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¾¿}À¦ÁNOÂÀÃÄ/F 

%&'%(�Å21 �BC�����J��jt|L}~���&%&'()NOÆÇÈÉ[\ 333 d 

(22)1 222 d)�ÊÆË()ÌÍÎÏÐÑ 76%(16/21)�Ë()OÒÑ 100%(21/21)�ÆÇOÒ[\ 12 d(7)17 d)�
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Genetic haploidentical peripheral blood stem cell transplantation for treatment of myelodysplastic 

syndrome: a 2-year follow-up visit of 21 cases  

 

Wan Ding-ming, Liu Yu-ye, Cao Wei-jie, Xing Hai-zhou, Xie Xin-sheng, Wang Dao, Zhang Su-ping, Li Li, Chen Xiao-na, Sun Lin-lin 

(Department of Hematology, the First Affiliated Hospital of Zhengzhou University, Zhengzhou 450052, Henan Province, China) 

 

Abstract 

BACKGROUND: In recent years, genetic haploidentical peripheral blood stem cell transplantation has been gradually improved, and haploid 

allogeneic hematopoietic stem cell transplantation has become an important treatment choice for malignant hematopoietic disease.  

OBJECTIVE: To observe the clinical efficacy of genetic haploidentical peripheral blood stem cell transplantation for myelodysplastic 

syndrome. 

METHODS: The clinical data of 21 myelodysplastic syndrome cases undergoing genetic haploidentical peripheral blood stem cell 

transplantation were retrospectively analyzed. Modified BU/CY+ATG administration was performed as a pretreatment strategy for 

haploidentical peripheral blood stem cell transplantation, and the combined use of cyclosporine A+mycophenolate mofetil+short-range 

methotrexate±basiliximab was adopted to prevent graft-versus-host disease (GVHD). 

RESULTS AND CONCLUSION: (1) The 21 cases were followed for an median of 333 days (22�1 222 days), with 76% (16/21) infection of 

granulocyte lack period, 100% (21/21) neutrophil reconstruction, the median implantation time of 12 days (7�17 days), 81% (17/21) platelet 

engraftment, and the median implantation time of 14 days (7�68 days). (2) The accumulative incidence of GVHD was 52.4% (11/21), including 

29% (6/21) of acute GVHD and 24% (5/21) of chronic GVHD. The incidence of hemorrhagic cystitis was 38.1% (8/21). The recurrence rate 

after transplantation was 4.8% (1/21). (3) The 2-year non-relapse mortality was 48% (10/21), and the 2-year disease-free survival rate was 

46.8%. These results show that in the absence of HLA-identical related donors and unrelated donor, genetic haploidentical peripheral blood 

stem cell transplantation is a safe, effective, feasible and alternative treatment option for myelodysplastic syndrome. 

Subject headings: Hematopoietic Stem Cell Transplantation; Myelodysplastic Syndromes; Graft vs Host Disease; Tissue Engineering 

Funding: the Major Scientific Research Project of Henan Provincial Universities, No. 18A320040 

 

0  ��  Introduction 
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1.4  
� 

1.4.1  >?<=  hi�j(klm)(h�no(pq)r<

�snt)�uvwxy@(z{|}�<~��snt)�

1��y@(1�×)(Ben Venue Laboratories Inc.)���

t�(z���<�snt)��¾������1(���) 

(Genzyme PoIyclonais S.A.S)�u�8A(q;�)(Novartis 

Pharma Schweiz AG)�u�8���(��)(Ú�r<~�

�snt)�=��t��(����)(stellas Ireland Co., 

Ltd.)�ú��¤¾(��)(Switzerland)�?���y@(\

�<!��(_p)�snt)�? ¡¢(q<�l<£�s

nt)�k¤;¥ø¦í(§¸)(�¨©lr<�snt)�

ª«¬�­®(¯°)(z�±²r<�snt)�³´µ¶�

�(<�·¸r<�snt)�¹º¨»¼½(!¾<£¿À

r<�snt)���Áx?Â¶½(Ã�ÄÅr<~��

snt)�ÆtÇy(Æ�)(z{|}�<~��snt)�

�
¼�¨È�ê8ø¦í(�ÉÊ)(ËÌÍ�r<�sÎ

Ïnt)��
¼Ð���ÑÒ7HHø¦í(ÓkÔ)(Ú�

r<ÕÖ~��snt)�¼©ª��1y@(Ú×�=Ø

Ù~��snt)�Ú�ÛÜy@(Ý�Þ)(�¨�ß<£�

snt)�àá ºâ º(}ã)(äåæ}	å$N�sn

t)���çèéºç�êx(�}�)(�ëÕìr<�sn

t)�í¿"îïãð(hñ�×)(�ò<ór<�sÎÏn

t)4 

1.4.2  ��krôe�õ  E�»Xö�BU/CY�õ+�

¾¼������1(ATG)3�hi�j4 g/(m

2

•d)
�10 d


�9 d��1�×0.8 mg/(kg•d)
÷6 h�õ
�8 d
�7 d
-6 d�

�uvwx1.8 g/(m

2

•d)
�5 d
�4 d����o�2.5 mg/kg


�3 d���¾¼������1(���)2.5 mg/(kg•d)
�5 d


�4 d
�3 d
�2 d4�<�øE+ùúûø4 

1.4.3  ���������üýi��  ãÝ¤äf¥

Gþ�üý���
�rôe�õ�5 d�19:30�2�5ø

¦�
¼Ð���ÑÒ7HHüý�����
�
¼Ð

���ÑÒ7HH5.0�7.5 µg/(kg•d)
÷12 h�õ
ë�ü

ý4�6 d
��0�{»COBE Spectra���u�ó���

�������
��E��¤	
��E^BT�

4×10

8

/kg
CD34

+

��^BT�4×10

6

/kg
��0���E

^BC�W
̀ 
�{»�
¼Ð���ÑÒ7HHüý


�2�ôõ��
y����������E^4C�FG

���¤	
����^3�
��_.E+ 5.5 

(4.7�11.2)×10

8

/kg
CD34

+

��+5.3(4.0�14.4)×10

6

/kg4 

1.4.4  ��=¾������Jr�&>?  O���=¾

�����&u�W�$�<��W�

[14]


7���=¾�

����&u"�»Æpp��������W�

[15]

4 

{»u�8A+ª«¬�­®+�Ù? ¡¢±ú��

¤¾r���=¾���
�f»\3Ju�8A(CsA)


���10 d�2
2.5 mg/kg
ê¼+S�24 h��
 !

2�4 hS�ùû
÷12 h�õ
�Ó"ÊZC#�sX+$

%3�5 mg/(kg•d)4÷�2õ&h'(�)u�8*(#D

��*(+,@^
�u�8î*(nSÓ150�250 µg/L


 !u�8*(BT�100 µg/L4D���-1&�'O�J

7���=¾���89:^i.»4�AQM*��=¾

���
`Ó�������3	þs�2ç/:.u�8�

�? ¡¢(MTX)
15 mg/(m

2

•d)
+1 d�10 mg/(m

2

•d)


+3 d
+6 d
¨@^ùúûø��ª«¬�­®(MMF)


���9 d�2
15 mg/kg
÷12 h�õ
$%�+50 d.<�

WS�0u��(¥G+â/1��-�"G¥¶G�"

B�)����0�J�4�r��{»ú��¤¾25 mg4 

$�O�"�(��=¾���¸2»?��


1.0�2.0 mg/kg ùúûø
�(s$�pqW��õ:^4

�3 dÅ
�8Ni7 dÅQéÄ3r��+784<
�

2»�=©ª5r@47���=¾���#�»u�8

A"=��t6�i��78>?
0uFG�{»ñ7

����>?4 

1.4.5  M��8ï9�r�  Óùúûø{»uvwx

·¸&{»uvwxs4
8 h­^u3õùúûøÆtÇ


ÆtÇe@^+uvwx@^�1.6�2.0ä
#� :3J

¼3;í&<=�;

[16]

4 

1.4.6  >Í?�>?  Ì�MDS@���CA>Í?
=

�)>�1BÍ1 500 µg/L¸
+XY
ZC-1J:C


]>DEJ[\����Ë
Ó89��k1�3	þ{»

Î>x"G;F±tÎ>>?4 

1.4.7  KL�r�D'(  ���kFGE$%"Ê�

G<=10�14 d
ê¼3��Áx?Â¶0.8 g
2õ/d
¹

º¨»¼½0.3 g
3õ/d
³´µ¶��0.1 g
2õ/d� 

!3��Áx?Â¶0.4 g
2õ/d
¹º¨»¼½0.2 g
2

õ/d
³´µ¶��0.1 g
1õ/d4m<Hs8���'I

J
FG÷Kµ¶�L&MN�O�GJP�Qe&:R

Qe���IKLr�3=_�Ð��ZSÏE(ANC)M 

0.5×10

9

 L

-1

� S�½"TUV½¾�8r�
W�Ð�

�OPXY"GM*KL�$ZÚ[\]^_½<=��

`IKLr�3��`IKLa
��rôe�2{»b

�µ¶"cdefr�
�'`IKLa
&hg(Gh

i&GMhi
�»��jü>?��\{»¾`I<=�

W�GKLr�3krôe�2�rôe�2 dùúø¦Ú
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�ÛÜ5 mg/(kgld)
��s&h{»PCR\'(EBVJ

CMV�DNA:�4#���s+2 d
+9 d
+16 d{»ê

m��1 0.4 g/(kg l d)r�KL4�CMV-DNA"G

EBV-DNAn10

6

 L

-1


� Ú�ÛÜJhi�j"o?ºÇ


W�DNApqEr�g(sty5

[17]

4 

1.4.8  RS>?   J�����s�_�Ð����

1.5×10

9

 L

-1

��hñ� u��HH{»
�
¼Ð��

�ÑÒ7HH5.0�7.5 µg/(kg•d)
ñ�� �øv�êu

�
��w�1nSÓ80 g/Lüý
�¨ÈÓ20×10

9

 L

-1

üý
+u8�¨È�ê�� �
¼�¨È�ê8�

�aùúxy	3zrôe�9 d������s�28�


{»k¤;¥ø¦í10�20 µg
1õ/d
ùúø¦
·¸

6�{»Í6�a<=
÷�'(aZC1õ
&¸+,

�a<=��Ó��ÍÙ_
D�FG�{
� ùú

�ø ~ºJ|}~��RS>?
�
>?
øX�

"ÊI��+��>

[18]

4 

1.5  �
��������� 

1.5.1  KL  $Z¸���(BÍ38.5 �
A���=¿

H���k��	J����	JO���=¾���J

��Z&<=Z­CA�$Z
"�J;J�­fí��

Ì�"����KL�
���+KL�$Z4 

1.5.2  M��8ï9  M��8ï9u�31�3�5�

;(;���gw��n�17	/µL"n�3	/\ä��)
�

"B�;�J;OJ;¦­;�Ò7T-�2�3���;�

3�3���;#�¨���4�3�����
�î�^

)���
":A;��a����;

[19]

4 

1.5.3  ���«i��fg(  �Ð����W�3ë�

3 d���O
_�Ð��ÏEn 0.5×10

9

 L

-1

��1��¸

ñ���¨È��W�3ë�7 dB���ø�¨È
�¨

ÈÏEn 20×10

9

 L

-1

��1��¸ñ����k�÷¥GJ

FG���&��sB·¸h�FG���"��89

DNA��6���¤PCRg((STR-PCR)
»��&¥G

����ÓFGfÅ�É�
�Ü95%yz+éÄ���

�¥J¶G� B·¸
{»¡¢¿.£¤(FISH)åæ'

(�L¥f
¶G�L¥f2+¥G�L¥f[¦��ê

Z���A¥¶GABO�"B�
¶G�"2+¥G�"

[¦��êZ4 

1.5.4  �$  ����§:;"�����[¦¿2�� 

> 5%"���M*¿2��"GM*��1����4 

1.5.5  QR  ��ÍÙ_"��s#$T¨��QR4 

1.6  ����  �»à���J©ª6!�ø"«¬6!

89­®
­®¸ñz9¤äf�������rôe�

2
�2017â8þ31K
�_.d­®1 222 d
.�­®

22 d4'��g¸ñ+���0���$"G­®¯°Kh

�¸ñ�×�$QR&±+��s+28 dÅÏ²¿H¨��

QR"G��s+28 ds×�$¿H�ê�QR4S��®

FG
�ghy³õ­®¸ñ+�4 

1.7  �����  �»SPSS 22.0�´Sµ¶��89

vÏu

�gu
�»Kaplan-Meier�g´·4 
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2.2  "#$%&'�  21�FG_�Ð��OPhñ$

��IJ`IKLG16�
KLË76%
ÈõM*KL�

_.¸ñ+���3 d(���10 d���+7 d)
KL.#¸

����7 d�+6 d4 

2.3  ()*)�+,  21�FG_
Ð��100%��

(21/21)
Ð���]¸ñ+��s7�17 d
_.¸ñ+

+12 d��¨È��Ë81%(17/21)
�¨È�]¸ñ+�

�s7�68 d
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