival (OS)

1.07
08 76% (1y) —_——
E 0.6
£ 04
0.2
0.07 T T T T T T T
0 100 200 300 400 500 600 700
Days after transplantation
Relapse 11 (73%)
Non relapse mortality (NRM) 4 (27%)
Infection 2
Sinusoidal obstruction syndrome (SOS) 1
Multiple organ failure (MOF) 1

Disease risk index

Probability

o

o
®

o
>

o
=

S
©

=
=Y

o2

~— Low/Int, n=24
— High, n=14
— Very high, n=12
0s EFS
1.0
0.8+
Z 06
=
K
< 04
02
P<0.01 00 P<0.01
100 200 300 400 500 600 700 0 100 200 300 400 500 600 700

Days after transplantation

Days after transplantation
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Event-free survival (EFS)

1.0

0.8
68% (1y)

061 56% (2y)

Probability

Primary endpoint

0.0
T T T T T T T

0 100 200 300 400 500 600 700
Days after transplantation

14 R TDEFS 68% (95%Cl: 53%-79%)

Haploimmunostorm syndrome

50%15148651(96%) T38°CLL L DIEFFet Fedh

Days after transplantation

41-
O 40~
<
()
5 39+
=
©
i
g 38
§
F 374
g,
90 L] L] L] L] L L] L] L]
0 1 2 3 4 5 6 7
Days after transplantation
Disease risk index
— Low/Int, n=24
— High, n=14
— Very high, n=12
NRM Relapase
1.0 1.0
0.8 0.8
8 8
5 5
S 061 S 06
é 0.4 é 0.47
s =
3 3
0.2 0.2
0.0 L1 P=0.99 oo - ) - P<0.01
0 200 460 600 0 200 400 600

Days after transplantation
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Conditioning regimen

— FIu/TBI, n=27
— Flu/BU4/TBI, n=23

os EFS
1.0 1.0
0.8 08
z 06 z 06
& o041 € o4
027 02
. P=0.61 00 P=0.11
0 100 200 300 400 500 600 700 0 100 200 300 400 500 600 700
Days after transplantation Days after transplantation
BEFE
— 41EUE, n=20
— 40 KT, n=30
0s EFS
1.0 1.0
0.8+ 0.8+
Zz 06 Zz 06
2 2
T 04 T 04
02 02
ool . P=0.08 ool ) ,P=0"13
0 100 200 300 400 500 600 700 0 100 200 00 400 500 600 700
Days after transplantation Days after transplantation
Multivariate analysis
EFS
Hazard Ratio (95%CIl) P-value Hazard Ratio (95%CIl) P-value
Age at PBSCT
40m AT 1 1
41EUE 1.77 (0.58-5.5) P=0.32 1.20 (0.46-3.1) P=0.72
Conditioning regimen
Flu/BU4/TBI 1 1
Flu/TBI 0.93(0.33-2.7) P=0.91 0.54 (0.21-1.4) P=0.20
Disease risk index
Low/Int 1 1
High 3.31(0.58-19.2) P=0.18 2.52 (0.72-8.8) P=0.15
| Very high 10.3 (2.1-49.6)  P<0.01 4.70 (1.54-14.2) P<0.01 |
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Conditioning

regimen

— FIu/TBI, n=27
— FIlu/BU4/TBI, n=23

.y NRM 101 Relapase
0.8 0.8
8 8
e e
- 3
S 067 S 0.6
£ £
g 2
2 04 L 04
E E
S 5
o o
0.2 0.2
00 = P=0.90 o0 P=0.11
200 400 600 0 200 400 600
Days after transplantation Days after transplantation
BEFR
— 4@k, n=20
— 40T, n=30
1o NRM 164 Relapase
0.8 0.8
g g
5] g
5 067 3 06
= .
2 2
‘—‘; 0.4+ ‘—3 0.4
E E
5 3
o o
0.27 ’_I—'— 0.27
P=0.01 -
P=0.67

200 400 600 0 200 400 600

Days after transplantation Days after transplantation

Discussion
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Safety of PTCy-haploPBSCT

Efficacy of PTCy-haploPBSCT

Johns Hopkins' Haplo132 Haplo14 MAC
— Low/Int, n=24
BM PBSC PBSC — High,nets
(n=210) (n=31) (n=50) — Very high, n=12
Condtioning Flu/CY/TBI Flu/CY/TBI Flu/TBI os
regimen +BU(6.4mg/kg) Flu/BU4/TBI ol Lowlint
GVHD PTCy+TactMMF  PTCy+Tac+tMMF PTCy+Tac+tMMF
prophylaxis 08
Engraftment 87% 87% (100%) 98% hE
day15 day19 day17 z 08 5
(11-42) (15-27) (12-39) 3 H
acute GVHD & 04q Very high §
II-Iv 28% 23% 18% | °
v 4% 3% 8% *
Chronic GVHD 13% 15% 30% oof P<0.01
0 100 200 300 400 500 600 700
NRM (1yl’) 18% 23% (11%) 8% Days after transplantation

1) Munchel AT, Best Pract Res Clin Haematol. 2011;24:359-368.

Months from transplantation

2) Sugita J, Biol. Blood Marrow Transplant. 2015;21:1646—1652. Armand P. Blood. 2014;123:3664—-3671.
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A pilot study of minimal low-dose antithymocyte globulin for GVHD
prophylaxis in HLA-matched allogeneic peripheral blood stem cell
transplantation: NJHSG-ATG

Souichi Shiratori’, Akio Shigematsu?, Mizuha Kosugi-Kanaya', Satomi Matsuoka®,
Shojiro Takahashi?, Kohei Okada’, Hideki Goto', Junichi Sugita', Masahiro Onozawa',
Masao Nakagawa', Kaoru Kahata', Katsuya Fujimoto', Daigo Hashimoto', Tomoyuki
Endo’, Takeshi Kondo', Takanori Teshima', on behalf of North Japan Hematology
Study Group

' Department of Hematology, Hokkaido University Graduate School of Medicine,
Sapporo, Japan

2 Department of Hematology, Sapporo Hokuyu Hospital, Sapporo, Japan.

% Department of Hematology, Hakodate Municipal Hospital, Hakodate, Japan.

Abstract

Background: Incidence of graft-versus-host disease (GVHD) is higher after
allogeneic peripheral blood stem cell transplantation (PBSCT) than after bone marrow
transplantation. Antithymocyte globulin (ATG) has been shown to reduce GVHD after
PBSCT, but its optimal dose remains to be determined.

Methods: We conducted a pilot study to evaluate the safety of minimal low-dose
rabbit ATG (Thymoglobulin; ATG-T) for GVHD prophylaxis in HLA-matched PBSCT.
ATG-T was administered at a dose of 1 mg/kg on days -2 and -1 before PBSCT from
an HLA-8/8 matched sibling or unrelated donor. The primary study objective was the
incidence of cytomegalovirus (CMV) infection, hemorrhagic cystitis (HC), and
posttransplant lymphoproliferative disorder (PTLD) at 1 year posttransplant. Flow
cytometric analysis of T-cell subsets in peripheral blood after PBSCT were also
performed.

Results: Six patients were enrolled in this study. All patients achieved engraftment
and no patient developed CMV infection, HC, or PTLD. No patient developed acute or
chronic GVHD requiring systemic corticosteroids. Low-dose ATG-T significantly
decreased in numbers of CD4" and CD8" T cells, and naive T cell fractions on day 28
after PBSCT.

Conclusion: Our study suggested that minimal low-dose ATG-T containing GVHD
prophylaxis is safe in HLA-matched PBSCT in Japanese. Now we are conducting a
prospective, multicenter, phase Il study to evaluate the efficacy of this GVHD
prophylaxis for HLA-matched PBSCT.
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Background

-RIFER MM E MR T AE (PBSCT) DHEE (L F < EINEM %R
LTHY. AFTIL20105F &Y FFMFEERPBSCTHRIAS T2,

- —A TPBSCTIX, BRERBMELLLERL TURM)GVHDDE M., &
FUZFNIZHESBIBERDQOLDE TFTNRESh TET-,

SREE R RES 0D (ATG) [ZH1THGVHD D
MEMNRENTELN, TOREEIZTOVNTIE EFHRLIR
EnNHBNS,

Inhibition of GVHD by ATG

Biology of Blood and
Marrow Transplantation

journal homepage: www.bbmt.org

Low-Dose Antithymocyte Globulin for Graft-versus-Host-

Disease Prophylaxis in Matched Unrelated Allogeneic

Hematopoietic Stem Cell Transplantation

Adam Bryant ', Ranjeeta Mallick %, Lothar Huebsch *4%, David Allan **%, Harold Atkins %45,

Grizel Anstee °, Mitchell Sabloff *#*, Nicholas Scrivens °, Dawn Maze , Chris Bredeson ***,
Natasha Kekre *#5*

GRFS
]
B
MRD: no ATG .
MUD: ATG-T: 2.5 mglkg | || —
7 wmuD:ATG
MRD: non ATG

Years ost loHCT

(Bryant A et al, Biol Blood Marrow Transplant, 2017)
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Inhibition of GVHD by ATG

“ ORIGINAL ARTICLE ”

Antilymphocyte Globulin for Prevention
of Chronic Graft-versus-Host Disease

Extensive cGVHD

80- 80-
w non ATG ©

ATG
404 P<0.001 E 41 p-0005

2 ATG s
|  —— non ATG

o 3 6 9 12 15 18 2 2 o 3 & 5 B 5 18 2 2
Months since SCT

ATG-F: 30mg/kg

cGVHD free relapse free survival

Patients (%)
Patients (%)

Months since SCT

(Kréger N et al, N Engl J Med, 2016)

Inhibition of GVHD by ATG

ORIGINAL ARTICLE

Impact of low-dose rabbit anti-thymocyte globulin in unrelated
hematopoietic stem cell transplantation

Shigeo Fuji' - Yoshihiro I

ATG-T: 1.5 mg/kg

aka Inoue' -
Sung-Won Kim' - Ta (1.0 - 4.0mg/kg)
Gradelll-lV aGVHD Extensive cGVHD GRFS
i i _ ATG
H i i
§ o i __NonATG o non ATG
$ ‘ ATG —
non ATG
e AT G /

(Kuriyama K et al, Int J Hematol, 2016)
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NJHSG-ATG study
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[BHREmE]: 661
[Z &R HAR): 24ER8 (2013411 A ~20155%118)

NJHSG-ATG study

—_—

]

]

]

_—

_— CMV IgG

] FME KB BEV—X &Y BIENLE (DIR) &M  aGVHD/¥5# cGVHD /G  CMV infection/HC / PTLD

]

B 1 52M MDS Related PR Flu180mg/m2+ Bu 12.8mgkg +/+ 1 Day15 —/= Moderate / CR —/ ==

B 2 61/M  MDS Related SD Flu180mg/m2 + Bu 12.8mglkg +/+ 2 Day12 —/- —/—= —/=1=

B 3 65M AML Related CR Flu180mg/m2 + Bu 12.8mgkg +/+ 3 Day15 —/- Mild / CR —I—=1-

B 4 31M AML Unrelated CR CY 120mg/kg + TBI 12Gy +/+ 4 Day 14 — /= — = — ==
5 38M ALL Related CR  CY120mg/kg+TBI12Gy  +/+ 5 Day14 —/— Mild / PR — ==
6 58/M MDS Related SD Flu 180mg/m2 + Bu 12.8mg/kg +/+ 6 Day 17 Grade |/ CR -/ = —/—/—

NJHSG-ATG study

]
—_—
_—
]
—
. RAEHBIA - -2 I TR BRI R B AT TSN EOA DIFREROD
E "3 2nd SCT [oL:013 L] EENBSNT-,
] -
= - - dayo02 Alive in CR -Grade 11 L MaGVHDIZRHLNT | cGVHDIE3FIIZHSN
Be= 2 D28 Hapo(PTOy)  NA  AlveinCRafter 2w SCT A DT hENLS = a— U BEEORE, BAAKED
E 3 - - day419 Alive with CR AHTAVFA— LA EBETHT-,
e 4 = = day331 Alive with CR -
5 _ _ _ Alive with CR -CMVEEEE | it BERE 26 . PTLDD RIE (X H DN EM>T=,
6 D - NA Died at Day 251 -BRIL2BISROLN. SH1HITIEPTCYE AL =2ndBHEAS
by funga infection BTN CRAES NI,
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Naive T—cell depletion with ATG Naive T—cell depletion with ATG

BASIC AND EXPERIMENTAL RESEARCH BASIC AND EXPERIMENTAL RESEARCH

In Vivo Characterization of Rabbit Anti-Mouse In Vivo Characterization of Rabbit Anti-Mouse
Thymocyte Globulin: A Surrogate for Rabbit Thymocyte Globulin: A Surrogate for Rabbit
Anti-Human Thymocyte Globulin Anti-Human Thymocyte Globulin
mATG In Vitro Binding mATG In Vitro Binding

Day 3 150 50
@ @
e [CJRegulatory £ ° [CJRegulatory £
S 75. EMemory & 100 :f EMemory & 1o
- WNaive 2 - Bl Naive 2 s
£ = ] £ - H
o & o ©
- 50r - 50
w25 -
o 250 o 251
X o B

blgG mATG SSS SIS e“&s& @@ O «;’@@ o SIS, oo\&,&, 0“\‘ S ?:’é)o‘tﬁ"% o
«6’\@\‘:9‘“,«“6«&,«{& of & & f%".@d & & Sl &
N o <r & ¥ @*’ @ e Ol
o o
(Ruzek MC, Transplantation, 2009) (Ruzek MC, Transplantation, 2009)

Naive T—cell depletion with ATG Naive T—cell depletion with ATG

) ), 2012; 14: 1258-1275
BASIC AND EXPERIMENTAL RESEARCH Cytotherapy, 2012; 14: 1258-1275

. L . . Immune reconstitution after anti-thymocyte globulin-conditioned
In Vivo Characterization of Rabbit Anti-Mouse hematonoietic cell transplantation
Thymocyte Globulin: A Surrogate for Rabbit
Anti-Human Thymocyte Globulin

1000 { =-m--memmees[Fe el 10001

ATG-T: 4.5 mg/kg
mATG In Vitro Binding
Naive CD8* T cells
Naive CD4* T cells

CDAT cells
3 8
ﬁ RS
Naive CD4T cells
Mem/Eff CDA4T cells
3 8

Day 3 50

w
= 100 25
8 EIRegulatory £ 0 200 400 000  200.00 400.00 0 200 400
75 Memory £ 100
"_: ENaive £ 1000 {** w0 [T x 000 |
s 50 E 2
T * : 3
. 2 8 & 100
2 o “ K 5" g
) 2 © =
tblgG mATG no°bo° EEET &{9‘%“& EX ny\@ & p"’ 8 s, % 10
SRR : :
& 1 0 - Y 1 -
0 200 400 0 200 400 0 200 400
(Ruzek MC, Transplantation, 2009) (Bosch M, Cytotherapy, 2012)

Naive T—cell depletion with ATG Naive T—cell depletion with ATG

Cytotherapy, 20125 14: 1258-1275

- Z 5% THLA-matched PBSCTAVFEIT SN 7=124l (Low-dose ATGIRE
Immune r.ec?nstitution after an.ti-thymocyte globulin-conditioned BEoofp, IR ESE 7D ICBLNT. BiE%2B HEOTHEAY Tk
hematonoietic cell transnlantation E\ J0— 'U'*fl*)‘F'J—lfl»'Cﬁﬂﬁbf:o

-THRE Y T vb &, FTROEEDTIZHEEL .

=CD4 positive T cells: Naive T cells: CD45RA* Foxp3-
1 Memory/effector T cells: CD45RA" Foxp3-
Cytokine-secreting T cells: CD45RA" Foxp3dim

oo Regulatory T cells: Foxp3*

o -CDS8 positive cells: ~ Naive T cells: CD45RA* CD27*

Memory T cells: CD45RA- CD27*

Effector T cells: CD27-

AR IZEZR(BAER KB EER V4 ALV,

x
1000 |7

x
1000

100 100

ATG-T: 4.5 mg/kg

CDAT cells
Naive CD4T cells
Mem/Eff CD4T cells.

1000

CDBT cells
Naive CDST cells
Mem/Eff CD8T cells

osch M, Cytotherapy, 2012)
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Naive T—cell depletion with ATG

CD4* T cell fractions CD8* T cell fractions

100% = = 100%
80% 80%
60% d 60%
40% T 40%
20% 20%
L
0% 0%
ATG no ATG ATG no ATG
Naive fraction 9% 29.5% 122%  28.6%
= 3.7% £ 13.7% = 47% +=171%

CINaive CD8* T cells
[ Memory CD8* T cells
[ Effector CD8* T cells

[INaive CD4* T cells

I Memoryleffector CD4* T cells
Il Regulatory T-cells

Il cytokine-secreting CD4* T-cells

Mann-Whitney U-test *p < 0.05; *p < 0.01

NJHSG-ATG study. BLUBIEEHOTHEY I IO
fEHTIZ&Y . HLA-matched PBSCTIZHS LT, L EATGHH
W-GVHDF fhiZ%E. KU KELATRAISERRABREL THED
TUKERLEEZT AN BELNT=,

Naive T—cell depletion with ATG

CD4* Naive T cells CD8* Naive T cells

() () —
80 |

60 60

40 40

20 . J— 20 .

0l ===

ATG no ATG

0

ATG no ATG

Mann-Whitney U-test **p <0.01

MERRE 218 58 ARFEEE .85 B—

JSCT-ATG15

RErBRMaGRES/ QT ERVZHLABES R F—h 50
RIFER 4 ML MR T 48 D £ HE 5% 3£ R SFE IR BR

UMINERERID : UMINO00018645

PBSCT from HLA-8/8 matched related/unrelated donor

Tac/CsA+sMTX

(day 1: 10mg/m?, day 3, 6, (11): 7mg/m?2)
Conditioning
therapy l l l (l)

4 3 -2 1 0 1 2 3 4 5 6 7 8 9 10 N

Thymoglobulin 2mg/kg
(day -2, -1: 1mg/kg)
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2018 £ 2 A 55 40 BB X EM#ARaBHiEFRBE (FLIR)
SRRERSSATALEIC LS PTCy-HLAF SR HMFHRBECAMELRE

DR E (Haplo14 RIC)

Phase Il study of HLA—-haploidentical peripheral blood stem cell transplantation with PTCy
following RIC

HEM— " MESBN Y EGRE Y. KBS — Y. 0)IE# V. BIBEH . fkfit
P RBEEYREERARRBY.FEAE— 0. 8066 " [RHZER P, BIREE "

1) tBEEXRERZREEAEIR. 2) BEEE—FTFHE. 3) FAEXEERERE
fmbt. 4) FLIRIERIERT. 5) KEFR+FMER. 6) UK+ FHEE. 7) EDOETHERER. 8)
EEKRFEZLH BRI, 9) BMENAEUE2—FFER. 10) AMKEXEREZH
kR, 1) EOMRKER. 12) EERLNEEMSER L 2—

[&8] BEZRSIORRI7IRPTCY)EALV - HLA &S BEHEFSHE(X Johns Hopkins M
T —THoRADIMELILEINTLUE, ZOENT- GVHD IR BLUVREHDE
SHEHEMIZRRIZERLTETLNS, KFPTIX 2013 F£ &Y Japan Study Group for
Cell Therapy and Transplantation (JSCT)HIEEICLSEELERERE 1 HHERTHS
Haplo13 XE& %ML . RAEMEMAEEALVTE GVHD [T+ IZEL, REENENZEE
Rllz, SEZAIERERBIMLEICLSBIER VORI T7IRZ ALV HLA 53
REMBPHAEBEOLTEMELUVENEZRFATIENTEREZ HEERERSE I8
(Haplo14 RIC, UMINO00014408)% £ MEL 1=,

[A:%] BHEFTALE L Fludarabine (30mg/m?x 5 A). Busulfan (3.2mg/kg X 2 B). TBI (4Gy)
[CKDEERGHEAILEZ ALV, GVHD FhEF T VAKRR T 73R (50mg/kg, day3,4). 2%
A1) L R(day5- ), 27 /—ILEEETTFIL (day5-)ICkYiTol=, T EFHEIER (LF54E
B EBFRTOEARVINEFREL,

(#5821 2014 £ 8 ALY 2016 & 2 BETIZ 81 A EEESINT =, 4 FINTO—)LAERH
BRRTIZRRONEGY 77 BITOREMZIT o =, TP RIBEIL 58 %(22-65 %), Bt 48 fil. &
4 29 15l & (L AML/MDS HY 46 151(60%), ALL AY 14 51(18%), )2/ SEEAS 14 f51(18%), %
DA 3 (4% T o7, BHERFREA L 45 HI(58%) A IEE AR 30 51(39%) & EFEFEHE D ER
FEEAL T, 1T ERAFR L 94%I2FB o, hR{E 17 B(13-50)TH 1=, I-IV E2 M
GVHD (& 14%. II-IV E 21 GVHD (& 5%. 181 GVHD (& 23%, FEE ~EAEDIEM GVHD
(X 17%ThHoT=, BAER | FICHTEEEREL 54%, BANUNEFET 43%, IFFFEIE
TER(L 18%. BHEIL N THoI-, TEFMIEE THOIEARUMETFEIL 43% (95%CL:
32%-54%)THYRIMEEL TEHE LTz 25%% LBl of-, SHICHBERFEHLFICENIL. &4
TR 74%, MARUNEFEIL 66%, BHEE(L 22%TH-1=,

[fEam] SRERIBBITLEIZKS PTCy #AULV=MZER HLA F S BCRE M MiaTEHEX
BN GVHD IIFIIRBLUBVE2MHEHL TS,
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Japan Study Group for Cell Therapy and Transplantation (JSCT) Introduction

MERSIARICKSBHER/ORAT7 7 S FEZAWVE

- Johns Hopkins ®Luzunik S IC & DBER VI ORI T 7 2 REAWE

MiFERHLAFX SERH Mt HMBIEDBIE & ZEMDIRE HLAM AR EORENB S N, GVHDINEIRICEN, /R
JSCT_Haplo'l 4 RIC banEPREINTWS, Luznik L, BBMT. 2008;14:641-650
CHf—), EARND), b 3 —4) ) ||5E D), BRI SRS - AITIFZHERILRBIESE (Haplo13:ER) Ic& LT, Johns Hopkins
gg!;jf;@ A s DEOAIcBusulfan (6.4mg/kg) EIEM. BIEAE RMNBEIBAOEES 7
ey ' ' W BKD S O E & BERICGVHDIHIZIR ICEN. JEFRIFETN DN
s ES 0y gita J. BBMT. 2015;21:1646-1652

1) AEEEXERERESHAR MERARIPHE <\: j&ﬁl:l [JT‘_O e
? gﬁxfggiziﬁﬁnggﬁﬁ SRR RURN
gE gggﬁz@rmE&gﬂ - SEFHRAL (FRERBIGAEZ AW MigE BHLAX S BRI mE iz iE
6) nuﬁﬁ;m} i . | \ s \ DENHEEER (Haplo14 RIC) ZEME LD TZEDRERZHRET 5,
ik A— J S (
9) Q'x'ﬂlrh /\1‘(2/7 ‘Eﬁful’ﬁ BETF BRI R
11) ROPIFRE  mEAR

12) ERFLRBERSEREY 5 —

Methods Conditioning regimen & GVHD prophylaxis

+ BIERIFE || 15 (JSCTHIZS, UMINELERID: UMINOOOO14408) ccsF
TBI (4 Gy)
- BIRIEQIL : 7761 (2014/08 - 2016/02) v BU (3.2 makg/day) pascr MV
- BEERRR{E: 740.58 (365-1247) l l | e
. IE?FMIEE day -1 0 5 10 20 30 40 50 60 180
Bk 1 EREATOESRY MEFE (EFS) T T T T T ”
. BEIREHMEEE Flu (30 mg/m%/day) CY (50 mg/kg/day)
B 1008, B F, BER2FRSTO

£EERIE. BMEGVHD. BHEGVHD, BR=E,
SAEE WELEERL Haplo13h50ZEER

BHiERIDCYZHIER L. TBIZ2Gyh 54GyICiBE

Patient characteristics

Age at transplant Disease status
Median (range), years 58(22-65) CR1 17 (22%)
17-50 26 (34%) CR2- 15 (20%)
50-65 51 (66%) Not in remission 45 (58%)

Sex, no (%) refined DRI

Male 48 (62%) low 3 (4%)
R esu I-t S Female 29 (38%) intermediate 22 (29%)
Diagnosis high 25 (33:/0)
AML 34 (44%) very high 27 (35%)

ALL 14 (18%) HCT-CI, no (%)
MDS/MPN 12 (16%) 0 43 (59%)
Lymphoma 14 (18%) 1-2 24 (31%)
Others 3( 4%) >3 10 (13%)

History of prior allo-SCT, no(%)

No 47 (61%)
Yes 30 (39%)
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Donor and graft characteristics

HLA match, no.(%)

D/R gender mismatch, no. (%)

Cytokine release syndrome (CRS)

T776157261(94%) T38°CLL L DIEREFIEFE S

(GVH direction) Match 48 (62%)
4/8 33 (43%) Female to Male 17 (22%) PTCY
5/8 33 (43%) Male to Female 12 (16%) 414 ‘ ‘
6/8 10 (13%) D/R CMV serostatus, no.(%) —_
7/8 1(1%) D+R+ 49 (71%) O 40
(HVG direction) D-R- 15 (22%) ©
4/8 38 (49%) D+R- 4 (6%) 3 304
5/8 27 (35%) D-R- 1(1%) g
6/8 11 (14%) NA 8 (12%) S g
7/8 1 (1%) £
o 5 CD34 (x10¢/kg) of PBSCs o
Donor relationship, no (%) . median (range) 4.2(1.4-11.1) 374
Parent 6(8%) <4.0 33 (43%)
Sibling 25 (33%) >4.0 44 (57%) .
Child 46 (60%) 0T T T T T T T T
1] 1 2 3 4 5 6 7
Days after transplantation
Neutrophil engraftment Platelet engraftment i
P g g 10 acute GVHD 104 chronic GVHD
1.0 94% 1.0
. 08 o 08 74% ] % 8 %
é | E 1 é 0.6 % 0.6
E ° median day 18 E * é é all grade 27%
£ 04 ] £ 04 ] median day 37 é 04 -V 14% § 041 moderate to severe 20%
E § 3 -1V 5% 3
(6] o 0.2 02
0.2 0.2
0.0 . . . . 0.0 ; ; .
00 . . . . ; 007 ; . ; ; . 20 40 60 80 100 0 200 400 600
0 10 20 30 40 50 60 20 40 60 80 100 Days after transplantation Days after transplantation
Days after transplantation Days after transplantation
NRM - Relapse Overall survival
1.0 1
NRM Relapse
1.0 1.0
0.8
.8 0.8
= ool 1yr OS 52% (95%Cl, 40-62%)
< s 45% 5
5 04 5 04 & 047 2yr OS 44% (95%Cl, 33-55%)
s 20% g
02 ,r'-{_'_/_'_,_.. 024 027
0.0 : . . . 0.0 . . . 0.0
0 200 400 600 200 400 600 0 100 200 300 400 500 600 700

Days after transplantation

Days after transplantation
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Event-free survival

Cause of death

1.0
0.8
Primary endpoint
% 067 1yr EFS 43% (95%Cl 32%-54%)
& o4
2yr EFS 35% (95%Cl, 25-46%)
0.2
0.0
0 100 200 300 400 500 600 700

Days after transplantation

Rates of off-immunosuppressants

Relapse

Non-relapse mortality (NRM)
Infection
Graft failure
Graft-versus-host disease (GVHD)
Sinusoidal obstruction syndrome (SOS)
Acute Respiratory Distress Syndrome (ARDS)
Interstitial pneumonia
Multiple organ failure (MOF)

28 (65%)

15 (35%)

A A A AN Wwo

History of prior al

10-SCT

104 In patients who survived at last follow-up without relapse (n=27) No (n=47) Yes (n=30)
86% at 2yr o] NRM 10 Relapse
0.8
3 08 087
g g g
S 0.6 5 8 Yes: 62%
< 3 06- 3 06
5 £ £
. 56% at 1yr B 2
E 04 g 0.4 - § 0.4 No: 35%
3 E -
o 3 No: 22% 3
024 021 02
[l Yes: 16%
0.0 00 el P=0.67 007 A ‘ , _P=0.01
6 260 460 660 0 200 400 600 0 200 400 600
Days after transplantation Days after transplantation Days after transplantation
. . M
History of prior allo-SCT refined DRI
No (n=47) Yes (n=30) low/int (n=25) high/very high (n=52)
ot os 104s EFS 104 NRM stratified by DRI 1o/ Relapse stratified by DRI
Y, §
0.8 S 0.8 08 0.8
@
z 06 No: 52%Z 067 2 o064 3 06 high/very high: 55%
2 3 No: 44% £ £
g g o ®
S S 2 Z
& 047 Yes: 31% > %47 S 04 g 04
Yes: 21% E E .
| ° 3 highivery high: 21% 3 low/int: 25%
0.2 02 02 -
low/int: 17%
oof P04 e S P=0.02 00 P=0.51 00| -F P=0.02
0 100 200 300 400 500 600 700 0 100 200 300 400 500 600 700 6 2(‘)0 4(‘]0 6‘00 0 200 400 600

Days after transplantation Days after transplantation

Days after transplantation
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refined DRI

OS stratified by DRI and number of allo-SCT

low/int (n=25) high/very high (n=52)
10 OS stratified by DRI . EFS stratified by DRI
08 08
low/int: 67%
low/int: 59%
Z 067 z 06
g highivery high: 33% 2
& 049 & 049 high/very high: 24%
0.2 5]
004 P<0.01 004 P<0.01
0 100 200 300 400 500 600 700 0 100 200 300 400 500 600 700
Days after transplantation Days after transplantation
Overall survival Event-free suvival
HR (95%Cl) P-value HR (95%Cl) P-value
Age at transplant
<50 1 1
250 1.76 (0.87-3.56) P=0.12 1.82(0.95-3.49) P=0.07
refined DRI
low/Int 1 1
high/very high 2.82 (1.33-6.00) P<0.01 2.67 (1.35-5.36) P<0.01
History of prior allo-SCT
No 1 1
Yes 2.22 (1.13-4.38) P=0.02 2.27 (1.21-4.25) P=0.01

Haplo14 £hnies%

EREAP B HRPIR *—Tmu&-—-
ARERASERGN W—AS AEHRAT T AR LTSS

NOBASESEA NG AREPR
ARERRREME: - DR
AbiRs: LALRREEE AR

idad
X#h‘llﬁ mil’iﬁ

Ny
BT EFERREDE mvm
MR OB

i)
J
(RS 5— FTARERMRAD MR
ERRAEY S~ ARAR LA
o - EERSTRER D3
LRSI RS R P M—oR
ERACERATNRAN 0y e ]
R EnsRann RERRRLR TME eSS BN
ERTenn AEH - Eoumm ]
P R EPTEH IR o | Ef> 5 i
BHACESERRAN OBAR . 1CHO AuimB B
unﬁsamﬁn BOEAREY  TRATESERRRR 00 SRR AWfxorm nx R
o )
ERIAEMBE mmnm AIRILUKZESS S RIABE | HMPIR m 5—FARW AR
ERERSIRR mash TEL ST RS AEFAEEE TN - APIN
PEPE QBN ~H-=§;m+$ﬂﬁ AR PR RTTIIBAMBE IR
FREFERATRR  MEAS RBRTENAR MRPIBH FRERE> 5 —  RAN
FHERE> 5— i) ,.-\Emg ;Mﬁ AR e WP
ik Al ﬂ&. B RENES S—  EAS
B | TPy £ ;Hm 5| WG PR
ROk | zmcweﬁmn BEMHA KRB
BIER B G FRER M R R mRmE: (RN
e Al Tl e
SAYRNTERARSC WNA  ATPEAANS FMeanm mwas  ONATRE DK BEANH

R IMLAA S~

BEAYESTRHEME RS- RN

1.0 T
22"dCT+ low/in (n=6)
0.8 83%
D 1StSCT+ lowlin (n=19)

z 061 = 62%
§ T i - 15‘SCT+ hlghlvery high (n=28)
& 041 46%

0.4

02- 2ndSCT+ high/very high (n=24)

15%
0.0
0 100 200 300 400 500 600 700

Days after transplantation

Conclusion

-SRE RSB AAERE AUV G EFHLAY S BCRE M AaTEiE
% D1EEFS:43%(95%Cl: 32%-54%)THY . HEL-FETHD

25%€J: @97—:0

‘GVHDRIER, JEBRFLTRILEITHRERTHSHaplo13&RIERIZ,
THRICHFBRTEIRRTHoEER D,

- 2 E S fE T Tldrefined DRI, EEBHEREN. OS. EFSIZxE%: S

ZBEAFTHoT=, WITLTITHNT-Haplo14 MACEDLLEZEESD.
SRIILYEHFITORFDDETHS,

Acknowledgement

Japan Study Group for Cell Therapy and Transplantation (JSCT)
xQ o
JSC'I

North Japan Hematology Study Group (NJHSG)

NINSG

North Japan Hematology Study Group.

Japan Agency for Medical Research and Development
(AMED, JP17ek0510012)

AMED

47


47


2018 £ 2 A 55 40 BB X EM#ARaBHiEFRBE (FLIR)
AML O F#EF & REEMFERBIECANE —ItEEamKERY b

DEHIBTZRALCT

Prognostic factor of AML and the efficacy of allo-HSCT in Hokkaido Leukemia Net

HE X#@' MEFE Hih' B0 - ¥R #$FEW BT BEF' K=
—*: #FRE IEES M ERY WA RS MR RES EESE HBAT R
S, RA/WL XL BR OBE"C BE ORET M " Ak E° XIS
B OEH K Rk R BK h' 215 RE

e fg ot

1 dtiBEXPmi MmM&RAE. 2 tEEXPRik REHMOES. 3 BFRE MO
BRAEL 4 FLRdEowBe MARMAE, 5 WIALRFERT MRAE. 6 HILE)IE
Bt M&EWE. 7 SIRFZEEERE AR, 8 WAEEERRE mMERNE. 9 d3EHEkk
MmEAR. 10 BEHHRFRE MEAR. 11 EEESAALCEF— mMBERAR. 12
wHEERRE mMAERAR. 13 ARELRRE mMARRE. 14 LRF+FHEE AR,
15 FRRCSHERE mRRE

(EE] RAIXdEED 14 RN LD IEBERMFER Y FHLNYZHEHBL, 2%
BIREFDREZED, BEEGFEREZHITL TS,

[A:%] FLT3-ITD, NPM1, CEBPA, c-kitZEZHFL-F AML 315 HlZE% AR
E"]‘:*ﬁE{f l.zf:o

(#52R] Bt 1804, =4 13561, F#EnlE 17-89 % (FRES7T ) . 74#A0—T
THIRIX 0.1-113.7 # B (PRIE15.4 # A) . EEEMEMAETEHEZ KT L I=EHI
107 5l (34.0%) T, HEHEBEN 115 TH-oT=. 2EHID 3F OS [£47.4%T,
FEHEREBIIZPR D & 57.6% TH>7-. NCCN DFEDFETIE, FERBIFEHN 107 41,
RN 111 6], TRENIGHIT, ENENI3F OS(L67.4%, 44.3%, 29.7%T
Ho1z (p<0.001) , BHEHI L FEBIEHIZDITDHE, BEFIZEWVWTRED OSDE
MNINSLKELHTHEY, HfHE#E, TREDOSERZRDT -,

(#5531 NCCN F &2 M RV BHLULOEF TIXRERIEICLY OS ZHET
ESHEREENDH D,
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R AE S I FR AR S4B I (2 B 1T HAMLD TR DA Atk
~tBERMmERYDEFIFERTZBCT~

BE K&, /NHE HL B0 F-L ER #T BT BEEFL BE B2

AE ERR KE F—4 WA B, R RmES BRE BA7 R 28
RAWL =20, BR BuE0 RE AEY MK —2 Sl 1B3S,
KU EEW EHF B BK N2 ARk @ 218 RE

LEERPHRE DENF
BERPHRE REHDE
BHRAR DENF
ARALRAR RN
HIALIRARE DERNE
IR MiEME
fillzp e L

M EERR mERE
Ak mERR

10 BEHPRFRE 0ERH
11 dEE#ENAEYE— hERE
12 HLEEERFR &N

13 HIREERRE WEAR

14 ARF+FHE RE

15 FRECRME DENH

® N U s WwN e

©

NISG

North Japan Hematology Study Group

dEmEammEF Y b
JA—F¥—F

LFEKR S

RIEERAF. BREREE LA
(Fax, E-mail)

— EILWLWTER~
B TV 5
(EDTARE 2ml SREEANRARE
A~ U 2ml)

FIt3-ITD, WT1E SRR
(1;BF8 . E-mail)

SEBITERIRE E 4
(blast%, G-band#& 8, E-mail)

EEZEAML>NPMI, CEBPA
t(8;21), inv16->c-kit

IKZF1 delfthMRD& 3R
(1-2;8F. E-mail)

MRDY—h—mHS5HE
THE—HUTILE LV
FEGIRBEREE X

Ak

+ 2007510A M 5201755 A ETICZHich, dbiEE B ME
RYMIEFINF-MHAMBLHIE I RIZHR A IETEETE
1o1=.

e 2017FS B ETOFZRBHIZRIERBEIITHONIIEHIZETF4E
Bl Thnigh o= EGET JERHERE 1 & LT

* Overall Survival (0S) (FEZE N LR TH AW IREIAO—TY
TETOHMEL, FDEEidIEKaplan-Meierik, BRSO EEEIE
LogrankiR % ALz, £E=fEHTE Cox tLHl/ N\ —FREIEE
FRAWTITofz. #idtVIMIER (BAERKE)EZRALV:.
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EADFTERAGHFEBMBEDRAEZEDT
BEFRTETO>TNS.

B8

« RERATREXGIZESD
EERRNDETT

« RALDRAN OEE

E
B

o

s F3-ITDAEE DBIZFEEZTEL RV FEANCCN (National
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MoESATHEY, FRFRIHFATHS.

O’Donnel et al. J Natl Compr Canc Netw 2017; 15:926-957
Dohner et al. Blood. 2017; 129(4):424-447

« LAaL, REBEFICEVWTEEFREEZECIRIDENE
BT BD IR ITREF SR TUVRLY.

— tEER MERYDEFENCCND R T
BAMEL F&RERELT.

NCCN Guidelines Version 3. 2017
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BEER
285 BiER JEBHER
(N=313) (N=107) (N=206)
FHhR(E 56 (17-89) 46.5 (17-69) 63 (18-89) <0.001
Bt 179 (57.2%) 60 (56.1%) 119 (57.8%) 0.810
EEZE 131 (41.9%) 50 (46.7%) 81 (38.9%) 0.228
t(8;21) 40 (12.8%) 16 (15.0%) 24 (11.5%) 0.476
inv(16) 25 (8.0%) 5 (4.7%) 20 (9.6%) 0.131
t(15;17) 27 (8.6%) 2 (1.9%) 25 (12.0%) 0.001
FERIBREEHR 42 (13.4%) 14 (13.1%) 28 (13.6%) 1.000
NCCN risk
favorable 112 (35.8%) 26 (24.3%) 86 (41.7%) 0.003
intermediate 119 (38.0%) 47 (43.9%) 72 (35.0%) 0.141
poor 82 (26.2%) 34 (31.8%) 48 (23.3%) 0.136
—  Fiher ERRE
EIFEFHEMI D F5 (R EIFBHEIZDLNT)
BIERER
508% LA E 41 (38.3%)
SO/ i 66 (61.7%)
AL E
B RERR IR A 56 (52.3%)
IEBBERR IR 51 (47.7%)
BiEY—R
it 53 (49.5%)
RAEM 29 (27.1%)
g 25 (23.4%)
TBIERREA
CR 74 (69.2%)
non-CR 29 (27.1%)
NCCND) RV 573 $EIZ &5 0S
BHEHGBEAREDHTHE) NCCN poor
1.04 1.0
0.8 favorable () 0.8
intermediate () FHRFBR
064 0.6 FEK(+)
.I?ﬂ- oor
¢0.4- P 0.4
by .
0.2 02 ERE
ool p=0.696 n p=0.345 FIt3-ITD (+)
o 1 2 3 4 5 ¢ 1 3 35 & 3
FRAE®ZB (F) FAERZA (F)

ZEERELEITRER+5.
FIt3-ITDEE DEEFEEDRRNBE
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BEFEEIOI7MIL
<EEHE>

FIt3-ITD (514 39 (29.8%) 20 (40.0%) 19 (23.5%) 0.051
FIt3-ITD F2 M D . 5 5
NPML 25 RIS 16 (12.2%) 2 (4.0%) 14 (17.3%) 0.028
FIt3-ITD f2 M D o 9
CeePA BT EIEH L (13.0%) 7 (14.0%) 10(12.3%)  0.794
< CBFE 1% >
c-kit ZEBEHE 11 (16.9%) 6 (28.6%) 5 (11.4%) 0.154
* Fisher IEFERRTE
NCCNDY) RV 5734812 &% 0S
b2k JEFEHERE
1.0 1.0
favorable
0.8 0.8 favorable
intermediate

0.64 0.6

H

ﬁOA- 0.41 int diat

Intermediate
0ol P=0.0485 00] p<0.0001
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F# FEHE s A
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0.8 50#&*% 0.84 R
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)
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S non
0.2 0.24
p=0.0062 p=0.0235
0.0 0.0
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BHEEICHITADFEREFICDOLNT

BIERTLE Bigy—R
1.04 1.04 PB
0.8 0.84
MAC
5 os 0.6 BM
It CB
ﬂ'l 0.44 RIC 0.4
0.24 0.2
00l p=0.558 00 p=0.993
o 1 2z 3 & & o 1 2 i a3
FE A8 (4F) FIE R (4F)

BE
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BN EEBEEZLELLI-ATREELHS.

Strickland et al. Leuk Res 2018 ;65:67-73

Disease-free survival
P =0.0064
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REFEARESND “Adverse” 80% 1
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Hemmati et al. Eur J Haematol 2016 ;98:160-168 Int-1
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— Adverse
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FHRFILBFMEARRIE TS
[tiedE B mm Ry b ERO = ZOERIE A
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RHBLET
NINSG

North Japan Hematology Study Group

OSICH 9 DHEE - L EEMT
(RIFEFEHEBI D #+)

SEEMRM

Hazard ratio (95% Cl) |p-value Hazard ratio (95% Cl)|p-value

50i% Ll E
2.26(1.24-4.13) |0.008 | 1.97(1.07-3.63) |0.030
(vs. SO i) ‘ ) ‘ :
g*‘?ﬁ "C(;';'CR 2.00(1.09-3.69) |0.026 | 1.94(1.05-3.57) | 0.034

NCCN risk poor

(Visinotpoon) 2.14 (1.15-3.96) 0.016

1.92 (1.02-3.62) | 0.042
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OH

* NCCNDY RV HEILFEREESIZHE L TEHLOSD
BRIMEIZERTHY, poorrisk EITFHFRT

Hot-.
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