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�� m�MDSC�monocyte Myeloid Derived Suppressor Cell�in fresh PBMC of Osteosarcoma
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--8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4
Fludarabine* 15 mg/m2 x2 ↓↓ ↓↓
Ara-C 2 g/m2 x2 ↓↓ ↓↓
Fludarabine 30 mg/m2 ↓ ↓ ↓ ↓        
Melphalan 100 mg/m2       ↓↓       
Cy 25 mg/kg       ↓↓ ↓

        
↓

PBSCT

*fludarabine Ara-C Cy: cyclophosphamide PBSCT:

�������	
�����
������������������
������ 	
!"�#�$%&'( 	
!"
)�*�+,-� GVHD
./�01/
2�34567�
8�9:;<:;=>?@AB1
1CD
E�FG�HI

�����
��JKLMN!"
1OPQ!"RST�U�V�E�2W�VX
1OYZ!"RST�U�V�[�2W�VX
\KL!"R2�

��	
���
��]^_R`abc?d&eaf�)mggm�h��gXi�X"j�Vmggm�h��gXi�X
"��kl&eaf�mgm�h��gXi�X"��%?cn&af�VVmggm�i�X"�iop
qfr��sktucv@cnwxy��� day 3�4z�)mggkg�{)Vmggkg|}fr��

��~�@R�O	 G-CSFfgranulocyte-colony stimulating factor�	��������9�
iopqs

*� GVHDM�RFG���yltu`�@fVJV�mggkggday�jMMF�ggdayf�VVVmg
h��gX	���i���)X������qs

�� �����	FA-FMel

46 �3��������z��q HLA�D������9���



�������	
�������
Multi-color��������	
���� PCR�������������WT1

mRNA������������MRD������ 	��!��"�MRD#
$%"
&'()�*�+,-��./�0�123 GVHD#�4"��56�7�"&38�
�309��:;<=>��� dose-escalation�?@ABC?D�E

� �

�FG)FGH��I�J$KLMN$O���P� HLA�(��QKLRS���T6
"��UV��W�WXYWFGZ � [\]3^��_`���a^�!bcdefgE� 
[\]^���:"hci#ffj3k$?3%&l)fm'?D�E#(3n))mioa*p
feqifg$+),$e'r$e'st3-.)u$vw$/L0i'u$;<=$
/L0i'vwxyh4z{f'1$vw$/L0f'?D|&E}&��k2~�'
�'~�)i'?�l12#2~�'?D|&E
���?��6��t�)st�3#N�4'#4����� 3�st3�@���

����53�6$#��56#7����E�|����?3��$��"�)�89
�
�����f��:}?3� �5a�st3�@��;����5���g#<��
64'�
`���=>3c��?�����@��3� #c�¡126�|&'(�)�
���¢A-P�56"���E£k$?)�89�
�����f��:}?3� �
5)B¤�64'fc'?c¥�89�'f'?D:�@��3� )
�¦qe§̈¡?D
:���3©C)�66DE"���E

� �

ªF?3G«FG6"�)¬"&�A�c���#�®¯°±²6³²�¯3.¯�´3µ
�FG#H¶�����E·¸6x�:¹>3 GVHD�4�ºI"�RS�»�)vw
#��¼��
:�����³½��!¾�¿À0)³²�¯3.¯�´)¨:J
�
�m:J�Bf��mgÁkg®¯°±².¯�´)¨:J�Bd�mgÁkg3KL#@Â����E
u$ GVHD3<��4M)./�0�-�#̈ m¡?D:NÃ3 HLA¢�3��/Ä¯3�
4M?2Ã�Å<���¯#OÆD�6ÇÈ�E53&Éf#32���5M)fd¡6O
Æ?D|&E"Ê"�#¼��M#df¡6������M3ËP#H�6"�Ì|&6�
È�ÍÎ?D|&E
53H¶Ê¼Q���k2~�'��37�9O3LÏN$st?)����M3ËP

3&É���¬ÐR3Ñ%#ST6ÒÈ¼�&E�FG?Ó��¬ÐR3Ñ%�@|���
#·¸6�U�²�Ô<	3.¯�´Ê¼ÓVÕKLRS����ÊÖ��¬ÐR3Ñ%
"&L× HLA�(���3H¶#D:ÍÎ6"�)�8M)W���OÆ?VÕKLR
S����&'(�)Ø}��;<=>3�#vw�XÙ�4�&ÉGVHD3�4M#�
���ºI#D�#u$ GHVD3�4MÓÚY*p?D|&56#Û�����ffgE
Ü�4'�Z�"������³½��!¾�¿À0���&L× HLA�(����

# Ý J [ 3 D Þ ß 47



�������	
������������������������ !�"#$%&
'()*+',-.��/01�2*�3)��*4

� � � �

56789:�;�+<;-$=>?@AB$!�8C$D�E/+FGHI�JKLM�
2*�NOPQRSQTUV'WXYZ���[\�]^������_�8`/C$aK�
�bc'de .Kfg@$��h_�3)iY4Z�jk8�lmn:o����pqrsM
�.��NOPQRSQTUV�tu'vw*Z�$/xa�JK67yKz�{i|}~�
� jD�a��*�3)iY4NOPQRSQTUV��o�"Do�Z���_+FW)
�JK�.�]^������������������.��/Z�'�"Dg�.��i
Y4

� �

567 ����Di.K����_�����@AB67�����y�� ���.�
 iY4

� 	

¡¢Burroughs LM, O�Donnell PV, Sandmaier BM, et al. Comparison of outcomes of HLA�
matched related, unrelated, or HLA�haploidentical related hematopoietic cell transplan-
tation following nonmyeloablative conditioning for relapsed or refractory Hodgkin lym-
phoma. Biol Blood Marrow Transplant. 2008 ; 14£¡¡¢¤¡¥¦§̈ ©¦ª

¥¢Kanda Y, Chiba S, Hirai H, et al. Allogeneic hematopoietic stem cell transplantation from
family members other than HLA�identical siblings over the last decade£¡§§¡̈ ¥nnn¢.
Blood.¥nn« ; 102£¬¢¤¡m¬¡̈ ¦ª

«¢Lu DP, Dong L, Wu T, et al. Conditioning including antithymocyte globulin followed by
unmanipulated HLA�mismatchedhaploidentical blood and marrow transplantation can
achieve comparable outcomes with HLA�identical sibling transplantation.Blood. ¥nn® ;
107£©¢¤«n®m̈ ¦«ª

¬¢Aversa F, Terenzi A, Tabilio A, et al. Full haplotype�mismatched hematopoietic stem�
cell transplantation : a phase II study in patients with acute leukemia at high risk of re-
lapse.J ClinOncol.¥nnm ; 23£¡m¢¤«¬¬¦̈ m¬ª

m¢Atsuta Y, Suzuki R, Nagamura�Inoue T, et al ; Japan Cord Blood Bank Network. Dis-
ease�specific analyses of unrelated cord blood transplantation compared with unrelated
bone marrow transplantation in adult patients with acute leukemia. Blood. ¥nn§ Feb
19¯113£©¢¤¡®«¡̈ ©ª

®¢Takahashi S, Ooi J, Tomonari A, et al. Comparative single�institute analysis of cord
blood transplantation from unrelated donors with bone marrow or peripheral blood

48 °A±��²³±´µ ¶Y* HLA·�¸]^�������



stem�cell transplants from related donors in adult patients with hematologic malignan-
cies after myeloablative conditioning regimen. Blood.����Feb��109��	
��������

�	Powles RL, Morgenstern GR, Kay HE, et al. Mismatched family donors for bone�mar-
row transplantation as treatment for acute leukaemia.Lancet.�����1�����	
����
��

�	Luznik L, Jalla S, Engstrom LW, Iannone R, Fuchs EJ.Durable engraftment of major his-
tocompatibility complex�incompatible cells after nonmyeloablative conditioning with
fludarabine, low�dose total body irradiation, and posttransplantationcyclophosphamide.
Blood.����Dec��98���	
��������

	Luznik L, O�Donnell PV, Symons HJ, Chen AR, Leffell MS, Zahurak M, Gooley TA, Pian-
tadosi S, Kaup M, Ambinder RF, Huff CA, Matsui W, Bolaños�Meade J, Borrello I, Pow-
ell JD, Harrington E, Warnock S, Flowers M, Brodsky RA, Sandmaier BM, Storb RF,
Jones RJ, Fuchs EJ.HLA�haploidentical bone marrow transplantation for hematologic
malignancies using nonmyeloablative conditioning and high�dose, posttransplantation
cyclophosphamide. Biol Blood Marrow Transplant.���� Jun�14��	
�������

��	Dominietto A, Pozzi S, Miglino M, Albarracin F, Piaggio G, Bertolotti F, Grasso R, Zupo
S, Raiola AM, Gobbi M, Frassoni F, Bacigalupo A. Donorlymphocyteinfusions for the
treatment of minimal residual disease in acuteleukemia.Blood. ���� Jun ��109���	

�������

��	Solomon SR, Sizemore CA, Sanacore M, Zhang X, Brown S, Holland HK, Morris LE,
Bashey A. HaploidenticalTransplantation Using T CellReplete Peripheral Blood Stem
Cells and Myeloablative Conditioning in Patients with High�Risk Hematologic Malignan-
cies Who Lack Conventional Donors is Well Tolerated and Produces Excellent Relapse�
Free Survival : Results of a Prospective Phase II Trial.Biol Blood Marrow Transplant.
�����18���	
�������

� � � � � � � � 49



�������	
���������������
�����
��� !"#�$%&'

�� ���

�� ���	
���MDS����������������������� !"#"$�%&'��

MDS��()*+,-.'/0#��)12,-3456	4#-34)
7�8$��89:;<=:�>

?�@A�%&)B 8$CMDSDE� EPOF)GH���I5JK:#-LM EPOF5NO,-4"P

QR5S-34)T�8$UV�B�W!"-X�YZ[\: EPO)�,-34'�I]��^_5`39

-�4"P�a%&)�b�8$c�d#MDS���efg�V�hijkl)mn��oIpqI:R,

-efg��V5MDS�rs:�"tu�vw:rs,-4^_:xy-34)T��EPO�z({|}~

�5efg��l'�y!"-34)T�8$� DNA{�l����'S-���������:�z(4

# 8������)mn���������z(:R�,-efg��)*+�����)�H�8$

� � � �

���	
���myelodysplastic syndrome�MDS���qI��4�(�I���r
s)��4,-��'S-$MDS���������:��'S-89:�MDS����
�d���:��!���
=)�H�!r9-��5S-$MDS��a����qI��
:Y !�I��I� ¡#M���)¢� QOL�£?5 ¤4#-£¥¦§4��(�
I��rs,-¨©5Jª�!"«5£?,-J¥¦§:¬#vW-$3�P�J¥¦§
:��!�qI®¯$°±X�ª���0z5#²W³ DNA{�l����)X"-4
"P�l´¥~�5Lµ¶��!"-$·%�£¥¦§:�,-�����:�¸'S-
�¹º�º�$vw:�������»��¼½¾:R�!�J"��l�¿ÀÁ�¦5#ª�Â
Ã&QÄÅ'Æ'vW8ÇÈÉg:ÊË"!�l´¥~�5ÌHvW!"-$vw:�£¥
¦§MDS:�,-���������Í¯$(�YP#tÎ�Ï"¯$·):Ð*,-X�
4��#Z��=#Ð*Ñ)+,-$3Ww�34)ÒÓ©�Ô-4�Õ���Ð*�(:z
y8Ég)*+�!��Ww�Ég�+,:Y !��12)BP.5Ö�'S-$�%&'
����YP#Ég�*+)Ä`8$

�-×¬ØÙØ./Ú�Û IÜÝ01Þ

50 MDS:�,-[\ EPOß2�Æ'



�� NCCN�����	
��MDS�����
��

��MDS�����	
��������
����MDS���	
����������������������� �!��

"#���$ % !��&'(�)�*+,-./0-1234�56���78	9�:
;<��=���>?�@A���$BC=�DEFGH�����IJ�KLK	M��N
OMPHQEPORST	UVWXT	YZFP[H\]�$IJ�KLK��^���_`
3a�bc�de 7MDS�f#\�g�hij:kl����g��$EPO�m�no
�pqrstu\]v	wx\yz{|�78�w+,�}� EPO�~y������
�
���78Qw4
�R	EPOST������� �����\]�$ % 	MDS��l
�
��� �����:���78=����|	���h����������\]�$

��MDS���� EPO����������
MDS��l� EPOST�����	!���g����	�� EPO����Q̀ ��U�L

��R\]���� ��¡R$ % 	�� EPO��¢£:�7����#¤�MDS��
����¥|¦¥§C���%	���¨©ª�§C ��$«�\¬�®¯�����
MDS�°±QInternational Prognostic Scoring System : low�7� intermediate �1R��
�	Hb�²g�dL���°±¡�±:�^� �	�� EPO�:³´ 7$�� EPOµ¶�
SRL·¸¹º��³´ 7»R$EPO�� IPSS� low¼�½¾� Int�1¼\�¿�À�\]�
7QpÁ�Â�̀ R$�7	!���Ã����Ä�À�\]�7QpÁ�Â�̀ R$4Å	ÆÇÈn�
ÉÊË3a�ÌÍ�)����	WPSSÎÏ��� �Ð8�%�7QÑ¡R$!�ÒÓ§±

� Ô = � � ] Õ � 51



� ������	
����� � ������������

�������	
��Hb������Epo����������������
�� MDS���� Hb�� EPO� !"
����#$�� ����%#$��

��EPO�� Hb�������� !"#R2$%&'()*+%
,EPO-(%%U.L�/%

EPO-+%%U.L�0
�123"*��456�/+
��7�3"89:;��EPO$(%%
U.L� Hb$<&=g.dLEPO$+%%U.L� Hb$'&%g.dL��23"#>?)*@A���BC
D� Hb��=E<g.dL�FGH���IJKGL���2�� EPO��(%%U.LM��
N�H��OP��AQ�RS����BC��	
� EPOTU�VW�XYZ[��H
��N\]^�*_�"!�����]^`���	
ab!cX� EPOTU�de�
fg�hijk�F��OPl^"*

�� &'()MDS���� EPO� *+
��IPSS'()�,� EPO� ����#$-�,� EPO�
.�/01234� EPO� !" 5�IPSS'()�,� EPO�

52 MDS����cX EPOmn�hi



�� ����MDS�	
�� EPO��������
����������

������MDS�	
�� EPO��������
�����
��������	�
���� EPO���������������� EPO���

����� �!"#$�%��&�'(%�MDS)*+�,-).Hb/01g2dL�34
�5EPO���
���%����	6��7��%�#8����� �9���:;�
	��
<=>�?@+A.BC5'DEFGHI�JIKLMNOP�+�primary endpoint
�QR�STUVW��	6��XY�Z�'[\�]^_ EPO���Z�K`abcdI
#�efgh��DE)���i�%�#jkl���A#��emn#o�AAp�%�

<=>�qr)s�%�#8� 9�A'%�DE�� secondary endpoint�+��t�u
v�	w7xyz�{	|�s}��~���%��?@+A'%����MDS)���
,-) ESA���
���%���MDS������Mh��%�#8��9�����
�:;�~������ZR�(���������~�h��� �'

��EPO������ !"#
����
MDS)����EPO#���Z�)�99����	w�	#��h����%�#��

9� �A#�(�����9��� �'(������%���EPO�����y��
��#��M���)*�����>�)� #�����EPO�� ¡¢�£¤y�¥�
¦§�}�A'
����
 ¡¢¨©ª� NCBI� GEO database)«�h����F¬¨©ª®GSE19429¯��
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