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�#'���#6�'78����9)ALL(� +�0:"� �;�� � � <-�"�;�
=�:� �� -���9 �� 4#0 �0-�� �0:"� �/ �����
0%� >"-�� �0���%?�. ��%�
A%4#0 .�#� �'C8� ��"�������� �� �� D�� +E#�8�"�F G0-�H0 � IJ0 �K� -%�K#
J%��-=- L ��'� ��#'�  ��"4#0 J� .,M0 N!��0 O�PL0 J0%�KQ��R� >+�K�.S !K8�  J%��-K=-  �K� ��K#'�

��9 ��#6�'78� �� -��'�"#',H T�� J0 ���7�#0�'� .
 
��) * � �(

+�7"M'� �Q��R� U% ���3� I"D�� �� -7LALL � J0"-�K
� �0��� V'�'��K�� WKD� �� XK	"K&�Y !�
�.S�.S�%)�# J0�3ZZ ���3�A -� ��'��!K8�H-= �0-Y �#.0 �� K% +�KQ��R� >�[J0 -K7L�3� �"��K�+\K#'�

  -��'�"#',H!L!	 ���%J�0.��H�% �'�JF \#'� ��  �/  �� O-L � -�"H 1"Y� � �� �0:KH0A/��SPSS � �K%:P�
!L!	 ^",_�.

�
��� �(
A/�A� J0 `"�0��� ��-K= -%J ��Pro-B cell ALL +A
`��Pre-B cell a��K� )',K# �B-cell ALL  �3
`��

��-= a��� )',#T-cell ALL �0-Y !8�	0�.[�� J0 `"�� 6�.� �0���B-cell  b�J0���0 ������%+�'.X� ^K��c
��9 �� +!L���F 4#� ���0 �c%0-� !M�� > T-cell ALL ��%�'�.I5�	 d�#0 -� �K� +�KQ��R� ��'K�

Y0-�H0 I"D��K�Pre-T cell ALL  ,# J0Ka��� )'T-cell ALL ��e�0 f�%-.LK�'��-K= �� +��K��� �� g#�� �
T-cell ALL �� 4.
LB-cell  -��/ �'�.

+�� �,�
��
�� 0%L0�0-H �Q��R� >�T-cell ALL -��"� �'C8� ���F J0 �� �!	 0 �� +�'� h*0-�%�Kc 4#0 -ci �� OJ; )�9 >

T-cell Lymphoma  ��;�� �*��+J0ALL �'� j��7��.k��'.X� ���J j!� >"8$ )',K# �� �!L�� �!LJ �
B-cell ALL  L;'S�-�J0T-cell ALL  �'�.

�-.�'�-. /�:�#'��+��9 U"�#6�'78� +l8"m%��'8H'L'�%0�'"
"��  ���0 
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����� ����	 :�/�/��
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����	 
� HD HI�	 �D ��J#�*�� H�K--)�*LD�MN� ���O)Acute 

Lymphoblastic Leukemia = ALL(R������D ��7S� J
�7TUVW-D�E-� �����E�D701 G�A-� XY�7����4 ��$�

'4	 " :�!�� �� HI�	 ZD�[7%��������#�� G\�D J7��#�
�� :]���AV�+D���D ! " ^���!��7]���D �-�2����#$ �� " ���*�

_��`!H��$ B0)'!GJ7D :W :�!�� :�+7! ��%��	?�%��9b
�*� 2 . .
��!S S�-�$�K��! HK���0*-��)�W �-:���$ �8`�*-

��D G . H)E�N. ��0*�'4	7[� %7�*LD d�� eG� S��J
�)�W-:����$ ��. 2��M)��*� .� �$���f	 " ����I"  ��Ng ��$��� J
)�W-:�"� �$���0* �$��h�&)E� ����! H#$ �� i���-
�7V�+D \#K �!� G�A-��D�'4	7#*�� d���� %-X�$ "

Ng7JALL �*� 2��#�)>;�(.
)�W-:��$���0* j`* �� ��I�! �$G_	 �UI77d��� J
#*��-\#K  N)�A$ 2 NNK.�)�W-:���$ �CD13 GCD14 G

CD33 "CD34 G��0* �� X$ �$�!7=�07 �-_7,k i���
! X$ "7�*LD�0 �$�! ���- ��. .�� H�),��AML )Acute 

Myeloid Leukemia (��K�3! d�������*�7)-�� "�="�)��7 �G
)�W-:��$�)KL�-�� "�="�)7 � ���� ��lO .��*LD ��$

#*�� ��-!7=�07 �GHLA-DR � ��7D +7! :�- NNK)?.(
����%D7:������# B-ALL G�������D�0V���#7Z���E�� J

*7#*L��)-���� ��I" :���N1 ��8	 HKPre-B cell ALL 
-! 2��D /�� ��..�V� ����D�0V���#7����[ ��0�* j`* �� J

3D7d�� G�� m��D B-cell ALL S� �)#K HK G��D  $��E�%B-

ALL ! Z!�. �� �$-��.)FG�.(
�)UD���!�� �*�� J-)Therapeutic Outcome(2"��V �� 

+Early Pre-B cell CD10 -��! 2 ���� ����. .�" ��O��%
ALL�$)�W G-:��$�T"� ����*LD D �$ �7 �! :�- �NNK "
�)#K � B&� S�����! JGPre-T cell ALL H�K  N)A$CD3  

�D 2��#$ �� CD4 "CD8 "�:W :" D �D �$ �7 �! :�- �NNK)�G
?.(o0Y� �!�T-cell ALL G�$)�W-:�CD3 2"L�1 HD��p-

��)�W S�-:����$�CD4 "CD8 "� ������*LD ���$�����E
  ����� .T7�� -�UVW T-cell ALL S�Pre-T cell ALL ��)UD

����*�)>;�.(��%D7���#�:���ALL ���)�W G�-:����$���
!7�=�07� �D ��7�:�!-� H�K  NNK �� S� 2"��V JT7�� -�UVW 

�	 D�� "  �������E�D �7��. H�D S�7#-���!��- �.��	 �
 ����.

����! �� ����G�*LD �$�D7#K�� :���#-$7)�W q-��-
D ��7#� :�-� H�D H�K  �NNK �� 2"��V JH�)��7� +���#	 -#9��� 

)Undifferentiated Leukemia(�!-�V� �N."� ��V����\
=�MN� �K��! "� �$ �*LD7 �! "7=�0 �7 ��.�D ��r�ON G

/��Biphenotypic �*LD �V� "�$�!7=�07 �=�MN� "�7 �
X$ 5��h HD�.�D H)�.�� ���I" :�!SN G/��� H�DBilineal 

! 2 ���E-��. .ZK ��T7� -UVW D7� �� :���#�H)�*� H* J
#*�� HD �,A�-�$�-�*� �	 D %'4! H!�N*�N. �D.

��ALL � d��� H�D H�I�	 �D�������# ��:W \G" :��!��
T7� -UVW ��*� 5"�M)! .��D��ND���"� J7D �� /� �[� J7���#
ALL GS :��#� %'4!��� 2"�V�������#�2��M)�*� ��D \

��*�0� S�7�)!�)�s��#I :W ����,�� H��D "�"W����$��)K���
T7� -UVW 2 N$� O��k �UI-��!�� H!���D-�*�.

L1 d"�.�X-N7���D ALL ��*� H���7M'! 5� �� H�D "
�D -#*��L1 ��I"�H���4� " X" :��')�*� +�R! �"� ��$

-! �7t�	 ��]" !��)A9� ��7V�� ����V .:��E /] -�*��D
u�$�V -`78! %7'4	  7��	 ���DALL -��" G��*� -���9 

T��!SW ��$ -N7��D C�� v��k ����D -��r� -$�34��!SW "
Z#_����)*� � ���w�� " -���!�� X�U! -�&7'4	 5��1LkG

��D  $��E ��"�r)>.(�" O ����%�	?�%L),! J7R��D
 HDALL :�!��-! ��. Z�!�1 C�� :��N1 HD S�N$ J* �!� G

t�	 ���D 2 NN9 �" 8!7�� :�!�� �/�* C� H�D L),! J7R��D
ALL �]�DF�-! x�A8! ��* ��..m���D :����#7D �)47D

 HD L),!ALL GD ��1 HD L),!7��#�-! ��. .-��!�� �7D� 	
�76��! ���D +7!WALL y �� 2 ��.����	 " 2 . ��1 ��$
 N)A$)>.(S� T7D��%HD L),! :���#7DALL ���7V�� H�9
CNS  ����GHD5��h L1 -UD�4!�� �� :��4� �� -1��I�� X
-! �* 5��h HD �*� J�#! H9  N$� -)M�* Gd��U	 G���

-N$b �7_r" �� 5��77R	 G-���V C����"��� 5]L)E� "
O��7H�� .�D . �N	��,1 ��]" !��)�A9� �7V�� ek�N! ���*
S� Hl7D s��. H9 �*�� " H7�,. G�$ H)��� J��	 �$��H�N��_!

 z��� 5���h HD9� " -�4)� G-V ����7" ��*�� �� S��#
{�'! �$�*�)>;�(.
S� :W�I�-+K�! �� H��)',.�E HK " :��E 5��6768	 
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O -)7*�MN� -#*�� �� zN7|��	�N����#�� �� :����#$ " -."�g ���$  7*

��� 

G-r�[  7U. �������� Ng S��*�0� Z,[ ��* J7�)!�)�"
_	77� J��	�N����#�|7D �� zN7#*�� :���#-�! /��w��- �.G

�*��D HD /� [�-D7:����#ALL ��+�9�! J��� ���#����	 GX
 ����. %'��4! u]"����	�N����#�|7/���w�� z��N�"� H��)���

D7:���#HD  O Hg �	 [� 5���h �7 ����K ��D " e-�/S]G��
'��4	 H��D : ����*� ���UI7S %���� 2"���V ����������#�p-

5 1�A!-!"  ��#�Y ��7� ��R	 G5���h J�77 " /S] 5��
�$�K��! S� 2��M)*��h�&)E�-'�4	 ��UI �	7G%S��7�

�*�.-��t �� H�g :�!�� HD �*�� " 2 . �Kb ����! :�!��
5"�M	 �$-�" H).����D �� .�D H).��  .


 ��
��
� ��
h�	 d�� S� �r�O T$"}�7M-08	 "7�0-���D .H�_!�I

��!W�!�#	 �� �r�O T$"}�-D7]�D :���#���H�K ���*
#*�� HD L)D� �01 HD-68	 +K�! �� ��O7����	��#$ 5�6 �

����p����-�r�[  7U�.�,	 �� �)�AD +�"  ����D ~�*�	
�������!�'4	7��*�0� " 2 . H).��V %��)!�)�����D

:W �$/�w�� G��D 2 .p4	7Z-! ����.
d���#w! �� �>?D7��#���ALL ! S���7������� :���� H��K

 5 !���*�N_-Zh��  O ��* ��$��>�� ��	 �>���D�
'4	7%ALL � ����)AD +K�! J�G ����D 2 . �"� H�D

H����#� V��7��d���� S� i�)��*� �� Consecutive )�� :���*W
i�)*� (x�')�� � ..

�!SW 5�1Lk��$�34-"2 �"�� �$�D7:���#ALL (���
  ���. -���*��D�����6! "�%E����. �����$�����	�#$���� \

�!SW�$�34-*�0� �"� S� 2��M)*� �D HK7�)!�)�%'�4!
G ���D ��V �,t �� .���V�!� 5��1Lk� �7L1 G\ �� ���D X7N-
:���#7D %E�. "�$����	�N����#�|7H�_��`! i��*� �D zN

8! :�E7`-|*W G7�*��7D " :�7�A��-H�K :��')�*� +�R!
�N,!�A6	7X ND�D7:���#ALL 2"��V H�D ��$ �Pre-B cell 

ALL GB-cell ALL "T-cell ALL ��!-" H��_��`! G ��.�D
2"�V  ND� ..
X$ Ng70!��1 H`D�� J-! ��D <NI " J* H0#I S� �7 :�+
�*�� $�-! " :�!�� HD7�*�� :�+ �$�-�0K-�� :��!�� H�D
 O :�7A7!� *��D-��V �� .����! -���6�� -���!�� X����

 X����� Z!���. H��_��`! J���� �� -D����S�����"���O 2S"�

J�" G ��!�MA� �0�7* GJ7A7D"����� GJ7)A��9L;S�N�����|*W
 T�'D 2 �. o���&	 Z#_����)*� i�*� �D :��"+7���� "

��D .
D����#k� ��&O7N�S� :� 8h�" �$�K��! �X$Ng7J

�*LD :��D �,�! �� �$��0* H��#�-� )D� G2S� �� i�*� �D
-��0* :"�� X��#r 5�&'4! ")Forward Scatter  GSide 

Scatter(�*LD -��0* �7_#I � $)gate(x�')�� 2 .
!�#	 "-���W7�$+��K��!�"� �D�_#I72 . x�')�� �

0K <|* " ���V /�w��7S�  _D �$�K��! HH7U	Gi�*� �D
 �9�. ��� ��)*�  N�W��2 �S�*)batch-control(���!

S���D�- N)��V ���[ .u�N#r ��D�!�#	-�!SW�T��$ ��)NK
MN!-�D Z#)4! IgG-FITC GIgG-PE ���!���[ 2��M)*� 

���V.r�	 HD /S]7��0* �� _	 �*� jD �$7J��	��
! �$ �� ��+$7�"�p7fN	 �)7X .�� 6! "���!7�"�p7HD �)
�*�0� H�����)!�)�)Bection Dickinson(��V Z6)N!� .�D

)�W-��D��$�"}��KV�D 2 . HFITC )Fluorescein 

Isothiocyanate ("PE )Phyco Erythrin (�S� HD��$
)�W-��D���!7�"�p7H��� HD �) �$�"�O�H��r� H��#�G . 

5 !?�[�7��	 �� H6�p-��V HD�p�� (�	� 5���O "�"  
/�� ~*�	 ��+��Cell Quest S�� ���!�D�-���V ���[.

 _D � S��J2��� HK�$����V�!�72��� G\ �$��N),!-��D
L1�������D X7N-2��� "���$�%E���. H��D {���D�! ���$�
���	�N����#�|7� HD zN�	�	 J7s#I o�"W�+w	 G � . �� " H

08	7�"� Z7"� H�:W��D " ���V 5��h �$�08	 /�w�� �7 Z
��!W�2��!W ..

S� :�����#7D z��N7|��	�N����#�� 2"���V��S J7��7_	 �����D
<����� �D eD�`! ��S ��$��7_!  . 2��M)*� � _)! ��$:

Pro-B cell: CD19+,  HLADR+, CD34 + 
Early Pre-B cell: CD19+, CD10+, TdT+, CD22+, 
CD79+ 
Pre-B cell: CD19+, CD20+, CD21+, CD10- 
Mature B-cell: CD19+, CD20+, CD21+, CD22+,sIg M, 
IgD 
Pre-T cell: CD2+, CD7+, CD3+, CD8+, CD4+  
or  
Pre-T cell: CD2+, CD7+, CD3+, CD8-, CD4- 
Mature T-cell: CD2+, CD7+, CD3+, CD4-, CD8+, 
TCR+ 
or 
Mature T-cell: CD2+, CD7+, CD3+, CD4+, CD8- 

_! eD�`!7��-���UI ��.� UD :�!S��*)WHO(G��V���%
��0* �$�H)A$ )�W ���-:�)K��!��(Y7�#_! ��D �� ��7�:�
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 NNKG60	 �,�!-!-�.� )FG�(.
2��� �$�/�� S� 2��M)*� �D �r�O T$"}� S� Zh�O ��+���

!W�����/��SPSS !�08	 ���7�[ Z�o*�N	 HD " H)��V ��� 
�"� S� T$"}� �� $� �$�h�	 ��!W7M-k�,N)*� ��!W "-

 . 2��M)*� .2��� �$�K7M-���h H�D5���"��� "  �h��-
h�	7 � . B.��D�h�	72��� B�$��#K-2���!W S� ��$�
+K�!�V NK��� "-��V 2��M)*�� .!73��7J5���h H�D ��$

!73��7J±��`E ��D��D "��! ��� ��)�*� �73��7J)SEM �±

Mean( . 2��� :�4� .D H`D��7R)! J7�$��K7M-�D�!SW:�
�K�"�"[�7e�7�4 . TwN* .! 5"�M	73��7J"� �� ��$

 ���D 2"���V��!SW:�tZ6)��A!)Indipendent student t test(
*��D-��V� .N_! j`* ����! /�#	 �������G��/�p< ��

 . H)��V �f� .

����� ��
S� d�#w! ���>?D7��#G��_`[ �01 HD ���!-:��,�

'��4	7%ALL S� "  � ��. H)��.��V ����NK H��_��`! S���>
[�D ���!-2 ��!G~6��FD7�*�0� ��#��)!�)�S� ���,[ ZD�[
_	 �f�77S J�� 2"�V��������#� N).�� \)�" I�.(� S� �� J
�� _	G�F�M�)�/?�(%:S"F��M�)�/?�(%��!  ����D .S�
S �f���2"�V �$���������#�\G�ANI 5"�M	 -��$  �Ng
N_!������,� u�&'4! �!� d��T-cell ALL �[W ����. :��s��	
��D .

:���#7D -N* J73��7! �F/�±�/����* "J�* Z[� �O
�� ��K� ��O "������*����D.S ���D J��*����2"���V ���$�

�������!�� " \�������#�N_! {�,	�� \������ ��..
>/F�%:���#7D�U. JK�* "�/>�% ���D �)*"� JK�* .
S ����2"�V ��$��������! ��" \��������# ��\G5"��M	
N_!������.� � ��I" ���p* Z8! �f� S�.D S"�D7��#�

Z&� �� ��$��6	 ���* " /��V�u��, �:��Ap ���D 5"��M	 "
N_!������.� �.

 ! 2��	��� J)*�>���!)?/�%(D7 �. 2 $�4! :���# "
S ����� 2"�V�������#�\T�. %'4! ��k HD�s��D �	 .

��3!�N0|*�-���>���!)�/?>%D7:���# (�.�� ��I" .
	�����W ��I"-��F���#7D)�/?�%D7:���# ( �. 2 $��4!
. ��K� O HK7D :W d��	�	 H7�O�� �� o7����V H�-* G�x�

 ��!�+VW G���,��L�� "��3N���N��D.
V�� �7��CNS �O7J����#7D S"��D ��������!)�/�%(

��.�� ��I" .V�� ��!� �7��CNS �U� �� �� �� ������#7D
)�/��%("  . 2 ��S �f� S���2"��V ��$���������# ��\G
�� T-cell ALL S� ��)#K B-cell  ���D .0K����� ��f� S�7N7p-

8! :���E �� ���*LD ����I"7��`-��O7�� H��_I��! J��
��#7D)F�%(�D HK  . 2 $�4!7S J���2"��V ��$�B�0)'!

N_! 5"�M	����� 4� 2 $�4! .
� /� N*7���!�	 +)Tumor lysis syndrome(��?����!

)>/>(%S�ZK:���#7D ALL 5���h H�D H�K ��.�� ��I"
N_!�����S ����������! 2"�V ��L3 �.�s��D �	 "J�� S�

 �f�S��2"�V �$���������#�\G�N_! 5"�M	�����X�$ ��D
 N).� � .ESR ������#7D)�/��%(ALL �+���T����D H)��
	"���M	 "-S ������2"���V  ��4� 2 $���4! ���$ .LDH ���F

��#7D)?/��%D7:���# (�+���T�	"�M	 S�D " ��D H)��-S ����
2"�V  4� 2 $�4! �$ .

�������! �f� S���>���#7D)?/�(%2"��V ��L1 G��� 
��#7D)�/�>(%2"��V ��L2 "����#7D)�/?(%2"��V ��L3 
� ���[ N).�.S �f� S���2"�V �$���������#�C	�	 H�D �7 o

.7d�:�����#7D)�F(%Pro-B cell ALL GF>���#7D)��(%
Pre-B cell+ B-cell "?����#7D)>>(%Pre-T cell+ T-cell 

 ���D.
D7��������! 2"�V �� :���#�L1 �$7q���,�� H�D /� �K

�"� :�!��7H-��6�� HD:�7A7!�  �N)���G��S���2"��VL2 G
�/��%HD:�7A7!� S �� "  �N)�� Z!�K�2"��V�L3 G��� %

!� HD7A7 N)�� Z!�K :�.! ��k�!� 5 7A7�D �� :�7#�:��� 
2"�VBS����	 S"��?FS"� "*�)!�~��� D S"��" �� 

2"�V ��TS�?��	 S"���� S"�"~*�)!�����D S"�.
�6D :�+7! 2"�V �� B"T�7�6! +� . HA�2"�V ��BHK 

�� �M� �O���. +�:W ����! �� /S] 5�1Lk� "  ���D ~��$
��D �*� ��GS� �6D>�	���� S"� �7R)! ~*�)! ��k HD "

?�/��� S"� !W �*� HD.2"��V ��TS��F��K��! ��M�G
S� �6D���;�~*�)! ��k HD " S"�?�/?�F��D S"�.uL�K 

2"�V ��BS���D7��#G�?D72"��V �� " ���#T-ALL GS�
�� D7��#��D7!� HD ��#7A7�2�� Z!�K :����f� S� H�K  N)��
��!W�G�L)E�N_!���,� ���)�" I�(.
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" :��!�� HD �*�� �f� S� ��!� �7�A7���,�� H�D Z�!�K :�
�6�� :�!��-��"� �7H)Induction Therapy(S ���2"��V� ��$�
�������!�G\2"�V ��L1 "L3 HK�D7��# G��.�� ��I"

 �$"�HDZ!�9 :�7A7!� N)�� .:���D X�K H�D HI�	 �D H),��
S���2"���V �L1 "L3 ����!W ���f� S�G���h�E ���f� ����U��-
#�-�" ��K :��	-��S�2"�V �ALL (L2) ��?/F�%�����!
!�7A7_��`! �D HK ��D 2 . Zh�O Z!�K :�H��$ /�w��2 . 

���� �6D�`! .� H�D HI�	 �D ��J!� H�K7�A7:�ALL ��8	
)*�NV"�� Z!��17! 5"�M)! \- �.�DG:��� ����E� /"+��

��� Z!��1 J7\#K :�!�� HD x��I �� +�*� 2 NNK.

)�!*�:k"
�� �0���"� l8"m%��'8H'L'�%0  !8�ALL �Q��R� ��'� 

o'LALL o'"	!M��>"pL�"�)SD±(
Pro-B cell�??/����/�?±�F/��
Pre-B cell?>��/��±��/>�

B-cell>��/�>F�/��±��/��
Pro-T cell��/��±��

T-cell>��/�F?�/��±F>/��
d�#w!�F�/F?��/�F±>�/��

��f� S�*���D ��!�� H��6�� :�-�� A6	 ���7XND�� �S��
2"�V ��$ ��������#GC� 2"�V ��S �� H_��`! J�� ��Pro-B 
��>F%������!G2"���V ��Pre-B ���/�>%2"���V �� "T-

cell GS� X��1�Mature T-cell "Pre-T cell GF/��%H��D
!�7A7:�4� HK  N)�� Z!�K :� ]�D  h�� 2 N$��!�7�A7:�

d�� �� Z!�KPre-B !- .�D.Z�!��1 H9 o0`! J�� -*��D
HD (�� H��V� I 5��h�� Z!��1 �D {�,	�� �� ����1�D �3

�+�����*� 2 �. :�!�� HD x��I TG��7E ���)O� �7 H�D ��
�)47D e768	 �6! "��)� �D HA�_��`! �H��$ ���3:�����.

uLK 2"�V ��BS���D7���#G�?D72"��V �� " ���#T- 

ALL S���D7��#��D7!� HD ��#7A7��*� Z!�K :�� �N)��
��!W �f� S� HK��N_!����,� ���.!� 5 �! ���k7�A7�� :� 

:W �$-�!� HD HK7A7 N)�� :��,��I H)��-D �� HK ��D7:���#
 2"���VBS������	 S"��?F S"�)~��*�)!���S"� (�� "
2"��VTS�?���	 S"���� S"�)~�*�)!���S"� (��7R)!

 ��DS� "��!W �f��N_!���,� ��� .2"�V �� �6D �!� B"T�7+

�6!�2 . HA��*� 2"��V ��BH�K����O ��M�����. +�~
:W ���! �� /S] 5�1Lk� "  ���D S� �6D G��D �*� �� �$>

�	����S"�)~�*�)! ��k HD?�/���S"� (5"��M)! ���D .
2"�V ��TS��F��K��! �M�GS� ��6D���;�S"�)���k H�D

 ~��*�)!?�/?�F S"� (" 5"���M)! �6! ���2"���V "� H��A
N_!���,� ���.

��� 
���	�N����#�|7#*�� zN-H�D :��NK� ��$��p-�+�I� S��
'4	7&-"_	77:W :�!�� d�� J ,	 �$�H#$ " �*� 2 . Z
2S"�G�$�K��!�h�&)E�-�	����UI�UA	 ����7#	 Z�7+
_`[-#*�� d����-��_! �$-!-��..

'4	7#*�� d���� %-p	 �D �$7�������! �D H�HD G��\
��	 Ht��O�'-����	�#$ X01 ��0D ���2 . Z� ,	 :" D "

� S� 2��M)*���	�N����#�|7zNG*7)���)7��*�N. " \-�:���$
 ~*�	FISH )Fluorescene in situ hybridization ( "G2��7Y 
'4	7:�!�� " %��D  $��'� J�#! .

_��`! ��H��$ 0,[ � _)!-s�I�! 5���h HD :�NK� HK
�*� 2 !W ��G� i�*� �D��	�N����#�|7zN:���#7D GALL ��

d��B-cell H�DPre-Pre-B cell GPre-B cell "B-cell "��
d�����T-cell d����� "� H���DPre-T cell "Mature T-cell 
2"�V  ND�!- ��.)�;�(.� �D�J�" 8! �01 HD HK��� �
U	7)�W H-��D�_	 :�p!� �$77S J�2"��V� ��$ �T"B�" �6!

 ���k HD G��,���E�D �� H�K-���g�� �����! S� H�D ���O
D7� S� :���#70K �A-GX� . H_��`! J�� �� �"-_*-�. 

)O-��D �$�K��! Z!�K Z��� :�p!]��_	77S J��2"��V ��$�
ALL ���. H)��V ��K HD.H��M�*�)! �A6	 ����! ��7X �ND�

��������#�����*�0� S� 2��M)��*� ���D \7�)!�)�G:����D X��K ���D
�$�K��!���$�K��! ���,� " 2��M)*� ���!-�_	 �� H�K 7�7 J

[�7S e�2"�V� �$� I���  �������# �� �! \�#K \-G �NNK
uL#1 _	 ~6�77S J��2"�V �$�BGT"Pre-B  �. Jp#! .
_	7��7 JPre-T ALL S�T-ALL X��$ "��Ng7S���*� I J�

Mature B-cell ALL S�Pre-B ALL :�p!� ��� 4� �.T7��
-UVW D72"��V "� i�*� �D :���# B-cell "T-cell � H�D �� J
	�	72"��V �� HK �*� oB-cell ��*LD ��0�* H�g ��$

i��� �	GD :�!�� HD �*�� " �)UD S�NV"��7�)4 �*� �� �!� G
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2"��VT-cell S��NV"��Mature T-cell S�Pre-T cell ��)UD 
!- .�D .S ���E� HD HI�	 �D�2"�V� �$:��!�� x��')�� ��
D7:���#ALL S�*� I /"+� "���D�:�!�� S� 2��M)*� ��$�

2S�	 �	G�7#$� #p	7�$�K��! Z�D7! i�AO� �)4-" ���.
��6� J7H&��p-�" �8! S�����$���r�O H�_��`! X�U!
!- .�D.

6D ��7D H7HK :���#�F ���D �M�G_! H�D HI�	 �D7��$���
*�0�7�)!�)�D "7)�W :�-:��$���0*-���)� J���*� HD �
 !W :�� _	 D7:���# 2"�V �� Pro-B cell G�?)��/�F(%��M� 
��D "??�M�)>/��(%Pre-B cell "Mature B-cell  ����D

 S��*� I :�p!� HK�Pre-B cell S�Mature B- cell ���I"
 ��.� � .�����M�)�/>�(%2"���V ��T-ALL �����[ N)��.�� .

S���*� I :���p!� H��),���Pre-T ALL "Mature T-ALL 
� � ��I"�..S"�D )�W-:��$�!7=�07 ���*LD �� ��$�

=�MN�7 �_��`! ��H��$ B0)'!G��ALL :]��AV�+D d��
 S����	�� h�� �� ��*� 2 �. �Kb B0)'! sI��!)�.(

X��$ ��Ng7" ���$�K��! S"���D J�����)�W �-:����$�B"��
�*LD �$�T-cell �$�K��! "�T��B-ALL ��7� �� +��J
H_��`! . 2 ��.

���! ��)�W S"�D-:��$�!7=�0 �7 ��K���! CD13 H�K
�.�s�	�! �K��! J7=�07 ��*�"�*LD �� �$�=�MN�7 �

,��I 5��h HD-D7! :�-��.GH�_��`! �� ��r�O ?�%B-

ALL �$)�W-:�CD13 "��%T-ALL ��$ �)�W-:�CD13 
D ��72���K :�  ��� .�K���!CD33 >/��%��B-ALL ">�%
��T-ALL 5��h HDHD�� �I)aberrancy(D�7��*� 2 �. :� 

J�� H9 �)���D eD�`! �H_��`! HD�4! ��$ !- .�D)?G>(.H�D
� 5��,1��$�K��! S"�D �3�!7=�07 �CD33 "CD13 HD
5��h HD�� �I��T-ALL G�.�sd�� S� �	B-ALL  �*�.

H_��`! �� ���3��+K�! �� +���,	 -�r�[  7U.G!�7:�+
.7�$�K��! d��=�MN�7 �"���*LD ��$�=�MN� �7 �H�D

����.Z�)?�(%TdT G)��(%CD7 G)��(%CD2 ")�?(%
CD10 ��D H9�LE�D ���*_��`!H�$G:�+7!)�(%CD19 "

)�(%CD20 G. S�7�� d�7�N-����E�D�����D .��.�s��	�J
�$�K��!�!7=�07 �"� HK���*LD ��$�=�MN� �7 �D�7:�

2 .  ���DGCD13 "CD33 �. ��D7d��F%"��% ����D .
)�W S"�D-:�CD34 ��F?%�*LD �$�=�MN�7� �I"���

��D 2��#$ x�E S�NV"�� �D HK �.��)�.(
H_��`! �� ������	�� :�#	���� �� HK�:��E�[W 2�34���

g��K-:�)AK�� /�w��G2 . ��� D7HD L),! ��#ALL �f� S�
A6	7X ND����	�N����#�|7zN)��V ���[ H_��`! ���!  �N H�K
)� ��7! Hw7:�+T-ALL ZK ����/��% �. ���+V .J�*

D ~*�)!7HD L),! :���#T-ALL �/��. " ��*7d�T-ALL 
D :��K��K H�D �,A� :]�AV�+D ��7���D �)�4)��/�?%H�D

��/��%.(T-ALL ��:���! .7D d�7�)4�H�D �,A� :���S 
���.��)?�/F�%H��D>F/��.(% �K����!CD7 i���AO ���	�J
�K��!��� HK ��DT-ALL �. ��D :]�AV�+D " :�K��K7d�

?/�?% . 2 ��.�$�K��!�� �� 2 �. 2��M)*� ��D J7:����# 
CD22 GCD20 GCD17 GHLA-DR GCD33 GCD13 G

CD7 GCD5 GCD1 "CD10 ��D �)�(.
H_��`! �� ������	��#$ T�'D ~�*�	 HK�D7:�)�*��#

 -M���p.+� 2�34���-�g T	��7~�*�	 J"S:����p#$ "
/���w��G ��. !��7��)�W S"���D :�+-:����$�!7=�0��7 �"��
�*LD �$���D7��#ALL H_��`! ���!�/>?%��D.� ���J

X$ H_��`! Ng7! J7�)�W S"�D :�+-:���$�=�MN� �7 �"��
���*LD ���$���D7����#AML G�/�>%2 ��. ���+��V

�*�)�.(H�_��`! �� ��D �� H�K7:�)�*��# ��*" 2�3�4���
 :���7*g7~*�	 J"�"2��� :�4� ���V /�w�� :���p#$

.�! HK  7�)�W S"��D :�+-:���$�!7=�0 �7 �����D7���#
ALL G>�%��!- ��.�D"��>/��%������!CD13 "�/��%

�$�K��!�CD33 D7��D 2 . :�.� ���:��4� H�_��`! J2���
  .$ HK7	"�M	 q-! ��7)�W S"�D :�+-:��$�!7=�07 ��D
"��d���T-ALL "B-ALL ��� �� ���I" ��!� H�_��`! �� 

G�r�O S"�DCD33 ��T-cell �.�s���!W �f� S� " ��D �	�
���/�p<  . ���+V)��(.

H�_��`! �� H�),�� "�T������p#$ "G�)�W S"��D-:����$�
!7=�07 �D ��7:����#ALL H�KCD34 D �� �7 �! :�- ����K
D7�)4 :����#7D S�CD34 -�MN! ���D)�>F/�p= G>/�>%��

ZD�6!�/��)(%��.(
�� Ge��768	 J���� �� :����,� Z��!�K H��D H��I�	 ���D��� Z
*�0�7�)!�)�)A���)�7�)�W S"�D X-:���$�!7=�0 �7 �"��

�*LD �$�=�MN�7 ����lO / �1 " ���lO i�*� �D ��
CD34 S���D�-NK7X.
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��)9 e�,kx�����	���#$ s��I�!�+!���70�"G!��7:�+ S"���D
)�W-:��$�!7=�07 �"��ALL S� :�K��K>�%;�%�� "

S� :]�AV�+D��%;��%�Kb.�*� 2 .������N_! H`D�� S�
�������! �f��S �D :W {�,	�� "��� 2"�V�������#�����

 4�)?(.�� �_	 :���D X�K H�D H�I�	 ��D H�),��ALL(L3) "
ALL(L1) G���#�-����������! :�����	�����D :W {����,	�� "

���	�N����#�|7��!W �f� S� �� zN���#� H_��`! .D ��7:����#
 GH�_��`! J��� �� �_	ALL (L1) ?/�%�� �_	 "ALL (L3) 

�/?%��D HK �*� jr�" �� "ALL (L3) d��� ��DMature 

B-cell ! 2��#$-	��h �� "  .�D-D �� _	 HK7:���#ALL 

(L3) S���G �.�D )�7�N_! H�w���������!W ��f� S�Z�h�O
!-��..

H_��`! �� ��~*�	 HK:�����#$ " +���V �� T�'D ��
����	�#$�p.+� 2 p4���-$�.��� 2�34���-��_�*���D

��*�0� S� 2��M)��*�7�)!�)�"IHC (Immunohistochemical) 
���V /�w��GS� HK  . 2��� :�4���GH�_��`! ����! ��#7D

>� D7������#)�?%(����������$�K��!�Pre-B ALL G��
D7�����#)��%(T-ALL ">D7�����#)F%(Mature B-ALL 

 ���D)��.(
_��`! ��H��$ ��� �37! +7�. :�+7d�T-ALL ��%;��%

� G�! H_��`! �� " �*� 2 . �Kb�! J7:�+�/>�%��*� H�D
 !W u�),A� HK�*]�D)�?;��(.� HD HI�	 �D�J���)��V HK�

8! :�E " :��')*� +R!7`-/�MN� �� �$���D -H�I�� ]��D 
���D ���*� J��p#!ALL �����V 2�,)��.�GS� 2��M)��*� /"+���

�"� �$�#p	70-D7! i�AO� �)4-��. .�_��`! ��H���$
 ��3�� HD�4!G �h��Pre-B cell ��%GT-ALL ��%"B-

ALL �%�*� 2 . �Kb)�G�G�.(
 D�U-_	 �UI �*�77S T6� J�� 2"��V��������# �� \

#*�� ���-ALL D�:]�AV�+G_	77�JD�)�W S"��-:�$���
CD19 GCD20 GCD21 GCD10 GSIg GcIg GTdT GCD2 G

CD3 GCD4 GCD7 "CD1a "�K����!  ��Ng H��D H��I�	
!7=�0���7 �)CD13 "CD33(��)���4! �K�����! "CD45 

�"�r��*�)��;��.(X$Ng7����! �� J�D HK�7X�$ :� 
)�W :�!S-:��$�h�E- .�D �f� ���!G! :W /�w��- ���	
_	 ��77D J7�$�K��! :��B"��T-cell "<p1��DT"��

B-cell \#K �$  .�D 2 NNK)��G��(.
"�����	�#$ T'D �� H_��`!�D72�34��� /��! :�)*��#
J�� /�w��2 . D HK7:�)�W-:��$�T)CD7 GCD2 ("��

B-ALL *��D ���!-�*� H)��V ���[ "��� :�4�2 . 2HK
)�W S"�D-:��$�T����� 5��h HD���*LD �� ��$�B-

ALL D7! :�-��.)��G��.(

����� ���� 
�)��H_��`! ��r�O ��6�� :��!�� HD �*�� ���! ���-��D
H_��`! -��$ HKT-cell ALL 2"�V "+I �� �$�-� �D7TUVW-
! x�E-�*� 5"�M)! G N���.I�	7� H�J/ �1 �� 5"��M	

 ��#	�+Pre-T cell ALL S�T-cell ALL �!-S G �.�D �� �� ��
����	�#$ sI��!�GS�2"�V �Pre-T cell �	 D S�NV"�� S� "

T-cell ALL ���)UD S���NV"�� S�����*� �������E�D .S"���D
�$�K��! �!7=�0 �7 �T-cell ALL ��.�sS� ��	B-cell ALL 

!- .�D.
�� � /�w�� ���!��	�N����#�|7zN"" :��!�� �� :W T6�
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Immunophenotyping assessment of Acute Lymphoid 
 Leukemia in adults and its relation to  

induction therapy 
 

Chavoshi SH.1, Eivazi Ziaei J.1, Movasaghpour Akbari A.A.1, Dolatkhah R.1

1Hematology and Oncology Research Center, Tabriz University of Medical Sciences, Tabriz, Iran 
 

Abstract 
Background and Objectives 
Acute Lymphoblastic Leukemia (ALL) is associated with a high rate of mortality in adults and 
the cure rate of the affected patients is nearly 25-40%. In order to achieve a good treatment, 
diagnosis of ALL subtypes and their consequent differentiation from other types of leukemia 
are required. The main aim of this study was to classify ALL subtypes by Flowcytometry. 
 
Materials and Methods 
One hundred and thirty four patients with ALL were recruited from Shahid Ghazi Hospital 
(1998 to 2006). In these studies, 86 out of 134 patients were examined by Flowcytometry. 
 
Results 
About 15.5% of the patients were considered to have pro B-cell ALL, 52% pre B-cell and 
mature B-cell ALL, and 32% mature T-cell ALL; 64% of the patients with B-cell subtype 
achieved complete remission after induction therapy, while this percentage for T-cell ALL was 
44%. Based on the examined markers, the differentiation of Pre T-cell ALL from mature T-cell 
ALL was not possible. The response to therapy was higher in the T-cell ALL group compared 
to B-cell.  
 
Conclusions 
In this study, the frequency of T-cell ALL was higher than the reference (32%). However, it 
must be mentioned that the high grade T-cell Lymphoma was differentiated from ALL. The 
duration of remission and survival in B-cell ALL was longer than T-cell ALL but this 
difference was not statistically significant.  
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