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:����� ���� ����� ��� ���� )CVID  ��Common variable immunodeficiency (���� � !� !"� �#�� $� %�&�#�� !�# '�(�)������ *+� �, �- 

.#�, /0+ ���+ ���1 !2�- )Hypogammaglobulinemia( ���1 3+�4 "2 ���+"�� 5���)�-�67������ 8��9:;�� :2 "2 <=�>? !2�- "2 �-��-  "2 : @A,�: �� *��B�

*��B� �- C�-� .��;D� � ��� �# E���# � .*+�!"���- @�5 G�6+ ����9�� $� ���� !�# B $� H4 ��IJ9 : ;���9 "2 ���1 K+�9 '��L9  %(M># .*+�  5�N)�0� @�� �+"�-

 ���:��D�B�)*�+ !�# B : *�+�B�) !�# B �"O7�0�L� %�P ! ���� ����� ��� �- C�Q� %�"���- 2�- R)�+ 2��D� : ����.  

��� :�� G�6+ ��A# '9 !�# �0�L� %�P !� )PBMC  ��Peripheral blood mononuclear cell( $� ���"�S# %�P ! %�"���- : R)�+ @�Q6T:�2 �- C�Q� 

��� ����� ���� ���� �- $� E2�B�+� �>U G�J��D HS+ .>�>�5  V:" �-!�������+�6D  E2�B�+� �- :���1 $� !2�-  >W !�#CD19 5CD24 : CD38  �- X�-��

*�+�B�)  !�#B  :B >��D�7 "��= �+"�- 2"�� �"O7. 

����� :�� G�6+ *QA� "2 Y:�B9 $� �,�? Z����  !�#B 2�- "���- 2��D� �- *QA� R)�+ 2��D� )001/0 < P(\ G�6+ *QA� ���  !�#B Transitional  �- *QA� R)�+ 2��D�

��N� "���- 2��D� "�2 ) 2�Q�267/0  =P(. 

����� :���� G�6+ �+"�- �- E:C� 5�N)�0� @�� "2  !�#B  :B Transitional�Q�U ��^�- *P��� *_U 5 %( >��- 5!"���- @�� !�#  $� �" !"���- @�� $:�- <��� !�#

 ��( ._U `�L)2�, �+"�-.  

������ �����: 5<+��+C4 B-cell activating factor receptor )BAFF-R(5 B Transitional5 Peripheral blood mononuclear cell  
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  ������������ ��������	
�� ��������� ) �����������CVID  ���������  

Common variable immunodeficiency�� �(��  �����  � ���� �	
� 

����� ������ ���
  !� "#�� IgA $%� .CVID � '"�	(� )�* +  ��,   '���-

./"	% !� )�0
(�� 1/2�  ��(��      ��3 4�5�% ��� ��  $�%����  ���%� IgG 

)Immunoglobulin G �(IgA )Immunoglobulin A � (����� IgM 

)Immunoglobulin M (���� ���*� "����� 6��%�3 /� 78���9� .

���: )�/�
�� ��� /� +����    ����: �� ��( ��� );  +��(  ��<3   � +"�/� ��%

$%� �	�=���3 )1.(   

(�����<-���-�?�
	� ��� ���)�/�
 �� /���@ + �������  7�<�%  ��(+ B  /�

�AB�� � �
��2  C�3 !� �D� ��,  ���:�  ��;�  $�%�� /� . ��� �� �)�/��
 � ��)�2 

E%�
%83 � 7�<% �(+ B �� �� '�F�9�E  ���  ��(+ ��;� �B�  �G�9� /� 

-�'"�� �(+ � H(�  I�D� ,
 � �"�� ��<-����-: J89 �� .�
	�   ���K���
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+    7�<�% ���B  ���  "����� /� �� /��
+ CVID� 

 �% MN8�9����	0�O	  7�<�%  ��(+ T  ��� /� ��� � ��"  ��%�� ����   P�(

� � $%� '"� Q/�2-�� �� "����� ��R� N��+ �� /��
+  ��(+  ���9 �� �	
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���3�S	�����S��� !����������- � �� MN8�9�  ��%83�=��, �  MN8��9� '��/ 

/� ��)�/�
 CVID T�� �/�U �� �� ."(��E �3���  )����  U5�%  ���:�  ����+� 

����* ��)�/�
 /�V� $��SW �(+    �KS	� '�0��%� /��B��   �% )��V�!�	��$ 

*�����$ � ����	3� ��  "���)2(.  

��B� �A ��KP �(+ ��;�,  �� �@	� � CVID ��  !���� �� �� "���

 .$%� '"��� ��9�	���� ); /� ��  ��(+   '"�		  "�  +    I��D� ,�
 

������ )ICOS  ��Inducible T-cell costimulator�(  7��#Y  '"�		  + 

H	 �� � ���*Z '"	(�  +CAML )TACI( �CD19 �'"���[3 +  E���W 

 7��#Y  '"�		  +  7�<�% B )B-cell activating factor receptor   ���

BAFFR( �CD81 �CD20  �CD21 $%� '"� Q/�2- )3(.   ��%/��

  ���T�Y ��� �@	� ��; ���� ��� ���%�	� � +   ��� +"��"L�  2�;����3 +

CVID '"�]   /� �A �"�^ ��; �� �7�^ ��� ��10  "�G/� !�  )�/��
�� 

���%�	� '"� .$%� ���� �� �	� ��  +��(  ���;  ̀ ��Y /�  �/����  � "��� 

��@�� E��W '"		  + CVID a�KD� �� "��� )4(. 

3�$Y�* � E��B� 7�<% �(+ B �Y �c����� "�	+ 3�d ��'"  � O�	(�
( 

�; MN�eD� ��� ��� .$%� M��S��'�����9 +  '"����[3 +  E���W  !���B� 

'"	(� + ) /����Tumor necrosis factor receptor superfamily   ���

TNFRSF7�#Y /� �W�	�� � Pf� H�� (  7�<�% !��3�3: � )"�  +��( 

 P�K�%"�/�� �	
��.     $��
(� ��� ���9� M�#��5�BAFF   �� )BLyS� 

TALL-1� THANK ���� � zTNF4  ���� '"������ 2���� ����� "��� g� (

'��   ."��� BAFF      $��%���� `�%�� ��<  /��F ���  ���(  7�<�%  +��( 

,���/"�� � 7�<%  +�(T �� U��� ���  )��2�Y� .BAFF    `��D� ���

7�<% $*   +�(B� 7�<% !� h8  ����� iW�� +�(   '"�		  U���� + 

IgM 7�<% �� +�( U��� '"		  + IgG �� ��� )5(.  

BAFF '"���- �% �� + 7�#Y '"		  + ���*Z �  H	� ��  '"�	(�  +

CAML )TACI('"������[3 � + E�����W 7����#Y '"���		  +  7�<���%B   

)BAFF-R( ���: 2�� � 7�<% k�<� ); )BCMA( �� Ee�� ���.   ��-

 �� '"���- �% �( �VBAFF   ��� E�e��  �"����  '"����- + BAFF   H���

Pf�  7�<�% +��� +��� +�� B    '"����- ��f	� � �/�� c���� +  ��9�	��  '"�� + 

BAFF �� "��� �  �� U5% �A � 7�<%  +�(B E��l c��� �����/ ) $%�5(.  

'"���[3 + BAFF     7�<�% E�"��� /� +����	� H���  +��(  +�/[�- 

)Transitional ( R��1 7�<% ��  +�/[- +�( R��2  ��@��� /� � �/��� 

7�<% "���� +��� +�( B �/�� +���! $�
(� 7�DF /� c���]  +/��F �� 

�  /� Q��  +�("l�Y BAFF � BAFFR7�<% E��  )�"�Y �  +��( B 

7�<% � /N�B���Y +�( B  ���^�� +  �����^ +� �  m�l���  )"��   k��<�

7�<% B �<^�� /� + +�/[-  R��1 '"�� ��  ���)6(7�<% ��� .   +��(

+�/[- B      ���9 k��<� ��F /� c������ 0���*� +�(�CD19 �CD24  �

CD38 �� !��� �/     ���� /� ���; ��� �  ���#��5� �� �L�� �� ."	(�

 ); /� �� �/ )�/�
��BAFFR '��  Q/�2- � � "�� � ��� H�� E���

7�<% k�<� � E��B� /� );  +�(B 7�<�% �  $%� '"� '"�� �   +��(B 

�<^�� /� ��9 E��B� �F /� ���Y� ��� + /[- �� �l�� "	��� � ��� ��� 

; Pf� H�� !� � �^ )BAFFR   7�<�% k��<� /�   +��(B  ���  "����. 

J"(  ��#��5� ��� !� �%/��������Y �W�
@� ��! +� !� 7�<%   +��(B 

)Transitonal B cells   ���f� I/� � $9�	�� $fL )�/�
�� ��� /� (

 +/�
�� ������.  
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 !�15   ���� 8����� /��
��CVID )10  ����  �5  �	��% ��0������ ���� � )!

13/19 (7�%  �� '"		  �#L���  H���+�  ,��	�<    ���(2�� )���%/�
�� +

(h)  )�fSG� �15  ) P���% ��Y15      �	�% ��0����� ��� ����26   (7��%

���
�  "�� ��f� �5�D� )�9 +    +��(/��#� )�/��
�� ����
� +���� .   ��
@��

 ) ��3�/� �	
�� ��European Society for Immunodeficiencies   ���

ESID( ��*� $fL CVID   ��q� /�    � ��/� +��(/��#� ."�� ���Y�-

 7�"L r��5� �#��5� �/�� ���Y� s��91 ���.  

�"��� /��  /�"��10 �% +"�/� )�9 �%  !� '"� �	�/�?( O��% ��

'��- ���Y�   C�3 �B
� )��! El�"^ /� � "� ��Y�- "(�� � �/�� +�(

���
� !� +��-� 7�<% +!�%�"L +��� ��K( ,� +�(    ��5�D� )��9 +�

)PBMC  ��Peripheral blood mononuclear cell  '��S��%� �/�� (

.$Y�- /��l  

7�<% +!�%�"L $fL  ���K( ,� +�(   ��5�D� )��9 +��  Q�/ !�

 ����
� �  M/�G ��"� ]"� '��S�%� 7�B��Y +�/ �� +!�%�"L   )��9 +

 �� '"� r�l/PBS )Phosphate-buffered saline   +�/ ��� ����/: �� (

    M"�� ��� � E���	� 7�B��Y20 �l�    $W��% ��� ���1800 /��   ����l� /�

"� ;��S�����% )       .��
�� !� C�3 .("���� Q����9 "���� ;��S������% 2���

��N �;��S�����% 7�<% + ��K( ,� +�( +�      ���N ,�� M/��G ��� ��   +

  ��3 ,�
  �� �$��� /��l 7�B��Y � �
%83 ��� I!�� � O�/ "�S%   $�3

�
L E��  /�F �� E���%� /��%�3 C?% ."� +/�:� PBMC ��� /�� �� �( 

7�<D� PBS  �*�K� "�"� /� �)���3 1 �<�� !� ���� PBS  ��� ��  ���*� 

 �Y�T� ����"� : /� )��K��?%�% M/�G �� �."�  

):  �'�- 5   ����: !� �������B��  +����  +��( )Exbio (Anti-CD19-

FITC) �Exbio (Anti-CD24-PE ) �Exbio (Anti-CD38-

PerCP  ����100  ��������B��)����K��?%�%  � "�����- �Y���T� ���<��%

���
�  �( M"� ��20 /� ���l�  /���l ,�/�� `�D�   ����
� ."�� '���   ��(

 �Y�� �� /�� ,� )��%���B�� !� C3PBS ��� �*�K� � "� ' /�  �)����3

 �����
� .��
�   �<��%� ���� ��( +  +��������%�<Y '�0���%� )B&D(  '����-

�	
�� �%�	� '"B*��� +  �B�23���: ."�"� 2����:2� +/��: �� '��S�%� !� 

)��!: Mann-Whitney +���  ��K���� +  '���-  +��(  "(��� �  �/��� 

.�@�� "� � 050/0 < P �� )��	W U5% �	#� +/�� /� �q� ��Y�- ."�  
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 ����1 .	
��� ���� ����� ���� � ���� ������
�  

  ���� �	��  ���� �	��  

���'( ��)*�  +!)
 ,-� �.�/� �0(  1�4 �23��  

�� 4567� 8��9  :;�IgG )Immunoglobulin G(  >?��@)2 

SD )/1 ��  1� �	/ >?��@ �� 8��9 ! (���'( A� A'2��'���   ��

 A'35(5�B5�5�/�IgM )Immunoglobulin M ( !IgA 

)Immunoglobulin A(  

���-* A'.'C5�B���!�/� ! �/ D��� E'0F �( A69�! 

 ��.9A�
�GB ��)*� H�I� �( ��.'35(5�B���B5J/��  

������ 1� ��5B )�  !��� K59)� )B �.�/� ! �/ L/��C 

A'35(5�B5�5�/� �( M�5�  �/�! )IV  �/Intravenous �/ ! (

SC )Subcutaneous N(3  �C4 ���� 8'� 1� ��5��  )'B ! H�(� �( 

O�5�P ��	
Q )R9��@ �C 3 ���� 8'� 1� ��5��  )'B  

S3�� ��)*�  �-(�� T�P   O�5�P  �� �6�.C �/ �
��5B �)	� !  ���'( ,-�  �� 

�.�/�   

  

  

����	 	
  

 +/��
�� ���� R���� ��*�� ��*�      "�	��� ��	
�� ��� +��(IgAD 

)Immunoglobulin A deficiency �(CVID  �Bruton   h��%� ��

�� �	���� +�(/��#� '��- ��! �%/�� '!���� �  ��/�G /� ."���   +��(

 7�<%B +/�
�� ��� ��f� ��*� /� 2��    ��<
L !� ��(CVID   2���^

���� $���
(� ���<
L !� ."�����  '����- ����! ����� + 7�<��% ����(  +���(B 

Transitional �� (�/[-)       ���<�% u����	Y ��� ��  "	����CD24high 

CD38high �� �*�  ��� ������Y �#��5� ��� /� �/�q	� ��"� ."���

7�<%    .$�Y�- /���l �%/�� �/�� +�������%�<Y Q�/ !� '��S�%� �� �(

 ��5�� /���
� ,� '��� �( !� �"��� �  v���� ��� �� ) +�Dot plot  ��� (

     ) ��<L ��� '"�	 ��3 /��� h��%�FSC   ���Forward scatter  /��� � (

) v��L �� '"	 ��3SSC  ��Side scatter $�#
L C?% � "� ��Y�- (

 ���%�S	�Gate  "���-)1R /����
� � (  ��5��     h��%� ��� +��0�� +�

FSC  �FITC )1FL ��� �� (Gate  EB�) "� ��Y�-1 .(  

��0������ "��G/� 7�<��% +���( B � B Transitional /� )���9 

���5�D� '����- +���( "(���� � �/���� ����%�D� "���.  `��%��� "��G/�

7�<%  +�(B /� �5�D� )�9  '��-) "(��36/3 ± 43/10 ( �� $�K�

 '������-) �/������50/1 ± 85/2 (�����	#� M������S� /��+  $�������  

)001/0 < P ���  ��/���G /� .(  7�<��% `��%��� "��G/�  +���(B 

Transitional /�  '��-) "(��38/0 ± 00/1(   '���- �� $�K� �/��� 

)45/0 ± 13/1 (�	#� M��S� /��+ $��"� )260/0 < P EB�) (2.(  

  

���  

 ������Y �%/�� �#��5� ��� J"($�%�S	� +�( B  �$�%�S	�  +��( B 

�/[-�5�D� )�9 +  w���/ ����� �	
�� �� �� 8��� )�/�
��   ����Y� �

����� P����% .������� ���	
�� �����%/�� ������� ���W�
@� !� )�0
(���� +� 

+/�@	(�� �( ����: ���% U5% H(�  �� �  $% +���    /� ����%/�� ���(

���: 6%�3 �� +��� $��SW �K �� �� �(    $���SW !���� H��2�Y� � �(   ��(

�� ��9�	� ���. 7�<% ������� /� �)�/�
�� ��� EB*�  +�(B  2��
� /�

� ): ��AB� ���: ,��D� !� C3 �( �� ��; ���." )�/�
�� ��� /��   )�2���

7�<% � E%�
%83 '�F�9 +�(  +�B �� E��� ��  �G�9 �B���; +�(

'"���- /� I�D� ,
  +�( ): �(�� H(�  � "��� )7( . 

  

 

 
 ���1. A( ���� !� �� ) �"� 	# $�!%��& ��' ��FSC  �(  

Forward scatter) )'�� 	# $�!%��& ��' � (SSC  �(  

Side scatter *��+ 	# (Gate  .$��B(  ,�-�.(� /��"� ��
0�

 1��� �# ����Gate 1R.  
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��� 2. 	(.3- � ��"4- ��5��5���"� ��"� B  �B Transitional $��6 �� ���� � ���� ���  

A( "G/� 7�<% `%��� +�( B '��- /�  �"(��B ("G/� `%��� 7�<% +�( B Transitional '��- /�  �"(��C ("G/� `%��� 7�<% +�( B '��- /�  ��/��  

D( "G/� `%��� 7�<% +�( B Transitional '��- /� �/��  

  

 +/�
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Abstract 
Background: Common variable immunodeficiency (CVID) is a heterogeneous set of immunological 
abnormalities including decreased serum levels of antibodies (hypogammaglobolinemia), at least for two 
isotopes of immunoglobulin, and impaired antibody response to infection or vaccination. Thus, it is associated 
with increased susceptibility to infections. This study aimed to investigate the frequency of B cells in the patients 
with CVID in Isfahan city, Iran.  

Methods: Blood samples were collected from the patients with substitutive immunoglobulin (Ig) therapy before 
immunoglobulin infusion. Then, peripheral blood mononuclear cells (PBMC) were isolated via Ficoll-Hypaque 
density centrifugation. Flow cytometry method was employed to determine the frequency and phenotype of the 
B and transitional B cells using the antibodies of CD19-FITC (Exebio), CD24-PE (Exebio), and CD38 PE (BD 
Exebio). 

Findings: There was significant difference in the proportion of the peripheral blood B cells in the patients with 
CVID, compared to the healthy subjects (P < 0.001). But, there was insignificant difference in the proportion of 
the transitional B cells in the patients, compared to the healthy subjects (P = 0.267). 

Conclusion: The results show that there is insignificant difference in the proportion of the transitional B cells in 
the patients with CVID, compared to control group. However, more studies should be carried out concerning 
mutation in the involved genes to understand more aspects of this disease. 
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