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��LJL�DO����L�O� ,QGLDQ�-RXUQDO�RI�*HQHWLFV�DQG�0ROHFXODU�5HVHDUFK
9ROXPH���1XPEHU����-XO��'HFHPEHU������

'2,��KWWS���G[�GRL�RUJ����������LMJPU�����������������

5ROH�RI�0ROHFXODU�0XWDWLRQV��7HORPHUDVH�DQG�3URPRWHU�0HWK�ODWLRQ�
6WDWXV�RI�WKH�76�V��S��,1.�E��62&6����&DOFLWRQLQ�DQG�)�,7��LQ��LVHDVH�
6HYHULW���3URJUHVVLRQ�DQG�6XUYLYDO�LQ�D�6HULHV�RI�����0�6�3DWLHQWV����

6WXG��IURP�,QGLD

5HNKD�&KDXEH����6XGKD�6D�D�DO���6XQLWD�&KKLNDUD���0DQRUDQMDQ�0DKDSDWUD���5HQX�6D�HQD�

�EVWUDFW

,Q� FRQWUDVW� WR� WKH�:HVWHUQ� FRXQWULHV��0�HORG�VSODVWLF� V�QGURPHV� �0'6�� LQ� ,QGLD� LV� EHLQJ� LQFUHDVLQJO�� VHHQ�
LQ� �RXQJ� DGXOWV�� 7KH� VHYHULW��RI� WKH�GLVHDVH� LV�PRUH� LQ� ,QGLDQ�SDWLHQWV� DW� WLPH�RI� SUHVHQWDWLRQ��PRUHRYHU� WKHLU�
UHVSRQVH�WR�WUHDWPHQW�LV�SRRU��,Q�WKH�SUHVHQW�VWXG��PROHFXODU�PDUNHUV�ZKLFK�PD��DIIHFW�WKH�ELRORJ��RI�0'6�SDWLHQWV�
ZHUH�VWXGLHG�&RQYHQWLRQDO�F�WRJHQHWLFV��PROHFXODU�PXWDWLRQV�RI�5$6�DQG�)/7��JHQHV��K7(57�JHQH�H[SUHVVLRQ��
WHORPHUDVH�DFWLYLW���7$��DQG�SURPRWHU�PHWK�ODWLRQ�VWDWXV�RI�IRXU�WXPRU�VXSSUHVVRU�JHQHV��76*V���S��,1.�E��62&6����
FDOFLWRQLQ�DQG�)+,7��ZHUH�DQDO�]HG�LQ�D�VHULHV�RI�����0'6�SDWLHQWV�DQG�FRUUHODWHG�ZLWK�GLVHDVH�VHYHULW���SURJUHVVLRQ�
DQG�VXUYLYDO��,W�ZDV�IRXQG�WKDW�WKH�SUHYDOHQFH�RI�0'6�ZDV�KLJKHU�LQ�SDWLHQWV�ZLWK�DJH�����HDUV�DV�FRPSDUHG�WR�
the�patients�with�age�≥�60�years�(75%�vs.�25%).�Normal�cytogenetics�was�present�in�26/51�(51%)�patients�and�25/51�
������SDWLHQWV�KDG�FKURPRVRPDO�DEQRUPDOLWLHV��7KH�IUHTXHQF��RI�1�5$6�PXWDWLRQ�ZDV����DQG�.�5$6�PXWDWLRQ�ZDV�
����)/7��,7'�DQG�)/7��7.'�PXWDWLRQV�ZHUH�DEVHQW��7$�ZDV�LQFUHDVHG�LQ��������������FDVHV��K7(57�H[SUHVVLRQ�
ZDV�SUHVHQW�LQ��������������FDVHV�����SDWLHQWV�������KDG�S��,1.�E�JHQH�PHWK�ODWLRQ��S��,1.�E��62&6����)+,7�DQG�
FDOFLWRQLQ�JHQH�PHWK�ODWLRQ�ZDV�REVHUYHG�LQ������������������������������DQG����������SDWLHQWV�UHVSHFWLYHO���$IWHU�
PXOWLYDULDWH�DQDO�VLV��RQO��S��,1.�E�JHQH�PHWK�ODWLRQ�ZDV� IRXQG�DV�DQ� LQGHSHQGHQW�SUHGLFWRU�IRU�SURJUHVVLRQ�RI�
GLVHDVH�LQ�0'6�SDWLHQWV��,Q�FRQFOXVLRQ��S��,1.�E�JHQH�PHWK�ODWLRQ�PD��SOD��SLYRWDO�UROH�LQ�WKH�GLDJQRVLV�DQG�GLVHDVH�
SURJUHVVLRQ�LQ��RXQJHU�,QGLDQ�0'6�SDWLHQWV�

.H��RUGV��0�HORG�VSODVWLF�6�QGURPHV��S��,1.�E��62&6���&DOFLWRQLQ��)+,7��K7(57�

Author’s� Af�liation:� ���5HVHDUFK� 6FLHQWLVW�� �3URIHVVRU�� �3URIHVVRU� DQG�+HDG�� 'HSDUWPHQW� RI�+HPDWRORJ���$OO� ,QGLD� ,QVWLWXWH� RI�
0HGLFDO�6FLHQFHV��1HZ�'HOKL���������,QGLD�

&RUUHVSRQGLQJ��XWKRU��5HNKD�&KDXEH���5HVHDUFK�6FLHQWLVW��'HSDUWPHQW�RI�+HPDWRORJ���$OO�,QGLD�,QVWLWXWH�RI�0HGLFDO�6FLHQFHV��
1HZ�'HOKL���������,QGLD�

(�PDLO��GUUHNKDFJXSWD�JPDLO�FRP

�R��WR�FLWH�WKLV�DUWLFOH�

5HNKD�&KDXEH���6XGKD�6D]DZDO��6XQLWD�&KKLNDUD��HW�DO�����5ROH�RI�0ROHFXODU�0XWDWLRQV��7HORPHUDVH�DQG�3URPRWHU�0HWK�ODWLRQ�
6WDWXV�RI�WKH�76*V��S��,1.�E��62&6����&DOFLWRQLQ�DQG�)+,7��LQ�'LVHDVH�6HYHULW���3URJUHVVLRQ�DQG�6XUYLYDO�LQ�D�6HULHV�RI�����0'6�
3DWLHQWV��$�6WXG��IURP�,QGLD��,QGLDQ�-�*HQHW�0RO�5HV�����������������

,QWURGXFWLRQ

0�HORG�VSODVWLF� V�QGURPHV� �0'6�� DUH� D� JURXS�

RI� FORQDO� KHPDWRORJLF� GLVRUGHUV� FKDUDFWHUL]HG�

by� inef�cient� hematopoiesis,� hypercellular� bone�

PDUURZ�� G�VSODVLD� RI� KHPDWRSRLHWLF� FHOOV� DQG�

F�WRSHQLDV��,Q�WKH�:HVWHUQ�DQG�(XURSHDQ�FRXQWULHV��

PRVW�SDWLHQWV�DUH�GLDJQRVHG�LQ�WKHLU�ODWH���V�WR�HDUO��

��V��%XW�WKLV�GLVHDVH�LV�EHLQJ�LQFUHDVLQJO��UHSRUWHG�

LQ��RXQJ�DGXOWV�LQ�,QGLD�DQG�RWKHU�$VLDQ�FRXQWULHV�

�6LOYLD� HW� DO�� ������� $V� UHSRUWV� RQ� WKHVH� �RXQJHU�

0'6�SDWLHQWV�DUH�YHU��OLPLWHG�KHQFH��ERWK�FOLQLFDO�

DQG�PROHFXODU�GDWD�UHOHYDQW�IRU�WKH�SURJQRVWLFDWLRQ�

LV�ODFNLQJ�

3UHVHQWO��YHU��IHZ�VWXGLHV�RQ�WKH�SDWKRSK�VLRORJ��

DQG�PROHFXODU�ELRORJ��RI�0'6�KDYH�EHHQ�UHSRUWHG�

IURP� WKH� $VLDQ� FRXQWULHV� DQG� WKH� UHVXOWV� DUH�

FRQWUDGLFWRU���0DWVXGD�HW�DO��������/HH�HW�DO��������
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&KHQ� HW� DO�� �������$OVR�� LW� KDV� EHHQ�REVHUYHG� WKDW�
WKHUH�LV�LQFUHDVHG�VHYHULW��RI�0'6�LQ�,QGLDQ�SDWLHQWV�
DW� WLPH� RI� SUHVHQWDWLRQ� DQG� WUHDWPHQW� UHVSRQVH�
LQ� WKHVH�SDWLHQWV� LV�SRRUHU� WKDQ�UHSRUWHG� IURP�WKH�
:HVW�DQG�(XURSH��&KDXEH��HW�DO���������0RUHRYHU�
VWXGLHV� RQ� F�WRJHQHWLFV�� PROHFXODU� JHQHWLFV� DQG�
HSLJHQHWLFV� �JHQH� PHWK�ODWLRQ�� IURP� ,QGLD� KDYH�
HLWKHU� QRW� EHHQ� UHSRUWHG� RU� DUH� FRQWUDGLFWRU��
�0DQVRRU�HW�DO��������.RUJDRQNDU�HW�DO��������.DQQDQ�
HW�DO���������0ROHFXODU�DEQRUPDOLWLHV�LQ��RXQJ�0'6�
SDWLHQWV� DQG� WKHLU� LPSDFWRQ� FOLQLFDO� IHDWXUHV� DQG�
VXUYLYDOPD�� SURYLGH� EHWWHU� WKH� XQGHUVWDQGLQJ� RI�
GLVHDVH�SDWKRORJ��

0DWHULDOV�DQG�0HWKRGV

$�WRWDO�RI�����0'6�SDWLHQWV�SUHVHQWLQJ�FRQVHFXWLYHO��
DW� WKH� 'HSDUWPHQW� RI� +HPDWRORJ��� $OO� ,QGLD�
,QVWLWXWH� RI�0HGLFDO� 6FLHQFHV� �$,,06��� 1HZ�'HOKL�
EHWZHHQ�-XO������� DQG� -XQH� ������ZHUH� WKH�VWXG��
VXEMHFWV��7KH�VHOHFWLRQ�RI�SDWLHQWV�ZDV�EDVHG�RQ�WKH�
DYDLODELOLW��RI�WKH�VDPSOH��(WKLFDO�DSSURYDO�IRU�WKH�
VWXG��ZDV�REWDLQHG�IURP�WKH�(WKLFV�&RPPLWWHH�RI�
WKH� $,,06�� 1HZ� 'HOKL��0RUSKRORJLF� VXEW�SHV� RI�
MDS�were�classi�ed�according�to�the�WHO�criteria�
����� �9DUGLPDQ� -:�HW�DO�� �������7KH� ,366�VFRULQJ�
system� was� applied� for� the� risk� strati�cation� of�
the�patients.�Also� the�patients�were�strati�ed� into�
JRRG�� LQWHUPHGLDWH� DQG� SRRU� JURXSV� DFFRUGLQJ�
WKH� F�WRJHQHWLF� DEQRUPDOLWLHV� DV� GHVFULEHG� LQ�
,366��&KURPRVRPH�DQDO�VLV�ZDV�FDUULHG�RXW�DV�ZH�
GHVFULEHG� LQ� RXU� SUHYLRXV� VWXG�� �&KDXEH�� HW� DO��
������

0RQRQXFOHDU� FHOOV� ZHUH� LVRODWHG� E�� GHQVLW��
JUDGLHQW� FHQWULIXJDWLRQ� RQ� )LFROO�+�SDTXH��
'1$ZDV� LVRODWHG� E�� SURWHLQDVH� .�� SKHQRO�
FKORURIRUP� �� LVRDP�O� DOFRKRO� PHWKRG�� 51$�
ZDV� H[WUDFWHG� IURP� WKH� FRPPHUFLDOO�� DYDLODEOH�
NLW� 4LDJHQ�� *HUPDQ��� 1�5$6� DQG� .�5$6� JHQH�
PXWDWLRQV��FRGRQ�����ZHUH�DQDO�VHG�E��3&5�5)/3�
�&RQVWDQWLQLGRX�HW�DO�������=KRX�HW�DO���������)/7��
JHQH�PXWDWLRQV� �,7'�DQG�7.'��ZHUH�DQDO�VHG�E��
57�3&5�1RJXHUD� HW� DO�� ������ <DPDPRWR� ������
6HPL�TXDQWLWDWLYH�DQDO�VLV�RI�H[SUHVVLRQ�RI�K7(57��
FRPSRQHQW�RI�WHORPHUDVH�ZDV�DVVHVVHG�E��57�3&5�
�*LO�HW�DO���������3&5�(/,6$�75$3�DVVD��ZDV�XVHG�
for� the�detection� and�quanti�cation�of� telomerase�
DFWLYLW���0HWK�ODWLRQ�VWDWXV�RI�WKH�SURPRWHU�UHJLRQV�
RI�WKH�S����62&6����&DOFLWRQLQ��DQG�IUDJLOH�KLVWLGLQH�
WULDG� �)+,7�� JHQH� ZDV� DVVHVVHGE�� PHWK�ODWLRQ�
speci�c� PCR.� Bisulphate-modi�ed� DNA� was�
ampli�ed� by� PCR�using� primer� sets� as� described�
SUHYLRXVO�� �+HUPDQHW� DO�� ������ /LQ� HW� DO�� ������
)XNXVKLPD�HW�DO��������2W�DYLD�HW�DO��������

3DWLHQW�V� EDVHOLQH� SDUDPHWHUV� OLNH� KHPRJUDP��
7/&��SODWHOHW��WUDQVIXVLRQ�UHTXLUHPHQWV��8�PRQWKV��
ZHUH�UHFRUGHG�DW�WKH�WLPH�RI�LQLWLDO�GLDJQRVLV��7KH�
FULWHULD�IRU�DQHPLD��DQG�WKURPERF�WRSHQLD�ZHUH�+E�
���� J�G/� DQG� SODWHOHWV� ���������/�� UHVSHFWLYHO���
$OO� VWDWLVWLFDO� DQDO�VLV� ZDV� SHUIRUPHG� E�� XVLQJ�
67$7$� ��� �7H[DV�� 86$��� 7KH� YDOXHV� IRU� ,366�
YDULDEOHV�ZHUH�EDVHG�RQ�GDWD�REWDLQHG�DW�WKH�WLPH�
RI�LQLWLDO�GLDJQRVLV��6XUYLYDO�FXUYHV�ZHUH�HVWLPDWHG�
DFFRUGLQJ� WR� WKH� PHWKRG� RI� .DSODQ� DQG� 0HLHU�
DQG� VWDWLVWLFDO� GLIIHUHQFHV� EHWZHHQ� FXUYHV� ZHUH�
DVVHVVHG�E��WKH�ORJ�UDQN�WHVW��,Q�FDVH�RI�FDWHJRULFDO�
SDUDPHWHUV�FKL�VTXDUH�� )LVKHU�H[DFW� WHVW�ZDV�XVHG�
WR�FRPSDUH�WKH�JURXSV��)RU�PXOWLYDULDWH�DQDO�VLV��D�
&R[�SURSRUWLRQDO�KD]DUGV�PRGHO�ZDV� FRQVWUXFWHG�
IRU�VXUYLYDO�DQG� WLPH� WR�$0/�WUDQVIRUPDWLRQ�DQG�
DGMXVWHG�IRU�SRWHQWLDO�FRQIRXQGLQJ�FRYDULDWHV��

5HVXOWV

2XW�RI�����0'6�SDWLHQWV�����������ZHUH�PDOH�DQG�
���������ZHUH�IHPDOH��0��)��������ZLWK�PHGLDQ�DJH�
��� �HDUV� �UDQJH� ��� �� ��� �HDUV��� 7KH� IUHTXHQF�� RI�
GLIIHUHQW� PRUSKRORJLFDO� VXEW�SHV� �:+2� ������ LQ�
WKLV�VWXG��ZDV�DV� IROORZV�� UHIUDFWRU��DQHPLD�ZLWK�
XQLOLQHDJH� G�VSODVLD� �5&8'�� ������� UHIUDFWRU��
DQHPLD� ZLWK� H[FHVVLYH� EODVWV��� �5$(%���� �������
UHIUDFWRU��DQHPLD�ZLWK�H[FHVVLYH�EODVWV� ��� �5$(%�
��� ������� UHIUDFWRU�� F�WRSHQLD� ZLWK� PXOWLOLQHDJH�
G�VSODVLD� �5&0'�� ������� UHIUDFWRU�� DQHPLD� ZLWK�
ULQJHG� VLGHUREODVWV� �5$56�� ������ GHO� ��T�� ������
UHIUDFWRU��DQHPLD�ZLWK�H[FHVVLYH�EODVWV�����ULQJHG�
VLGHUREODVWV��5$(%��56��������UHIUDFWRU�F�WRSHQLD�
ZLWK� PXOWLOLQHDJH� G�VSODVLD� �ULQJHG� VLGHUREODVWV�
(RCMD-RS)� (1%)� and�MDS� unclassi�ed� (MDS-U)�
�����

7KH� GLIIHUHQW� KHPDWRORJLFDO� SDUDPHWHUV� ZHUH�
DV� IROORZV�0HGLDQ� KHPRJORELQ� �+E��ZDV� ���� J�/�
�UDQJH� RI� ��������� J�/��� PHGLDQ� WRWDO� OHXNRF�WH�
FRXQW��7/&��ZDV�����������/��UDQJH����������������/��
DQG�PHGLDQ�SODWHOHW�FRXQW�ZDV�����������/��UDQJH�
��������������/���%RQH�PDUURZ�ZDV�QRUPRFHOOXODU�
LQ� ��� SDWLHQWV�� K�SHUFHOOXODU� LQ� ��� SDWLHQWV� DQGLQ�
K�SRFHOOXODU�LQ����SDWLHQWV�

��� ������SDWLHQWV�SURJUHVVHG�GXULQJ� WKH� IROORZ�
XS�� �� SDWLHQWV� SURJUHVVHG� IURP� 5$� WR� $0/�� ���
SDWLHQWV� IURP� 5$(%�� WR� $0/�� �� SDWLHQWV� ZLWK�
5$(%��� WR� $0/�� �� SDWLHQW�ZLWK� 5$(%��� WR� $//��
�� SDWLHQWV�ZLWK� 5$� WR� 5&0'� DQG� �� SDWLHQW�ZLWK�
5$(%�� WR� 0)�� 7KH� PHGLDQ� WLPH� RI� SURJUHVVLRQ�
ZDV� ��� PRQWKV� �UDQJH� ����� PRQWKV��� ��� SDWLHQWV�
GLHG�GXULQJ� WKH� IROORZ�XS��7KH�PHGLDQ� IROORZ�XS�
WLPH�RI�DOO�WKH�SDWLHQWV�ZDV����PRQWKV��UDQJH�������
PRQWKV��

5HNKD�&KDXEH���6XGKD�6D]DZDO��6XQLWD�&KKLNDUD��HW�DO�����5ROH�RI�0ROHFXODU�0XWDWLRQV��7HORPHUDVH�DQG�
3URPRWHU�0HWK�ODWLRQ�6WDWXV�RI�WKH�76*V��S��,1.�E��62&6����&DOFLWRQLQ�DQG�)+,7��LQ�'LVHDVH�6HYHULW���

3URJUHVVLRQ�DQG�6XUYLYDO�LQ�D�6HULHV�RI�����0'6�3DWLHQWV��$�6WXG��IURP�,QGLD�
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��5HNKD�&KDXEH���6XGKD�6D]DZDO��6XQLWD�&KKLNDUD��HW�DO�����5ROH�RI�0ROHFXODU�0XWDWLRQV��7HORPHUDVH�DQG�
3URPRWHU�0HWK�ODWLRQ�6WDWXV�RI�WKH�76*V��S��,1.�E��62&6����&DOFLWRQLQ�DQG�)+,7��LQ�'LVHDVH�6HYHULW���

3URJUHVVLRQ�DQG�6XUYLYDO�LQ�D�6HULHV�RI�����0'6�3DWLHQWV��$�6WXG��IURP�,QGLD�

7DEOH����'LVWULEXWLRQ�RI�PXWDWLRQV�LQ�GLIIHUHQW�VXEW�SHV�RI�0'6�

0ROHFXODU�
DEQRUPDOLW�

5&8�
�Q ���

5�56
�Q ��

5&0�
�Q ���

GHO���T�
�Q ��

5�(%��
�Q ���

5�(%��
�Q ���

0�6�8
�Q ��

7RWDO�
0�6
�Q ����

0�6�
SURJUHVVHG
�Q ���

�YHUDJH�
GXUDWLRQ�RI�
SURJUHVVLRQ
�PRQWKV�

�Q �����
�� � � � � �� � �� �� ����

������ ��� ������ ��� ������ ������ ��� ���� ������

1�5$6����
� � � � � � � � � �

��� ��� ��� ��� ��� ������ ��� ��� ����

.�5$6����
� � � � � � � � � ��

������ ��� ��� ��� ��� ������ ��� ��� ����

)/7��/0����
� � � � � � � � � �

��� ��� ��� ��� ��� ��� ��� ��� ���

)/7��7.'����
� � � � � � � � � �

��� ��� ��� ��� ��� ��� ��� ��� ���

K7(57�
H[SUHVVLRQ����

�� � � � � � � �� � ��

������ ��� ������ ��� ������ ������ ��� ���� ����

7HORPHUDVH�
DFWLYLW�

� � � � � � � �� � ��

������ ��� ������ ��� ������ ���� ��� ���� ����

7DEOH����S��LQN�E�0HWK�ODWLRQ�DQG�LWV�FRUUHODWLRQ�ZLWK�KHPDWRORJLFDO�SDUDPHWHUV�

&KDUDFWHULVWLFV 0HWK�ODWHG�S��,1.�E��Q ������� 8QPHWK�ODWHG�S���,1.�E��Q ������� S�YDOXH

$JH���HDUV���5DQJH� ���������� ����������� ����

≥�60� ������� ������� �����

���� ������� �������

+HPRJORELQ��J�GO���5DQJH� ������������ �������������� ���

≥�10 ������� ������� �����

���� ������ �������

:%&������/���5DQJH�� ���������� �������������� ���

3ODWHOHW������/���5DQJH� ������������ ���������������� ����

≥�100 ������� ������� �����

���� ������� �������

5&8'����� ������� ��������� ����

5$56���� �������� ������� ����

5&0'����� ������ ������� ����

GHO��T���� ������� ������� ����

�0'6�8���� � �������� �

5$(%������� ������ �������� �

5$(%������� ������� ������� ����

.DU�RW�SH��Q ��� �� �� ����

*RRG��Q� ������� �������

3RRU��,QWHUPHGLDWH��Q� ������� �������

,366�VFRUH��Q ��� �� �� �����

/RZ��Q� ������� �������

,QWHUPHGLDWH��Q� ������� �������

+LJK��Q�� ������� �������
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7DEOH����&DOFLWRQLQ�JHQH�PHWK�ODWLRQ�DQG�LWV�FRUUHODWLRQ�ZLWK�KHPDWRORJLFDO�SDUDPHWHUV�

&KDUDFWHULVWLFV 0HWK�ODWHG�FDOFLWRQLQ�JHQH��Q ������� 8QPHWK�ODWHG�FDOFLWRQLQ�JHQH��Q ������� S�YDOXH

$JH���HDUV���5DQJH� ��������� ������������ ���

≥�60� ������ ������

����� ������ ������ �����

+HPRJORELQ�J�GO���5DQJH� �������������� �������������� ����

≥�10� ������� ������

����� ������� ������� ����

:%&������/���5DQJH� ������������ �������������� ���

3ODWHOHW������/���5DQJH� �������������� �������������� ���
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)LJ������$��S���JHQH�PHWK�ODWLRQ�%��&RPSDULVRQ�RI�3)6�DQG�26�
RI�SDWLHQWV�ZLWK�PHWK�ODWHG�DQG�XQPHWK�ODWHG�S��

5HNKD�&KDXEH���6XGKD�6D]DZDO��6XQLWD�&KKLNDUD��HW�DO�����5ROH�RI�0ROHFXODU�0XWDWLRQV��7HORPHUDVH�DQG�
3URPRWHU�0HWK�ODWLRQ�6WDWXV�RI�WKH�76*V��S��,1.�E��62&6����&DOFLWRQLQ�DQG�)+,7��LQ�'LVHDVH�6HYHULW���

3URJUHVVLRQ�DQG�6XUYLYDO�LQ�D�6HULHV�RI�����0'6�3DWLHQWV��$�6WXG��IURP�,QGLD�
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7DEOH����)+,7�PHWK�ODWLRQ�DQG�LWV�FRUUHODWLRQ�ZLWK�KHPDWRORJLFDO�SDUDPHWHUV�

&KDUDFWHULVWLFV 0HWK�ODWHG�)�,7�JHQH��Q ������� 8QPHWK�ODWHG�)�,7�JHQH��Q ������� S�YDOXH

0HDQ�$JH���HDUV���5DQJH� ��������� ���������� ���

≥�60� ������� �������

���� ������� ������� �����

+HPRJORELQ�J�GO���5DQJH� ������������ �������������� ���

≥�10� ������ �������
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:%&������/���5DQJH� �������������� ������������� ����

3ODWHOHW������/���5DQJH� ������������ ������������� ���

≥�100 ������� �������
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)LJ������$��&RPSDULVRQ�RI�WHORPHUDVH�DFWLYLW��DQG�K7(57�([SUHVVLRQ��%��%R[�DQG�ZKLVNHUV�SORW�VKRZLQJ�WKH�FRPSDULVRQ�RI�WHORPHUDVH��������
DFWLYLW��DQG�K7(57�H[SUHVVLRQXQPHWK�ODWHG�S����

5HNKD�&KDXEH���6XGKD�6D]DZDO��6XQLWD�&KKLNDUD��HW�DO�����5ROH�RI�0ROHFXODU�0XWDWLRQV��7HORPHUDVH�DQG�
3URPRWHU�0HWK�ODWLRQ�6WDWXV�RI�WKH�76*V��S��,1.�E��62&6����&DOFLWRQLQ�DQG�)+,7��LQ�'LVHDVH�6HYHULW���

3URJUHVVLRQ�DQG�6XUYLYDO�LQ�D�6HULHV�RI�����0'6�3DWLHQWV��$�6WXG��IURP�,QGLD�
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)LJ������$��0HWK�ODWLRQ�VSHFLILF�3&5�IRU�)+,7�JHQH��%��DQG��&��
3)6�DQG�26�RI�SDWLHQWV�ZLWK�PHWK�ODWHG�DQG�XQPHWK�ODWHG�)+,7�
JHQH�

2I� WKH� ����SDWLHQWV�� NDU�RW�SLQJ�ZDV�VXFFHVVIXOO��
FDUULHG�RXW�LQ����SDWLHQWV�����������SDWLHQWV�KDG�QRUPDO�
NDU�RW�SH�� ZKLOH� ��� ������ SDWLHQWV� KDG� DEQRUPDO�
NDU�RW�SH��5HVXOWV�ZKLFK� LQFOXGHG�WKH�GHWDLOV�RI� WKH�
cytogenetic� �ndings� were� already� published� in� our�

SUHYLRXV�SDSHU��&KDXEH��HW�DO��������

7KH�UHVXOWV�RI�WKH�PROHFXODU�DEQRUPDOLWLHV�RI�WKH�
���� SDWLHQWV� ZLWKLQ� WKH� GLIIHUHQW� VXEJURXSV� KDYH�
EHHQ�VKRZQ�LQ�7DEOH����5$6�PXWDWLRQV��FRGRQ�����
ZHUH� GHWHFWHG� LQ� ������� SDWLHQWV� ������ RI� ZKLFK�
1�5$6� PXWDWLRQ� ZDV� GHWHFWHG� LQ� �� SDWLHQWV�� ��
SDWLHQWV� LQ�5$(%���DQG���ZDV� LQ�5$(%���JURXS���
RXW�WKHVH���SDWLHQWV�SURJUHVVHG�WR�DFXWH�OHXNHPLD�.�
5$6�PXWDWLRQ�ZDV�GHWHFWHG� LQ������5$6�SRVLWLYH�
SDWLHQWV�� �� SDWLHQWV� SURJUHVVHG� WR� DFXWH� OHXNHPLD�
��ZHUH� LQ� 5$(%���� �� SDWLHQW�ZLWK� 5$(%��� JURXS�
�7DEOH����

0 8 0 8 0
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)/7��,7'�DQG�)/7��7.'�PXWDWLRQV�ZHUH�DEVHQW�
in�all�the�100�MDS�patients�(�gure�1).The�TA�was�
UDQJLQJ�IURP���WR������XQLWV��PHDQ�����“�����8���7$�

ZDV�KLJK�LQ��������FDVHV�����������RXW�RI�WKHVH����
FDVHV�������FR�H[SUHVVHG�K7(57��7KH�UHPDLQLQJ����
SDWLHQWV� KDG� ORZ�7$� DQG� K7(57� H[SUHVVLRQ� ZDV�
SUHVHQW�LQ�RQO����FDVHV��7KLV�VWURQJO��VXJJHVWV�WKH�
DVVRFLDWLRQ�RI�LQFUHDVHG7$�ZLWK�K7(57�H[SUHVVLRQ�
LQ�0'6�SDWLHQWV��S��������)LJXUH���$�DQG���%��

������� ������ SDWLHQWV� VKRZHG�PHWK�ODWHG� S���
,1.�E�)LJXUH���$���2Q�FRPSDULQJ�WKH�PHWK�ODWLRQ�
VWDWXV� ZLWK� WKH� KHPDWRORJLFDO� SDUDPHWHUV�� LW� ZDV�
REVHUYHG� WKDW� WKH� SDWLHQWV� ZLWK� S��,1.�E� JHQH�
methylation�had�signi�cantly�lower�platelet�counts�

�S�������� 7KH� IUHTXHQF�� RI� PHWK�ODWHG� DOOHOH� LQ�
GLIIHUHQW� :+2� VXEW�SHV�� FOLQLFR�KHPDWRORJLFDO�
SDUDPHWHUV� DQG� SURJQRVWLFDWLRQ� EDVHG� RQ� ,366�
VFRULQJ�LV�DV�LQ��7DEOH�����

5HNKD�&KDXEH���6XGKD�6D]DZDO��6XQLWD�&KKLNDUD��HW�DO�����5ROH�RI�0ROHFXODU�0XWDWLRQV��7HORPHUDVH�DQG�
3URPRWHU�0HWK�ODWLRQ�6WDWXV�RI�WKH�76*V��S��,1.�E��62&6����&DOFLWRQLQ�DQG�)+,7��LQ�'LVHDVH�6HYHULW���

3URJUHVVLRQ�DQG�6XUYLYDO�LQ�D�6HULHV�RI�����0'6�3DWLHQWV��$�6WXG��IURP�,QGLD�
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7KH� GLVHDVH� SURJUHVVLRQ� ZDV� REVHUYHG� LQ� ���
�������������������SDWLHQWV�ZLWK�PHWK�ODWHG�S��,1.�E�
DQG� XQPHWK�ODWHG� S��,1.�E� JHQH� UHVSHFWLYHO��
(p<0.02).A� signi�cant� difference� was� observed�
EHWZHHQ�3)6�RI�SDWLHQWV�LQ�PHWK�ODWHG�S��,1.�E�DQG�
XQPHWK�ODWHG�S��,1.�E�JHQH��S ��������)LJXUH���%���
7KH� PHGLDQ� RYHUDOO� VXUYLYDO� �26�� ��� �HDUV�� ZDV�
signi�cantly� shorter� in� patients� with� methylated�
S��,1.�E� JHQH� DV� FRPSDUHG� WR� WKH� SDWLHQWV� ZLWK�
XQPHWK�ODWHG� S��,1.�E� JHQH� ���� PRQWKV� YV�� ���
PRQWKV��S �������)LJXUH���&���

�������������FDVHVVKRZHG�62&6���PHWK�ODWLRQ�
1R� GLIIHUHQFH� ZDV� QRWHG� LQ� WKH� KHPDWRORJLFDO�
SDUDPHWHUV�LQ�WKH�SDWLHQWV�ZLWK�PHWK�ODWHG�62&6���
DQG�WKH�SDWLHQWV�ZLWK�XQPHWK�ODWHG�62&6����5HVXOWV�
ZKLFK� LQFOXGHG� IUHTXHQF�� RI�PHWK�ODWHG� DOOHOH� LQ�
GLIIHUHQW� :+2� VXEW�SHV�� FOLQLFR�KHPDWRORJLFDO�
pro�le�and�prognostication�based�on�IPSS�scoring�
ZHUH� DOUHDG�� SXEOLVKHG� LQ� RXU� SUHYLRXV� SDSHU�
�&KDXEH��HW�DO��������

������� ������ FDVHVVKRZHG� FDOFLWRQLQ�
PHWK�ODWLRQ��)LJXUH���$���7KHUH�ZDV�QR�GLIIHUHQFH�
LQ� WKH� KHPDWRORJLFDO� SDUDPHWHUV� LQ� WKH� SDWLHQWV�
ZLWK� PHWK�ODWHG� FDOFLWRQLQ� DQG� WKH� SDWLHQWV�
ZLWK� XQPHWK�ODWHG� FDOFLWRQLQ�� 7KH� IUHTXHQF�� RI�
PHWK�ODWHG� DOOHOH� LQ� GLIIHUHQW� :+2� VXEW�SHV��
clinico-hematological� pro�le� and� prognostication�
EDVHG�RQ�,366�VFRULQJ�LV�DV�LQ�7DEOH����

There�was� a� no� signi�cant� difference� observed�
EHWZHHQ�WKH�3)6�RI�SDWLHQWV�LQ�PHWK�ODWHG�FDOFLWRQLQ�
JURXS� DQG� XQPHWK�ODWHG� FDOFLWRQLQ� JURXS� �S�  �
������ �)LJXUH� ��%��� 7KH� PHGLDQ� 26� ��� �HDUV�� ZDV�
signi�cantly� shorter� in� patients� with� methylated�
FDOFLWRQLQJHQH� ZKHQ� FRPSDUHG� WR� WKH� SDWLHQWV�
ZLWK�XQPHWK�ODWHG�FDOFLWRQLQJHQH�����PRQWKV�YV����
PRQWKV��QRW�UHDFKHG��S ��������)LJXUH���&��

������� ������ FDVHV� VKRZHG� )+,7� JHQH�
PHWK�ODWLRQ�)LJXUH���$���1R�GLIIHUHQFH�ZDV�IRXQG�
LQ�KHPDWRORJLFDO�SDUDPHWHUV�EHWZHHQ�WKH�SDWLHQWV�
ZLWK�PHWK�ODWHG�DQG�WKH�SDWLHQWV�ZLWK�XQPHWK�ODWHG�
)+,7� JHQH�7KH� IUHTXHQF�� RI�PHWK�ODWHG� DOOHOH� LQ�
GLIIHUHQW� :+2� VXEW�SHV�� FOLQLFR�KHPDWRORJLFDO�
pro�le�and�prognostication�based�on�IPSS�scoring�
LV�DV�LQ�7DEOH����

A� signi�cant� difference�was� observed� between�
WKH� 3)6� RI� SDWLHQWV� LQ� PHWK�ODWHG� )+,7� JURXS�
DQG� XQPHWK�ODWHG� )+,7� JURXS� �S ������� �)LJXUH�
5-B).� The� median� OS� (4� years)� was� signi�cantly�
VKRUWHU� LQ� SDWLHQWV� ZLWK� PHWK�ODWHG� )+,7JHQH�
ZKHQ�FRPSDUHG�WR�WKH�SDWLHQWV�ZLWK�XQPHWK�ODWHG�
)+,7JHQH� ���� PRQWKV� YV�� ��� PRQWKV�� S �������
�)LJXUH���&��

0�OW��D��DWH���DO�V�V�IR����R��RVW�F�)DFWR�V�

��VHDVH���R��HVV�R�

8QLYDULDWH�DQDO�VLV� IRU� WKH�PROHFXODU� IDFWRUV�VXFK�
DV� JHQH� PHWK�ODWLRQ� RI� 3��,1.�E�� 62&6���� )+,7��
&DOFLWRQLQ�� WHORPHUDVH� DFWLYLW��� K7(57� H[SUHVVLRQ�
DQG� 5$6� JHQH� PXWDWLRQV� ZDV� SHUIRUPHG� IRU� WKH�
SUHGLFWLRQ�RI�SURJUHVVLRQ��2XW�RI�WKHVH�IDFWRUV��JHQH�
PHWK�ODWLRQ�RI�62&6����+5������������&,�������������
3� ��������� )+,7� �+5� ����� �� ���� &,�� ������������ 3�
��������� S��,1.�E�JHQH��+5������ �� ����&,�� �����������
3� �� �������PXWDWLRQV� RI�5$6�JHQH� �+5������ �� ����
&,������������3�������DQG�OHYHO�RI�WHORPHUDVH�DFWLYLW��
�+5� ����� ���� &,�� ���������� 3�  � ������ ZHUH� IRXQG�
signi�cant.

�$IWHU�DGMXVWLQJ�:+2�VXEW�SHV� LQ�PXOWLYDULDWH�
DQDO�VLV�ZKLFK�ZDV�WKH�RQO��LQGHSHQGHQW�SUHGLFWRUV�
IRU� WKH� SURJUHVVLRQ� RI� GLVHDVH� LQ� XQLYDULDWH�
DQDO�VLV�S��,1.�E�JHQH�PHWK�ODWLRQ�ZDV�IRXQG�DV�DQ�
LPSRUWDQW�SUHGLFWRU�IRU�SURJUHVVLRQ�RI�GLVHDVH��+5�
����������&,������������3 ��������

2�H�DOO�������DO

8QLYDULDWH�DQDO�VLV� IRU� WKH�PROHFXODU� IDFWRUV�VXFK�
DV� JHQH�PHWK�ODWLRQ� RI� 62&6���� )+,7�� FDOFLWRQLQ��
7$�� K7(57� H[SUHVVLRQ� DQG� 5$6� JHQH� PXWDWLRQV�
ZDV� SHUIRUPHG� IRU� WKH� SUHGLFWLRQ� RI� 26�� 2XW� RI�
WKHVH�IDFWRUV�RQO��PHWK�ODWLRQ�RI�62&6����+5�������
����&,�������������3���������)+,7��+5�����������&,��
����������� 3� ��������� FDOFLWRQLQ� �+5� ������ ���� &,��
1.33-6.72,�P�-0.008)�gene�and�TA�were�identi�ed�as�
IDFWRU�SUHGLFWLQJ�26�

�$IWHU�DGMXVWLQJ�DJH��:+2�ULVN�JURXSV��,366�ULVN�
JURXSV� DQG� GLVHDVH� SURJUHVVLRQ� LQ� PXOWLYDULDWH�
DQDO�VLV�ZKLFK�ZHUH�WKH�LQGHSHQGHQW�SUHGLFWRUV�IRU�
WKH� SURJUHVVLRQ� RI� GLVHDVH� LQ� XQLYDULDWH� DQDO�VLV��
QRQH� RI� WKH� PROHFXODU� IDFWRUV� ZDV� IRXQG� DV� D�
SUHGLFWRU�IRU�26�

�LVFXVVLRQ

0'6� DUH� D� KHWHURJHQHRXV� JURXS� RI� P�HORLG�
QHRSODVPV� WKDW� GHYHORS� SULPDULO�� LQ� HOGHUO��
SDWLHQWV�� 7KH�PHGLDQ� DJH� DW� GLDJQRVLV� LQ�PRVW� RI�
WKH�UHSRUWHG�FDVH�VHULHV�IURP�WKH�86$�DQG�(XURSH�
LV� ��� DQG� ����HDUV� �+DDVH� HW� DO�� ������*HUPLQJ� HW�
DO��������� ,Q�RXU�VWXG�� WKH�PHGLDQ�DJH�RI�SDWLHQWV�
at� diagnosis� was� 48� years� which� signi�es� the�
SUHYDOHQFH�RI�0'6�LQ��RXQJHU�SRSXODWLRQ�LQ�,QGLDQ�
VXEFRQWLQHQW��,W�KDV�EHHQ�UHSRUWHG�WKDW�WKH�SDWLHQWV�
IURP� &KLQD�� 6RXWKHDVW� $VLD�� 7XUNH�� DQG� &HQWUDO�

5HNKD�&KDXEH���6XGKD�6D]DZDO��6XQLWD�&KKLNDUD��HW�DO�����5ROH�RI�0ROHFXODU�0XWDWLRQV��7HORPHUDVH�DQG�
3URPRWHU�0HWK�ODWLRQ�6WDWXV�RI�WKH�76*V��S��,1.�E��62&6����&DOFLWRQLQ�DQG�)+,7��LQ�'LVHDVH�6HYHULW���

3URJUHVVLRQ�DQG�6XUYLYDO�LQ�D�6HULHV�RI�����0'6�3DWLHQWV��$�6WXG��IURP�,QGLD�
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0'6��7KHUHIRUH��ODUJH�VDPSOH�VL]H�PD��EH�QHHGHG�
for�con�rmation�of�this�observation.

7HORPHUDVH�LV�WKRXJKW�WR�SOD��LPSRUWDQW�UROH�LQ�
FHOO�LPPRUWDOL]DWLRQ�DQG�FDUFLQRJHQHVLV��7KH�PRVW�
ZLGHO��XVHG�VWUDWHJ��IRU�GHWHFWLQJ�7$�LV�WKH�75$3�
DVVD���%��WKLV�PHWKRG��7$�FDQ�EH�GHWHFWHG�LQ�DV�IHZ�
DV����LPPRUWDO�FDQFHU�FHOOV��:ULJKW�HW�DO���������,Q�
SUHVHQW� VWXG��� 7$�ZDV� LQFUHDVHG� LQ� ���� SDWLHQWV�
LQ�FRQWUDVW�WR�RWKHU�VWXGLHV�ZKR�KDYH�UHSRUWHG�WKH�
IUHTXHQF�� RI� LQFUHDVHG� WHORPHUDVH� DFWLYLW�� �����
�(QJHOKDUGW�HW�DO��������/L�HW�DO���������,Q�WKH�SUHVHQW�
VWXG��� WKH� IUHTXHQF��RI�K7(57�P51$�H[SUHVVLRQ�
LQ� 0'6� SDWLHQWV� LV� ����� VLPLODUO�� UHSRUWHG� E��
2KVKLPD�.�HW�DO���������2KVKLPD�HW�DO���������:H�
KDYH� VHOHFWHG� WKH� FDWDO�WLF� VXEXQLW� RI� WHORPHUDVH�
�K7(57P51$��EHFDXVH�LW�LV�EHOLHYHG�WR�EH�FULWLFDO�
LQ�SURGXFLQJ�DQG�UHJXODWLQJ�7$��

:H�KDYH�DOVR� IRXQG� WKDW� WKH� LQFUHDVHG�7$�ZDV�
KLJKO�� DVVRFLDWHG� ZLWK� K7(57� H[SUHVVLRQ� �S��
��������6LPLODU�VWXG��E��%ULDWRUH�HW�DO�DOVR�UHSRUWHG�
WKDW� KLJKHU� 7$� DQG� K7(57� H[SUHVVLRQ� LQ� 0'6�
SDWLHQWV��%ULDWRUH�HW�DO���������7KHUH�DUH�VRPH�VWXGLHV�
ZKLFK� UHSRUWHG� WKH� YDULDEOH� 7$� LQ�0'6� SDWLHQWV�
�(QJHOKDUGW�HW�DO��������2K�DVKLNL�HW�DO��������

7KH� S��,1.�E� JHQH� SOD�V� DQ� LPSRUWDQW� UROH� LQ�
WKH� QHJDWLYH� UHJXODWLRQ� RI� WKH� SUROLIHUDWLRQ� RI�
KHPDWRSRLHWLF� FHOOV� DQG� LQ� WKH� SUHYHQWLRQ� RI�
PDOLJQDQW�WUDQVIRUPDWLRQ��7KH�REVHUYHG�IUHTXHQF��
RI� ��,1.�E� JHQH� PHWK�ODWLRQ� LQ� WKLV� VWXG�� LV� ����
which�more�or�less�similar�to�the��ndings�of�others�
�5LJROLQ�HW�DO��������8FKLGD�HW�DO���������7KLV�LV�WKH�
�rst� study� from� India� reporting� the� methylation�
VWDWXV� RI� S��,1.�E� JHQH� E�� XVLQJ� KLJKO�� VHQVLWLYH�
methylation�speci�c�PCR�in�MDS�patients.�Solomon�
HW�DO��DOVR�UHSRUWHG�WKH�S��,1.�E�JHQHPHWK�ODWLRQ�LQ�
����RI�,QGLDQ�SDWLHQWV�EXW�XVHG�DQRWKHU�WHFKQLTXH�
L�H�� UHVWULFWLRQ� GLJHVWLRQ� IROORZHG� E�� VHPL�QHVWHG�
multiplex� PCR� (Kim� et� al.� 2010).� No� signi�cant�
DVVRFLDWLRQ� ZDV� IRXQG� EHWZHHQ� WKH� S��,1.�E� JHQH�
PHWK�ODWLRQ� DQG� DJH�� VH[�� EDVHOLQH� KHPRJORELQ�
DQG��:%&�FRXQWV��+RZHYHU�� LW�ZDV�REVHUYHG� WKDW�
SDWLHQWV�ZLWK�PHWK�ODWHG�S��,1.�E�JHQH�ZHUH�PRUH�
WKURPERF�WRSHQLF� DV� FRPSDUHG� WR� WKH� SDWLHQWV�
ZLWKRXW�S��,1.�E�PHWK�ODWLRQ��,Q�WKLV�VWXG��SDWLHQWV�
ZLWK� S��,1.�E� JHQH� PHWK�ODWLRQ� KDG� D� VKRUWHU�
SURJUHVVLRQ� IUHH� VXUYLYDO� WKDQ� WKRVH� ZLWKRXW��
3URJUHVVLRQ�ZDV�IRXQG�LQ�KDOI�RI�WKH�SDWLHQWV�������
ZLWK� S��,1.�E� JHQH� PHWK�ODWLRQ� ZKLFK� LQGLFDWHV�
WKH� UROH� RI� S��,1.�E� JHQH� K�SHUPHWK�ODWLRQ� DV� DQ�
LPSRUWDQW�HYHQW�LQ�WKH�SURJUHVVLRQ�RI�0'6�

,Q� WKLV� VWXG�� D� VXEVWDQWLDO� SRUWLRQ� RI� SDWLHQWV�
������ZLWK�0'6�KDG�62&6���JHQH�PHWK�ODWLRQ��,Q�
SUHVHQW� VWXG��� 62&6��� JHQHPHWK�ODWLRQ� RFFXUUHG�
PRUH� IUHTXHQWO�� LQ� KLJK�ULVN� VXEW�SHV� RI� 0'6��

$IULFD� DUH� DOVR� JHQHUDOO�� �RXQJHU� WKDQ� WKRVH�
IURP� :HVWHUQ� FRXQWULHV�� DQG� WKH� UHDVRQ� IRU� WKLV�
GLIIHUHQFH�LV�XQFOHDU��<RVKLGD�������'HPLUNDQ�������
0XNLLEL�������:DQJ��������3UHVHQWO���WKH�LPSDFW�RI�
UDFH�RQ� WKH�ELRORJ��RI�0'6� LV�SRRUO��XQGHUVWRRG�
�6LOYLD� HW� DO�� ������� :H� KDYH� DOUHDG�� UHSRUWHG� D�
FRPSDUDWLYH� VWXG�� LQ� �HDU� ������ GHSLFWLQJ� WKH�
GLIIHUHQFH� LQ� PROHFXODU� ELRORJ�� RI� ,QGLDQ� 0'6�
SDWLHQWV� IURP� WKH� :HVWHUQ� SDWLHQWV� �&KDXEH�� HW�
DO�� ������� +RZHYHU�� LW� LV� VSHFXODWHG� WKDW� �RXQJHU�
DJH� RI� ,QGLDQ� SDWLHQWV�PD�� EH� GXH� WR�GLIIHUHQWLDO�
DFWLRQ�RI�YDULRXV�HQYLURQPHQWDO�IDFWRUV�� LQFOXGLQJ�
DQ� LQFUHDVH� LQ� H[SRVXUH� WR� HWLRORJLFDO� UHOHYDQW�
ULVN� IDFWRUV� VXFK� DV� RUJDQLF� VROYHQWV�� SHVWLFLGHV��
UDGLDWLRQ�DQG� HQYLURQPHQWDO�SROOXWLRQ� �6ROp�HW� DO��
�������$OWKRXJK�UHSRUWV�DUH�DYDLODEOH�RQ�WKH�UDFLDO�
DQG�JHRJUDSKLF�GLIIHUHQFHV�LQ�WKH�PRUSKRORJ��DQG�
SURJQRVLV� RI�0'6�� YHU�� VSDUVH� GDWD� H[LVWV�ZKLFK�
FRPSDUHV�WKH�FOLQLFDO���KHPDWRORJLFDO�DQG�PROHFXODU�
FKDUDFWHULVWLFV�RI�:HVWHUQ�DQG�$VLDQ�SDWLHQWV�ZLWK�
0'6�

6HYHUDO� VWXGLHV� FRQGXFWHG� ZLWK� ODUJH� QXPEHU�
RI�0'6�SDWLHQWV�KDYH�VKRZQ�WKDW�WKH�LQFLGHQFH�RI�
PXWDWLRQ� DW� FRGRQ� ��� RI� WKH�1�5$6� JHQH� UDQJHG�
IURP����WR������&RQVWDQWLQLGRX�HW�DO���������ZKLFK�
LV� VLPLODU� WR� RXU� REVHUYDWLRQ� RI� WKH�SUHVHQW�VWXG��
LQ� ZKLFK� LW� ZDV� IRXQG� LQ� ���� RI� 0'6� SDWLHQWV�
,Q� FRQWUDVW� WR� IHZ� VWXGLHV� ZKLFK� UHSRUWHG� PRUH�
IUHTXHQF��RI�PXWDWHG�1�5$6�WKDQ�.�5$6�LQ�0'6�
SDWLHQWV�� /�RQ� HW� DO� UHSRUWHG� KLJKHU� IUHTXHQF�� RI�
.�5$6� WKDQ� 1�5$6� ������ YV�� ���� �%URZHWW� HW� DO��
������ <XQLV� HW� DO�� ������� ,Q� RXU� VWXG��� ZH� IRXQG�
.�5$6�PXWDWHG�PRUH�IUHTXHQW�WKDQ�1�5$6�����YV��
����ZKLFK�LV�OLQH�ZLWK�VWXG��E��/�RQ�HW�DO��/�RQVHW�
DO��������7KH�GLIIHUHQFH�LQ�WKH�UHSRUWHG�IUHTXHQFLHV�
PD��EH�EHFDXVH�RI� WKH�XVH�RI�GLIIHUHQW�WHFKQLTXHV�
KDYLQJ�GLIIHUHQW�VHQVLWLYLW��E��GLIIHUHQW�DXWKRUV��

,Q� WKH� SUHVHQW� VWXG�� ���� SDWLHQWV� ZLWK� 1�5$6�
PXWDWLRQV�DQG�����SDWLHQWV�ZLWK�.�5$6�SURJUHVVHG�
WR� DFXWH� OHXNHPLD�� 2I� WKH� WKHVH� �� SDWLHQWV� ZLWK�
1�5$6�PXWDWHG�� RQH�SDWLHQW� EHORQJHG� WR�5$(%���
DQG� RWKHU� EHORQJHG� WR�5$(%����2I� WKH� �� SDWLHQWV�
ZLWK�.�5$6�WKUHH�EHORQJHG� WR�5$(%���JURXS�DQG�
one�to�RAEB-1�group.�Our��ndings�suggest�a�RAS�
SRLQW�PXWDWLRQ�PD��EH�RQH�RI�WKH�IDFWRU�LQYROYHG�LQ�
WKH�SURJUHVVLRQ�RI�GLVHDVH�

,QWHUQDO� WDQGHP� GXSOLFDWLRQ� �,7'�� ZLWKLQ� -0�
7.���GRPDLQV� DV� D� VRPDWLF�PXWDWLRQ� RI� WKH�)/7��
JHQH�KDV�EHHQ�UHSRUWHG�LQ����������RI�DGXOW�SDWLHQWV�
ZLWK� DFXWH� P�HORLG� OHXNHPLD� �$0/�� DQG� ��� RI�
DGXOW�0'6��<RNRWD�HW�DO��������*HRUJLRX�HW�DO���������
,Q� WKH� SUHVHQW� VWXG��� QRQH� RI� SDWLHQWV� KDG� )/7��
JHQHWLF� DEHUUDWLRQV�� 7KLV�PD�� EH� GXH� WR� WKH� YHU��
ORZ�IUHTXHQF��RI�WKHVH�PXWDWLRQV�ZHUH�UHSRUWHG�LQ�

5HNKD�&KDXEH���6XGKD�6D]DZDO��6XQLWD�&KKLNDUD��HW�DO�����5ROH�RI�0ROHFXODU�0XWDWLRQV��7HORPHUDVH�DQG�
3URPRWHU�0HWK�ODWLRQ�6WDWXV�RI�WKH�76*V��S��,1.�E��62&6����&DOFLWRQLQ�DQG�)+,7��LQ�'LVHDVH�6HYHULW���

3URJUHVVLRQ�DQG�6XUYLYDO�LQ�D�6HULHV�RI�����0'6�3DWLHQWV��$�6WXG��IURP�,QGLD�
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$OVR�� WKH�GLVHDVH�SURJUHVVLRQ�ZDV�REVHUYHG�PRUH�
IUHTXHQW� LQ� WKHVH� SDWLHQWV� �S �������� +HQFH�� WKH�
SDWLHQWV� ZLWK� 62&6�� PHWK�ODWHG� JHQH� KDG� ERWK�
SRRU� 3)6� �S ������� DV�ZHOO� DV� 26� �S �������� 7KLV�
is�the��rst�time�from�India�we�have�demonstrated�
WKH� DVVRFLDWLRQV� RI� 62&6�� JHQH�PHWK�ODWLRQ�ZLWK�
FOLQLFDO�DQG�ELRORJLFDO�IHDWXUHV�RI�0'6�DQG�GLVHDVH�
SURJUHVVLRQ��&KDXEH��HW�DO��������

,Q� WKH� SUHVHQW� VWXG�� FDOFLWRQLQ� JHQH� ZDV�
PHWK�ODWHG�LQ������RI�SDWLHQWV�ZKLFK�LV�VOLJKWO��ORZHU�
WKDQ�WKH�UHSRUWHG�IUHTXHQF������������'KRGDSNDU�
0�HW�DO��IRXQG�FDOFLWRQLQ�JHQH�PHWK�ODWLRQ�LQ�����RI�
SDWLHQWV�DQG�LQ�QLQH�SDWLHQWV�ZLWK�0'6�DQG�QRUPDO�
F�WRJHQHWLFV� �'KRGDSNDU� HW� DO�� ������ 6RORPRQ�
HW� DO�� ������ EXW� WKH��GLGQ�W� IRXQG�DQ�� FRUUHODWLRQ�
EHWZHHQ�FDOFLWRQLQ�JHQH�PHWK�ODWLRQ�DQG� VXEW�SH�
RI�0'6��3UHVHQWO��� LWV� UROH� LQ�GLVHDVH� SURJUHVVLRQ�
LV�QRW�FOHDUO��XQGHUVWRRG��,Q� WKH�SUHVHQW�VWXG��QR�
VWDWLVWLFDO�FRUUHODWLRQ�ZDV�IRXQG�EHWZHHQ�FDOFLWRQLQ�
JHQH� PHWK�ODWLRQ� DQG� GLVHDVH� SURJUHVVLRQ��
However,�the�median�OS�(4�years)�was�signi�cantly�
VKRUWHU� LQ� SDWLHQWV� ZLWK� PHWK�ODWHG� FDOFLWRQLQ�
JHQHWKDQ� WKRVH� ZLWKRXW� �S �������� :H� VSHFXODWH�
WKDW�FDOFLWRQLQ�SURPRWHU�PHWK�ODWLRQ�PD��SOD��DQ�
LPSRUWDQW�UROH�LQ�WKH�GLVHDVH�SURJUHVVLRQ�

)+,7� JHQH� SOD�V� DQ� LPSRUWDQW� UROH� LQ� DQWL�
FDQFHU� DQG� WKH� DEQRUPDO� PHWK�ODWLRQ� RI� )+,7�
JHQH� LV� IRXQG� LQ�PDQ�� FDUFLQRPDV�� ,Q� WKLV� VWXG���
WKH�IUHTXHQF��RI�)+,7�JHQH�PHWK�ODWLRQ�ZDV������
ZKLFK�LV�OLQH�ZLWK�WKH�VWXGLHV�LQ�-DSDQHVH�������DQG�
&KLQHVH� SRSXODWLRQ� �������� �*HUPLQJ� HW� DO�� ������
'KRGDSNDU� HW� DO�� ������� %RWK� LQYHVWLJDWRUV� DOVR�
LQGLFDWHG� WKDW� WKH� IUHTXHQF��DQG�GHQVLW�� RI� )+,7�
PHWK�ODWLRQ�ZDV�LQFUHDVHG�LQ�WKH�DGYDQFHG�VWDJHV�
RI�0'6�DQG�WKH�UHODSVHG�$0/�FDVHV�

2I� DOO� WKH� PROHFXODU� IDFWRUV� VWXGLHG�� RQO��
S��,1.�E� JHQH� PHWK�ODWLRQ� LV� DQ� LQGHSHQGHQW�
IDFWRU� IRU� SUHGLFWLQJ� 3)6� �S �������� 7KH� SDWLHQWV�
ZLWK�PHWK�ODWHG�S��,1.�E�JHQH�KDG���IROG�LQFUHDVHG�
ULVN� RI� OHXNHPLF� WUDQVIRUPDWLRQ� WKDQ� WKH� SDWLHQWV�
ZLWK� XQPHWK�ODWHG� S��,1.�E� JHQH� >+5�  � �����
����� &,�� ����������@�� 7KLV� VXJJHVWV� WKH� LPSRUWDQW�
UROH� RI� K�SRPHWK�ODWLQJ� DJHQWV� LQ� WKH� WUHDWPHQW�
RI� 0'6� SDWLHQWV�� 3UHVHQWO��� YHU�� IHZ� FHQWUHV� LQ�
,QGLD� DUHXVLQJ� WKH� K�SRPHWK�ODWLQJ� DJHQWV� IRU�
PDQDJHPHQW� RI� 0'6�� )XUWKHUPRUH�� WKH� XVDJH� RI�
K�SRPHWK�ODWLQJ�DJHQWV�DQG�PRQLWRULQJ�RI�S��LQN�E�
JHQH� PHWK�ODWLRQ� LQ� PRUH� KHDOWK� FDUH� IDFLOLWLHV�
PD�� SURYLGH� EHWWHU� LQVLJKW� LQ� XQGHUVWDQGLQJ� WKH�
SDWKRSK�VLRORJ��DQG�SURJQRVLV�RI�0'6�

,Q�WKH�SUHVHQW�VWXG���ZH�DQDO�]HG�DQG�GHSLFWHG�
WKH� LQYROYHPHQW� RI� PROHFXODU� PDUNHUV� ZLWKWKH�
prognosis�for�the��rst�time�in�Indian�MDS�patients.�
$OWKRXJK� WKHUH� DUH� PDQ�� VLPLODULWLHV� EHWZHHQ�

,QGLDQ�SDWLHQWV�ZLWK� WKH�:HVWHUQ�GDWD� LQ�WHUPV�RI�
PROHFXODU� ELRORJ��� VRPH� VWULNLQJ� GLIIHUHQFHV� DOVR�
H[LWV�7KHVH�GLIIHUHQFHV�PD��EH�GXH� WKH� DHWLRORJ���
HWKQLFLW��RU�HQYLURQPHQWDO�IDFWRUV��7R�EHWWHU�H[SORUH�
WKH�SDWKRJHQHVLV�RI�0'6�LQ�,QGLDQ�SDWLHQWV�ZKR�DUH�
PXFK��RXQJHU�WKDQ�UHVW�RI�WKH�ZRUOG��FRPSDUDWLYH�
VWXGLHV�ZKLFK�LQFOXGHV�VDPSOHV�IURP�,QGLD�DV�ZHOO�
DV�UHVW�RI�WKH�ZRUOG�LV�QHHGHG��7KLV�ZLOO�SURYLGH�WKH�
FUXFLDO� LQIRUPDWLRQ� DERXW� WKH� H[DFW� GHYHORSPHQW�
RI�0'6�DQG�ZLOO� EH� KHOSIXO� LQ� H[FOXGLQJ� WKH� DJH�
UHODWHG� G�VSODVWLF� FKDQJHV�� $OVR� PRUH� VWXGLHV�
LQ� ODUJHU� VXEVHWV� RI� WKH� SDWLHQWV� LV� VXJJHVWHG� WR�
con�rm�our��ndings.

�FN�R�OH��HPH�WV

The��rst�author�Rekha�Chaubey�acknowledges�the�
'HSDUWPHQW� RI� 6FLHQFH� DQG� (QJLQHHULQJ� 5HVHDUFK�
%RDUG�� '67�� ,QGLD� IRU� WKH� UHVHDUFK� JUDQW� IRU� DQG�
IHOORZVKLS� WR� FRQGXFW� WKLV� VWXG�� �:26� �$� �/6�
������������ :H� DOVR� WKDQN�0U� 5DMHQGHU�&KRNNHU�
IRU�DVVLVWLQJ�LQ�VDPSOH�FROOHFWLRQ�DQG�SURFHVVLQJ��

5HIHUHQFHV�

��� %ULDWRUH� )�� %DUUHUD� *�� 3L]]LPHQWL� 6�� 7RDOGR� &��
&DVD� &'�� /DXURUD� 6�� 3HWWD]]RQL� 3�� 'LDQ]DQL�08��
)HUUHUR�'�������,QFUHDVH�RI�WHORPHUDVH�DFWLYLW��DQG�
K7(57� H[SUHVVLRQ� LQ�P�HORG�VSODVWLF� V�QGURPHV�
&DQFHU%LRO7KHU�������������

��� %URZHWW� 3-�� 1RUWRQ� -'�� ������� $QDO�VLV� RI� UDV�
JHQH� PXWDWLRQV� DQG� PHWK�ODWLRQ� VWDWH� LQ� KXPDQ�
/HXNHPLDV�2QFRJHQH���������������

��� &KDXEH�� 5�� 6D]DZDO� 6�� 'DGD� 5�� 0DKDSDWUD� 0��
6D[HQD� 5�������� &�WRJHQHWLF� SURILOH� RI� ,QGLDQ�
SDWLHQWV�ZLWK�GH�QRYR�P�HORG�VSODVWLF�V�QGURPHV�
,QGLDQ�-�0HG�5HV����������������

��� &KDXEH�� 5�� 6D]DZDO� 6�� 0DKDSDWUD� 0�� &KKLNDUD�
6�� 6D[HQD� 5�������� 3URJQRVWLF� UHOHYDQFH� RI�
DEHUUDQW� 62&6��� JHQH� SURPRWHU� PHWK�ODWLRQ� LQ�
P�HORG�VSODVWLF� V�QGURPHV� SDWLHQWV�� ,QW� -� /DE�
+HPDWRO��������������

��� &KDXEH�� 5�� 6D]DZDO� 6�� 0DKDSDWUD� 0�� &KKLNDUD�
6�� 6D[HQD� 5�������'RHV� ,QGLDQ� 0�HORG�VSODVWLF�
6�QGURPH�+DYH� D� %LRORJ��'LIIHUHQW� IURP�7KDW� LQ�
WKH�:HVW�"$VLDQ�3DF�-�&DQFHU�3UHY���������������

��� &KHQ�%�� =KDR�:/�� -LQ� -�� ;XH� <4��&KHQJ�;��&KHQ�
;7�� HW� DO�� ������� &OLQLFDO� DQG� F�WRJHQHWLF� IHDWXUHV�
RI� ���� SDWLHQWV� ZLWK� P�HORG�VSODVWLF� V�QGURPH�
DQG� FRPSDULVRQ� ZLWK� WKRVH� LQ�:HVWHUQ� FRXQWULHV��
/HXNHPLD�������������

��� &RQVWDQWLQLGRX� � 0��� &KDOHYHODNLV� *���
(FRQRPRSRXORV� 0.��� $QDVWDVVLRX� &��� HW� DO��
������� &RGRQ� ��� UDV� PXWDWLRQV� LQ� SDWLHQWV� ZLWK�

5HNKD�&KDXEH���6XGKD�6D]DZDO��6XQLWD�&KKLNDUD��HW�DO�����5ROH�RI�0ROHFXODU�0XWDWLRQV��7HORPHUDVH�DQG�
3URPRWHU�0HWK�ODWLRQ�6WDWXV�RI�WKH�76*V��S��,1.�E��62&6����&DOFLWRQLQ�DQG�)+,7��LQ�'LVHDVH�6HYHULW���

3URJUHVVLRQ�DQG�6XUYLYDO�LQ�D�6HULHV�RI�����0'6�3DWLHQWV��$�6WXG��IURP�,QGLD�
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P�HORG�VSODVWLF� V�QGURPH�� LQFLGHQFH� DQG�
SURJQRVWLF�YDOXH��$QQ�+HPDWRO�����������

��� 'DNVKLQDPXUWK�� $*�� 1RYLW]N�� 1�� %KDUDGZDM�
5�� 3UDNK�D� %0�������� &�WRJHQHWLF� DQDO�VLV� RI� ���
,QGLDQ� SDWLHQWV� ZLWK� GH� QRYR� P�HORG�VSODVWLF�
V�QGURPHV�D� FRPSDUDWLYH� DQDO�VLV� RI� UHVXOWV�ZLWK�
UHSRUWV�IURP�$VLD��$QQ�+HPDWRO��������������

��� 'HPLUNDQ� )�� $ODFDFLRJOX� ,�� 3LVNLQ� 2�� 2]VDQ� +*��
$NLQFL� %�� 2]FDQ� $0�� HW� DO�� ������� 7KH� FOLQLFDO��
KDHPDWRORJLFDO� DQG� PRUSKRORJLFDO� SURILOH� RI�
SDWLHQWV�ZLWK�P�HORG�VSODVWLF�V�QGURPHV��D�VLQJOH�
LQVWLWXWLRQ� H[SHULHQFH� IURP� 7XUNH��� /HXN� /�PSK��
�������������

���� 'KRGDSNDU� 0�� *ULOO� -�� /XVW� -$�� ������� $EQRUPDO�
UHJLRQDO�K�SHUPHWK�ODWLRQ�RI�WKH�FDOFLWRQLQ�JHQH�LQ�
P�HORG�VSODVWLF�V�QGURPHV��/HXN�5HV��������������

���� (QJHOKDUGW�0�� 0DFNHQ]LH� .�� 'UXOOLQVN�� 3�� 6LOYHU�
57�� 0RRUH� 0$6�� ������� 7HORPHUDVH� DFWLYLW�� DQG�
WHORPHUH�OHQJWK�LQ�DFXWH�DQG�FKURQLF�OHXNHPLD��SUH��
DQG�SRVW�H[�YLYR�FXOWXUH��&DQFHU�5HV��������������

���� )XNXVKLPD� 1�� 6DWR� 1�� 6DKLQ� )�� 6X� *+�� +UXEDQ�
5+�� *RJJLQV� 0�� ������� $EHUUDQW� PHWK�ODWLRQ� RI�
VXSSUHVVRU�RI� F�WRNLQH�VLJQDOOLQJ��� �62&6���� JHQH�
LQ�SDQFUHDWLF�GXFWDO�QHRSODVPV�%U�-�&DQFHU�����������
����

���� *HRUJLRX� *�� .DUDOL� 9�� =RXYHORX� &�� .�ULDNRX� (��
'LPRX� 0�� &KULVRFKRRX� 6�� *UHND� 3�� 'XIH[LV� '��
9HUYHVRX�(��'LPLWULDGRX�(��(IWK�PLRX�$��3HWULNNRV�
/��'LPD�.��/LODNRV�.��3DQD�LRWLGLV�3���������6HULDO�
GHWHUPLQDWLRQ�RI�)/7��PXWDWLRQV�LQ�P�HORG�VSODVWLF�
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