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/ �  "��� �!
�7��@ �7 Z)� '$  +  15�[� G
$ ��)Cohort ( �)�� "�): #�7��� � �,���@ ���  + 0$)\!�$ �]� ,�)�� �,?7� 

�PP=� '$HLA PP��): ��@'�PP� ^PP�4 ,� ,PP
��@ #��%DNA0% W�� '$ ���_!PP�$ �PP: �PP7PCR-VNTR �

0D �.E	 ,?F �=� '$ '��@% QD #��'�)`��!E5$IL-1Ra,
��@ ����: .�=� '$ ����: a�I)�D b��I�$ c5% ��)� 
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'�$ ��)� ,�)�� '$ .c5% ��)� �� �: ($,+ �7 b��I�$ "�7aGVHD �$�`$ (�� e�)I �
�3?I  : 

�/��SPSS ,
��@ #���% c�.�I .[N�c5% �� J��	 ;�2� � ��2� 0D g.!\� #�7IL-1Ra � ,P	  �P���� 

0�?��d$  .<�`  ����� h
�d '$ 0% ;*�i�%,
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�, (6)* -/F G�H���IL-1Ra �0GVHD ����)1I ; (J�:� 9��� �K�-1$� ��&� 

���

���	� 
��1* ����� �� (��4� ; (6L� �;� ���>�!� %A� -��#�

9��''1#0  � (M#''!; N��''�� -''/���  �D''��� O�D''#! 9�''I

(1!�: P�D'$� �;,�'� (1'!Q�� ; +#�'!R�S ('1�S @�I

(� ��* .U���	� %&�� ��BMT); ��'� "�'�#�$� %'&��

 %A� -��#� ���!��1#0 ���>�!� (�M��'* (X'!��� ��'Y Z'0

 �;-''[ Z��#:�'!\]] "��''L ���>�''!� %''A� -'��#� ���''� 

(� ��#^ .'�  � (')�"R)3 �;� _'�� ��'H�� Z'0 ('!�!� 

(�����)BMT(@��'0%#� Z'#67 -��#� `/&�; )Graft Versus 

Host Disease: GVHD ( ��%'#� 2-'//& -'�-4� Z'& �'!�

(� �;� _�� �#�	�� -*�0 .

GVHD _�%'� ; ��'[ N�'� ;� Z'0  ;�'0 ��'�  �a�  �

 ('� O#D�� ��'* .��'[ N�'�(acute GVHD) aGVHD  ��

Bb%��db%; 2-'* �I�'e -'��#�  � U'� 2�� ;� �� ����1#0

 f#!S fg�� (� (*���^ ; 9-H& @(�!�� 9�I ��*)
@�.(

_�%� h)*(chronic GVHD) c GVHD  �;-[�bb  ;� 

� ; 2-'* �I�'e -'��#�  � U'� ��b%�'� �b%9���� ���''	�

 9����0 ; �I��� �HD�)sibling ( �a�  � Z&HLA ��^ �'! 

(� 2-�� -/*�0 ��*)B.(

2-'�-� 9,�:��%#	���� (^-#i#� Oj� Z0GVHD `'�� @

_��&����! -/��� (��IIL-1 2-'* <>3'� �S �'0 Zk0�� �� 

�!�)d��@
.(`I;l� 2��� ��3� �I Z! Z& -�� �� m'n�; �,

 9; �0 5; ��;�& -/60
_#&�:��/�� 2������ @���'g; Z0 �� 

('''� -'''��;S .�, _'''��  � -'''/���H7 �'''IIL-1α@IL-1β

)�D''#��^S 2-''��#^ 9�''IIL-1 ( ;IL-1Ra)�D''#��^���S

 2-��#^IL-1 .( (� ��3� "��#�$� _#/F OI `��%	� Z& -I�

 _#o�;�� -#:��IL-1Ra @��3'#0 Z'F �'I �-'* -! fg��

 2-��#^IL-1 ���^ ��30S ; 2-_��&����! ('� ��4� �� -'��1� .

(� �a� Z0 2;R7 Z0 9-'��#� �'	�0 �;�; �R� �� Z& -!�@

_#&�:��/���(� -#:�� %#� -��#� 2-/I� �	�0 X!�� Z'& ��*

  ;�0 �� �S -#:��GVHD�!� �pC� .

-#:�� ��%#� IL-1Ra -'/F �'0 2-'��#^ �'� 2-/I� ��	 �� 

�'!� XH��'� �, _�� (6)* .�9���� �, _'�B; �;%'^� �

�'!� �;�'�/�� .�;�'�/�� ��
�, _'��  � @E'��� +'� ��

�''#A�� �S ���'')� "�''M	� Z'& �''!� ��''g�� 9 �''0 �'qg

!�'�)0'���)� "�M	� .�!� �h:S 2��1* 9�I����9��0 

�!� 2-* (��!�/* Z#[�� _��)(r@�.(

h:S �9���� ��'s� ���/7 Z0 (6)* -/F _�� B � ���')� 

; Q�0 �� 2��*� ���� (:���h:S 
9���� 
('� ���)� -'*�0 .

Z& �!� 2-* ���%^h:S 
_#o�;�'� -'#:�� `��%	� �0 IL-

1Ra �!� 2��1I .��30S ��4� �0 _���0�/0 _��&����'! XH��'� 

(� -*�0)�
��b.(

ZM:�k� _��  � t-I @�, (6)'* -'/F _#0 G�H��� _�	�� 

IL-1Ra#� 2-''��#^ ; 2-''/I� ��  ;�''0 �''0 -''��GVHD �� 

(� ���>�!� %A� -��#� 2-��#^ ����1#0 -*�0.


 ��
� �
���
(I;�^ OI �;� Z0 ZM:�k� _�� )Cohort ( �	�^ 5�u�� .

%A� -��#� 2-��#^ ; 2-/I� ���	� h��* ZM:�k� ���� �#M1g

 ��! �� Z& -���0 ���>�!� 9�'I�����'� ���� %'&�� Z'0 

%A� -��#� ; ��� "��#�$� (�M��'* ���'!��1#0 ���>�'!� 

ZMg��� -���0 2��1� .�'!� Z'0 Z'#:;� "�'7RY� .�'!� �0

�S' � 2- @"�M:�k� ���! Z��1� Ou[ �d�-'���^ ZH'!�$� 

)B@�.(�0 (��I����0 ; �I��� h��* 9�;�; 9�I��#M� -�� 

�a�  � Z&HLA @��^ �! -��#� 2-/I� �0 vwR��& -/*�0 .�I  �

 '��#^ ; 2-/I� ��	 ;� -'* Z'�	�^ ��'� @-'��#� 2- .DNA 

Z��1� �;�  � 2��q�'!� �'0 ; -* x��>�!� �IPCR-VNTR 

-'���^ �#s)� .Z'0 2-'* 2��q�'!� 9�'I�^ �jS 9 �'0 (:��'�

��0 ��  "��L:

�	� �^ �jS5'-CTCAGCAACACTCCTAT-3' 

�^ �jS�3^�0 5'-TCCTGGTCTGCAGGTAA-3' 

 ��	;��):� X!�� Uy!  ;��^S �, 9;�
%@��g; -'/F 

�, �� (6)*IL-1Ra �	�^ ���n (!��0 ���� ._#'/F OI

  ;�''0 ��'')�� ��''a/� Z''0 ����''1#0GVHD (/#:�''0 �''a�  � 

(� �a�  � ��1#0 z#���, G�H��� ���4� �� ; 2-* 9�#^ h':S 

 ;�0 �0 (/#:�0 "�7RY� ; �a� ����GVHD Z'M:�k� ���'� 

�	�^ ���n.

(HD'� �'k� )Relative Risk ( U��'* �HD'� ;)Odds 

Ratio ( ��h'':S �, E''6�>� 9�''IIL-1Ra  � 2��q�''!� �''0 

5�'� ��%''	��/��SPSS {''��Y  � �S �'n� ; -''* ZH'!�$� 

��/#1Y� Z6L�	 ZH!�$�r�%-* _##M� .

Hp'#6& �'"��#�$� %&�� �� (/#:�0 ; (��17 "�7RY� Z
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�;� 2B@2��1*�@%#�����

���

X'!�� (�M��'* ���'!��1#0 ���>�'!� %'A� -'��#� ; ���

 %� ; (/#:�0 ��==>�� �� ; -'* 5�'u�� ��'1#0 |:�'M� +'*

 ���#y��'&  � "�'7RY� _�� ����� ; 9��� �� }q[ �0 ���4�

2��� (��4� �#Dq� �4g %&�� _�� -* x��>�!� �I .

�S  � 2-I�3� ZM:�k� +� �K�[ ZM:�k� Z& �g 9�)N��  �

cohort ( �� `I;l'� _'�� �4g (	�K� Z6��-� ~#I ; ��0

 '1� ��'17� ��'1#0 ����� -�;�(@-'* 5�'	 Z'#4� Z'0 9 �'#� 

���K� �*�-� ��g; ����1#0  � Z��� .5�'1� 9��'0 2;R7 Z0

 �S Z��1� Z& 9���	�  � `#'� �!� 2-* `I;l� _�� ���; �I

 @Z��1� ��� ���K� fD&  � U� ; 2-* 2��� (	�& �#K��

 Z��1� `I;l� �� �&�* �4g  � ��	 Z'�	�^ 5�'u�� 9�'#^

�!� .

�� ����� 
l'� _�� �� `I;��bh��'* ��'	 �d� ; 2-'��#^ �d�

-/�	�^ ���n (!��0 ���� ���>�!� %A� -��#� 2-/I�)�;-g

�.(9�I�#A�� N�'� @U/'g @_'! h��'* �'K�[ `I;l'� 

�#MK; @9��1#0CMV  ;�0 @GVHD "-'* @GVHD @

�, (6)''* -''/F N�''�IL-1Ra -''���0 .(/''! 2�;-''$�

  � ��^-''��#^�/
�''� ��''! ��(/''! _#8��''#� �''0 ��''! 

b�/

)��/��SD ±(��0 .��^-/I� _#0 �������! _'!

 2;�^ _�� �� (/! _#8��#� ; -/�*��b
/
�)��/�bSD ± (

��0 .9��1#0 (��;��	 Z0 R�0� h#:� Z0 ����1#0 Z& E6�>� 9�I

�S f'#��� _�-'0 -���0 2-* ���>�!� %A� -��#� -�-��& @�I

��0 : ��d�@��1#0 �b1'!Q�� �'�0 Z'0 R�H� �q� (); �;,�'�

 ��-� ��/��(@��Z0 R�H� �q� ALL @
dZ0 R�H� �q� CML ;

�� Z0 R�H� �q� AML 9��''1#0 ��''F� _����'! ;(''��I

 @(��)��'	 (1�S @5�q/: ��'FMDS )Myelo Dysplastic 

Syndrom (;CLL -���0 ._�� ���d�@-'��#� ���'� ���

-'��#�)B/r�(%N�'�  �PBSCT (Pripheral Blood Stem 

Cell Transplantation) ;�bN�''�  � ���''� BMT 2��''0 

�!� .h:S (��;��	 (6)'* -'/F Z0 G�0�� E6�>� 9�IIL-

1Ra ̂ �� #�'!� 2��'0 "��'L _�-'0 -��#� ��^-�� :h':S

�)bp B�b((��;��	 �0�/�b%m��* �'#M1g �� h':S _���

 h':S ; (!��0 ���� ����1#0
)bp 
Bb(('��;��	 �'0�/�%

� 2�8��g�!� Z�*�� �� 5; .

Q�,4�:,�)�� K�S\6� � #����: "�,?7� "�,���@ 

-��#� ��-M� �d� 

-��#� ��^-��#^ (/! _#8��#� )����(
�

(/! _#8��#���^-/I�-��#� )����(



�#D/g {0�k� 5-7 )r/B�(%�


�#��n (����� _81I�� �#M1g 

2���S O�,� 9 �! 

��b =Bu + Cy 

�
 =Bu + Cy + VP 

�=Cy 
-��#� N�� 

��6! ��� 9��#/0 9�I 

���>�!� %A� (k#$� 

)�/rB(%��� 

)d/�(%�b

Z���#83#� 9�I;���GVHD 
�bb =MTX + CsA 

�B =CsA 

�� =CsA + cort 

9��1#0 N�� 

��[ (�!R0�6#� (1!�: )B/��(%��

��[ (�!R0�q/: (1!�: )d/
�(%��

_�%� (�,�6#� (1!�: )B/��(%
d

(1!Q�� )�/�d(%�b

��1#0 �8�� 9�I)�/�B(%
�

Bu = busulfan; CY = cyclophosphamide; VP = etoposide; MTX, 
methotrexate; CSA = cyclosporin A.  
 

h:S �'��! (��;��'	 2�;-'$� �� �'I�/b��d/�-'L�� 

�!� 2��0 .�#MK; ('��;��	 h':S -'��#� ��^-'/I� �� �'I@

��^-'��#^ Z0 ��#D0 �'!� 2��'0 +'��%� .Z'M:�k� _'�� ��

 ZH�� (��;��	 9�IaGVHD ���-���'!� .�'!� �'0 U'&R^

 ��0 �qL ZH�� ���n Z0)��-M��d�q� (+'� ZH�� @)���'q� (@

;� ZH��)B��q� (Z! ZH�� @)
B�'q� (��'4F Z'H�� ;)��'q� (

(� -*�0 .ZM:�k� _�� ����Z'0 R�'0� �'p� �� �'q� aGVHD 

-�-''* "�''	 .ddZ''0 ��''1#0 Z�	�3''#� �''� X''!��� h)''* 

aGVHD ; -�-''* R�''H� r� � 9�''p� �''� ��''1#0 aGVHD 

-�-* �S E#q� N�� Z0 R�H� �� ; -���-� ��3� .

�#M''K; @9��''1#0 N�''� @U/''g @_''! CMV  ;�''0 @

GVHD ;�, (6)* -/F N�� IL-1Ra (6L� 9����� _���

-/�	�^ ���n (!��0 ���� Z& -���0)�;-g
.(

;l� |���� #0 Z& ��� ��3� �K�[ `I'! _'I �� _';� �
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�, (6)* -/F G�H���IL-1Ra �0GVHD ����)1I ; (J�:� 9��� �K�-1$� ��&� 

���

�0 2-��#^ ; 2-/I� 2;�^GVHD ('/M� G�H��� ��'g; 9���

 _#��� _! ZF �I Z& 9��Y Z0 @����  ;�'0 ��'1�[� @-*�0 ��

aGVHD �!� ��3#0 .��%; 2-��#^ ���	�d�%2-/I� ���	�

 �� 
bZ0 R�H� ��! GVHD-�-���^ .

Q�,4&:�$)/ #���% ��5��%'��: �� �Hq� c)GVHD(

�pC� h���7 Odds Ratio p value 
-��#� ��^-��#^ _! b��/�b��/b

-��#� ��^-��#^ �#D/g b�B/�rr�/b

Z0 R�0� �#MK;CMV rdr/br�b/b

-��#� ��^-��#^ z#���,)h:S


(
r�
/b
Br/b

(1!Q�� ���/�bb
/b

��[ (�!R0�6#� (1!�: ���/bb�/b

q/: (1!�:��[ (�!R0� r�d/br�/b

_�%� (�,�6#� (1!�: ��d/b
��/b

9��1#0 �8�� �I���/�d�
/b

-��#� ��^-/I� _! bBb/�bb�/b

-��#� ��^-/I� �#D/g ���/b�
�/b

�#D/g {0�k� 5-7 �b�/����/b

-��#� ��^-/I� z#���,)h:S


(
�
r/�B�
/b

��6! -��#� ��� 9��#/0 9�I

(k#$� 
��r/�B�d/b

���>�!� %A� -��#� B��/bB�b/b

`I;l''� _''�� �� Z''M:�k� ���''� �''#M1g ��); 2-''/I�

2-��#^ ((��;��	h:S ��  "��L Z0 �I��0 )�;-g�:(

Q�,4
:c5% ��$�$�` �8�X B7�C� ��  15�[� ��)� ;�1�4�� �7 

�� ��$�$�` 

,�)�� 0�@,?7� 

�� ��$�$�`

,�)�� 0�@,���@ 
c5% Z)� 

d/�r/b�/rb/bA1 
r/�/bB/d/bA2 
�/
/bd/�/bA3 
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Abstract 
Background and Objectives 
GVHD occurs in 20–40% of recipients of HLA-matched sibling donor grafts. A number of 
studies suggest that polymorphism in cytokine genes influence susceptibility to post-BMT 
complications. One of the cytokine gene family (IL-1RN) encodes IL-1 receptor antagonist 
(IL-1Ra), an anti-inflammatory molecule that competes for receptor binding with IL-1α and 
IL-1β. The overall contribution of IL-1 to the proinflammatory response depends on the 
balance between these three molecules. In this study, we decided to evaluate the 
polymorphisms of IL-1Ra gene that might influence the outcome of BMT.  
 
Materials and Methods 
In this cohort study, patients' (n = 175) and donors' (n = 175) DNA from a total of 350 human 
leucocyte antigen (HLA)-identical sibling allogeneic BMTs were analysed. IL-1Ra gene 
polymorphism was studied by PCR-VNTR method. PCR products were then visualized by 
electrophoresis in 2% agarose gel. Then, the correlation between donor and recipient genotype 
and GVHD grade for their respective transplant was assessed.  
 
Results 
The frequency of the aGVHD grades was divided to grade 0 (38.3%), grade I (17.7%), grade II 
(27.4%), grade III (13.7%), grade IV (2.9%). Correlation between donor and recipient 
genotype and GVHD grade for their respective transplant was assessed. We observed no 
significant correlation between the IL-1Ra polymorphism and incidence of aGVHD, although 
possession of the allele 2 in the individual genotype was associated with less severe acute 
GVHD. 
 
Conclusions 
The observed allele frequencies were different from those previously reported. None  of the 
polymorphisms showed association with the presence of acute GVHD. However, presence of 
allele 2 showed association with aGVHD. If the recipient possesed allele 2, the probability of 
aGVHD was 46% and in the absence of allele 2, it was 62%. Recipient age, donor age, 
recipient disease particularly thalassemia were the most remarkable risk factors  for acute 
GVHD. 
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