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� �. !�@ ��. �2�6-%A:3 �� ��+B*� �C%� � D�� E:; !". �"�,F�C �-����� ��G�� �0	�. .�-�C�'C?	�%I�
(�� �- ��/)���� �- B*� %. !"E,- �-��� .-%��� �'JK� �. �L��M� !%N�C ����� O-�&- �
"1���
N��2�"!�P. 

2��%���Q���
N��2�"�*KC �. !�%. �� "�,F�C �-����0	 R�S)- �-�0)��� ���,- ��G�� .
� ��!
 "�� 	 

��%���@��N T�%��. "K+�."�,F�C �-�����2 �. ��G�� %�"R�, !U". �- ng/ml �>>> 
P�C ���V �� �. "� B�-
�2 + WKX + !, �J)%�"� R�, !LVEF ��, ��
�� /0)0	 .Y�- ���V �.��
N��2�"�*KC �. !�%��P. ���PV

R�� N�C"1��2� �-%���Q ���
N��2�"!0	 ��-� .."�� �-��� �L� ���%2 �K"9%I��P2 � �0	 %�"ZP,'�� +R�P, !
.':V'��"+ !AST+ALT �LVEF �-5��-0)- �LX-�� �� �� WQ, � �L��M� �- [13 ��� V"�/0	 E1& �.��-� ��

�'��@ �- ���8�,- �. /��t� /���9SC ��'�%:7C � �"0K�2�V �-�3 [.
�#�	� 	 
4>."���V �� �� �����O0� �/5±4/�������0)0	 /�"V .�2%�"���V �� R�, !��/��
N��2� "N�C � !"1�
.�C�C"Ang/ml $
>> ±
$>> �ng/ml $�>> ±
4>> = �� �5C�C �. �N �'. �L��M� ]��	 �- [13 ��� "A�.

ng/ml ��>> ±
5>> �ng/ml $
>> ±��>> �� �� %P��� ��PU��N �� %E2� )>4/>p<(.Z�2�."?�P1� ���
K�'N'� �. �� E�V�. [.�3 $>."��� ��^� N�C ����� ���V �� ]'*C E��#"1�0)0	 .
��$ �%�#& '

E,- R�, !"�%�2 U��  �� /��*. �&- /-�-� +�1" �C ����� �  �-� ���) �L��M� !%- .��?; �.��0)-'CLVEF 
0�_. �'1*. -� .

�(�'��(� )	:!"��
 ��2� +��G�� ��,F�C +���Q%�2� +�.�6 BS# �KM. /-+!"�%�2 

������ ����	 :��/
/��
����� ����	 :��/�/�


������ ���� �:���� �  !�"#$�� %&'�� ()*+ ,�-.#!� �����/0! �  ���)� 12)�)&#! � 12)�)	�34 567	 8)�%/�� 8�"9: � %30;�	 <�=>=?	:@AA��BA��C� 
�%30;�	 <�=>=?	 ���� �  !�"#$�� %&'�� ()*+ ,�-.#!� ��/0! �  ���)� �"D 567	 8)� �
@B�  ���)� 12)�)&#! � 12)�)	�34 567	 8)� ��/0! �  !��!  )E ��=/#!  ��$�0 <�=>=?	 ����F>=G %&'�� ()*+ ,�-.#!� !... 
AB*I 567	 8)�  !�"#$�� %&'�� ()*+ ,�-.#!� �����/0! �  ���)� J
C%30;�	 <�=>=?	 ���� �  !�"#$�� %&'�� ()*+ ,�-.#!� �����/0! �  ���)� 567/� �
� !�"#$�� %&'�� ()*+ ,�-.#!� �����/0! � 8��+ � J*I 567/� �
� !�"#$�� %&'�� ()*+ ,�-.#!� �����/0! �  ���)� ��!)K 567	 8)� �
��/�� �%30;�	 <�=>=?	 ���� �  !�"#$�� %&'�� ()*+ ,�-.#!� �����/0! � %4�-.���$L ()*+ 1! 

 !�"#$�� %&'�� ()*+ ,�-.#!� � %�)3+ M'�� �
�N !�"#$�� %&'�� ()*+ ,�-.#!� �  ���)� 567/� �
��%9>��G <�=>=?	 FO0)	 ,�-��� �  !�"#$�� %&'�� ()*+ ,�-.#!� � %')P>G "'�! Q�9'��� �1��0 �9>0 %*+)G  �/0��3>G 
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%R>��	  ���� �S!T>�������� �G ��U����  !��&34 � %��� T>�V 

���

���	� 
W��' %30;�	 �0�>#� �� %#2 M	 %&>/#2 �X/E! T��	

 )V 1�4�).� �� F�$Y��D � ��3' $! %=Z�9� [F#!�/�"� ,
�G �>0L %I�' Y)9\ � "94 ,��I FR' [F#�>����E [�=���L>��

�'��0! W)@B�(.�).�� ��3�' �� %3�0;�	 �/G  2 _)>' 
`!�Z! �  !��! "�:�� T��/.�>G  !�"�#$�� 1����� )��"�V

�N(% �Pb:! �� [�%�).�� %G)9\ cZ�9� �� [�N%B�%�
�0 ���cZ�9� ��%BA%�0! )A(.��2��� %3�0;�	  !���3>G

 %� ��! T�! � "#�!� de9�  )E c���	 FG $�># F�G �f9� "#!)	
 ��g! T4L Y)0�%���G ��  �K�! � �4  "�G ��*/7� 1��4

',"�P# �� ��FG � �K�! ���G � �4 ��!� F�"�: ��4 ����K .
dP� � � h��� �*+ T��	 �> ��2��� %3�0;�	  !���3>G �� �[

W3f	 �i�+! �� T4L1J�*I j)6�E F�G  "�G ��*/7� 
%� "'�G)�BC(._)�g)� T��! $! 1�>K)*\ �P\ [ !���3>G 

$! %/���G1��!� T4L !�$ ��g! T4L �'!��G 1!�G %,��b/0! 
"99�.dP� T>�������� ! � T��	%*: 1��!� T��	 T�4L !�$�

<�f# 1��!� M� ��2�� %30;�	  !��3>G 1!�G <�>V ,"94�
 ��"V $!AN )9���	 k>� ��0 ,�)�G ��0! )�(. ���U���� 

��!����0 �� ��G T>��! F� ,�)G %�
�@ $! � ,"�' F/E��0 
��0�
�� G Q�/0� �� >��0! F�/��K �!��I  !��3)��B
(.

�=� ��  ��U������������� �G F� l�G�I k4��� J�\)� T>
 [(�0 T>/��� mn0 F\)	 � J�*I � "�R� T�4L ���G k4��o

%� T4L 1�!��! W�� k�!��! ���K)��[��[C(.
��0 �� �41E!>,��b/0! [� $! Y��9/� ���� 1�4 %�R>��	 
1�4��!� �T4L !�$ ���  !)�9+ FGT�4L ��	�G 1��4 !�$ %�� 

==?� F\)	 ��)�>�0! F/��K �!�I T)�CB�@.(	 �G F�G F\)
 l�3?	 ("�+ [ !��! �� T>�������� 1��!� %#!�K � �)R3�

 # ��)� $�� `�6� ��  !��3>G>! p�!)+ [��!� $��� ��!� T
�9+ �G �� ! F�G ���T ����� ��G  !���3>G %�R*I p�!)�+ F�o

 P\)	 lG�I �)RPG T>��������%#>��G F�O��n� T�! [�0! F/��
  ����� "�>b� <!�S! %0��G `"4 %�R>��	 T>��������� �

[%���P9	 F�G T>��������� ��G  ���� �G F���=� ��  ��U����
 [T>�������� 1��!� %��6� $�� k4�o p�!)�+ k4��o

 �R*I %���3>G ��/PG l��3?	 F��f>/# �����2���� %3��0;�	  !��
 G ,"99� FO\!���� F�=>=?	 �o��(��f#! 1���0 %3�0;�	 <�

"')��[��[��(.


 ��
��
� ��
!����� <�)��: F��G F��O��n� Tk��7G �� %9>����G %�����$L�

 %*+)G  �/0��3>G %30;�	 1���0 �9>0  �/���$ $! �@�A ��	 
 �/��$ �@�� �� ��G 1��G F�o 1��2��� %3�0;�	  !���3>G 

T>G)*K)34 $�)���/&�! k���$L[1��3>G  L,"�' <��RS! �4
 �0! F/��K (�f#!.*o>G F>$��># ���&�  )�E c���	 FG  !��3

 *q.� � "9/'!�%� �� >��	  !��c L  )E �'!"# �)\� �4 .
 L %90 ,��"?� G �4>T@N�CT>/���� mn0 � ��0  L��4

 $! �/.>G ng/ml @NNN�)G .���g� � �=�!)� J�� $! r�
  L T�"�!� �� ��3>G $! %R/� G [�4>G  !��3 F���6	 �)Z%�� FG

,��KCNT�0 s��?� $! ,���K �� T�! � "#"' d>�=	 ,�b# [
r9\[ !�>� � T>/��� mn0 �R*I ,�  ��G %(EF: Ejection 

Fraction) "#"��' 1$���0 FG�.��� .M��>�!�K)�� <���+XZ! 
[r9\ [T0 l��'  !��3>G _���' [ 2)>b��#!�	 T>���! T0

 ��!� `�6� <"� [T>��������1T4L 1!�$��	�=%d4 �
��?Z  ��$ T>9t �!��G1"' �RS %	�+XZ! (�� �� .rU�0

CN ��	 T>��������� ��G  !��3>G $! �b# ��=%)T>��������� (
F#�E��o �E�0 �!)# r>	 $�� �G %��P9	 FGmg/kg �NBCN

[$�� ��C� "9/��K �!�I  ���� �?	 F/b4 �� ��G CN��b# 
 ���� �?	  !��3>G $!%R>��	 o!�)�E  ��U���� %�E��0 

F#�E��o r&	)�L $�� �G mg/kg �CBCN[$�� �� C�� ��G 
��	 T>���������� � F��/b4���=%$�� ���G mg/kg @CB@N��

[$��A"9/��K �!�I F/b4 �� ��G .��4  !��3>G M�� ,��� ���G
  ���� ,)?# ��)� �� � "#"' F9��O� � �����[�Ru� <!�S! 

%��3/V! p�!)+ ���)�0��!"9/��K �!�I .� T>/��� mn0
 $!  !��3>G T>G)*K)34 T>-#�>��� FO��n� _��' $! lRI ,�� 

�0� v�0)	 F�O\!�� �4 �� rU0 ,�-/Electronic counter 

(T-890) ,$!"#! ��!"#�/0! ��� FG �"' �RS � 1�>K . ��G
 R*I ,�%$! ,��b/�0! ��G � J*I 567	 8)� v0)	  !��3>G 

,�-/�0� ��G  )�U3>0 ��� FG %�!�K)�����)�!Ving med 

800 "' �RS � %G��$�! FO\!�� �4 �� .��0! ��ow FG ($;
 %0��G Fo 2� $! ,"99o���!� d�%G>%G ��3 �)�G _XZ! . !��>�

 ��� F�G [ !��3>G T>/���IRMA)Immuno Radiometric 

Assay (  ���>o $! ,��b/��0! ���G �RADIM �� � ���>��/�! ��� x
��$L�"' (�f#! �R/O� ,�-..d��#L 1"R� 1�4)l���'ALT �

AST (  ,�-/0� v0)	  !��3>G)�NA(%t�/>4 �>o �G Q��� 
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 )��$L ��� F�G �IFCC )  International Federation of 

Clinical Chemistry (,$!"#! ��K ��RS � 1�>K ��"rU�0 �
��P9	 F�G T>��������� %#����� ,)>�' ��  ����� �>S{	�%�

"�' F����=� �-�"�&� ��G [d4 �G  ��U���� � T>�������� .
�4��>O�1�  !���3>G ����g� ("�+ l��' FO��n� $! |��E 

[ ����U����  ������ _����' 1!���G T�"���!� F��G �>0����V 
�)G  ��U���� FG �>0��V � T>�������� .<"�� T>-#��>�

 FO��n�  ��$�/�±C/���)G ,�� .G <�+XZ! F��0� ,"��L
 (�# v0)	 1���L �!��! �@SPSS �f	 ��)� �*?	 � F>�!�I l

!�G � ���K1�=� � )�$L $! %3� 1�4�>~/� F��411����L 
repeated measurements �T-test � � l=/����� �=����� F�

"' ,��b/0! �� ���f� 1���L  )�$L $! %b>� 1�4�>~/�.
����� ��

#���� ,��K ��%[%���P9	 FG T>���o���� ����b# )A�(%
� �������
����b# )C�(% ������� ,�����K �� �  $%���R>��	 

[ �����U���� � T>������o����������b# )C�(%� ��������
�b#)AA(% $"#�)G .��?Z �!��G1����b# )@�(%���K �� ,

#����%� %���P9	 F�G T>���o���� @N��b# )�N(%,���K ��
 �)G ,"' (�f#! [%R>o�	  ���� .T�0 [ !���3>G T�0 T>-#�>�

 T�0 [ )�E c����	 T>���! T0 [%30;�	 1��3>G 5>7.	 
��?Z �!��G1`�6�� <"� T>-#�>� [T>��������� $! l�RI 

T>-#�>� [FO��n� _��' T>/��� �FO��n� _��' $! lRI ,�� �
�>�  ��G T>-# ,�R*I%)EF (��� �� FO��n� _��' $! lRI ,�� 

 ���� ,��K � %��P9	 FG T>���o���� �G  ���� ,��K%R>��	 
 �����U���� � T>������o���� ����G[���9O� `X/���E! %�!�1

�'!"#)��"\�(.��#���� ,��K%[%��P9	 FG T>���o���� 
���3>G )��(% ���� ,��K �%�R>��	 [
���3>G )��(%X/�R�

"���#�)G ����G��� F���G)A/Np<(.
�����3>G )��(%,�����K ��
 � %��P9	 FG T>���o���������3>G )�A(% ����� ,���K ��

%R>��	 %	��)>�)����o FG X/R� "#�)G)A/Np<(.��b# )C/N(%
%���P9	 F�G T>���o���� ,��K �� Fo �'!� 1">���>	)U��4

 � �)G��b# )C/N(%1">���>	!���)U��4 ,���K �� F�o �'!�
  ����%R>��	 �'!� �!�I.����o����  ���� ,��K ��>F�G T
�P9	%�[��b# )��(%�� �	  ���� ,��K%R>�� �N�b# )�N(%
���o)->`�6� T%�"#���.

 ����� ,���K �� F�O��n�  ���� �� T>/��� mn0 T>-#�>�
%��R>��	��G F��9O� �)��Z%�!�1���G  ������ ,����K $! ���/3o 

T>�������� FG �P9	%��)G )NA/Np<(.d�4 �9t>T>-#��>� T
 !�>� EF FO��n�  ���� �� �� ���� ,��K %�R>��	 �G F�)�Z
9O�%�!�1G>#����� ,��K $! �/.%T>��������� ��P9	 F�G %�
�)G)NA/Np<()��"\�(.

�G  ���� ,��K ��T>�������� �P9	 FG[%� mn0 T>-#�>� 

Y�0X$:�L��M� ��'� ��G�� ��,F�C �-���". O�a_�����V �� b"c8C �. 

�"d�� !"��
 ��2��%�*KC �. C ������1" � p value 
FO��n� (�-94 �� T0 C/C±����0 �/C±����0 �/N

%30;�	 5>7.	 T0 
/��±�/�@,�� �A±
/��,�� 
/N
 2)>b�#!�	 T>��! T0 �/�@±A/��,�� A/��±@/��,�� C/N

��?Z (�f#! T0 1�!��G C±�/�N��0 C/�±�/�@��0 N
/N
`�6�  ��$ <"�T>�������� �/A±�/�C��0 
/A±A/����0 A/N

$��T>��������)mg/kg/d(�/�±@
 �/A±�/@CN@/N
 ��U���� `�6� <"� B�/�±C/��,�� B

 ��U���� $��)mg/kg/d(B�/��±�/A
B
 $�)(�K)*>�(�/��±A� �/�±
/C�N�/N

T>G)*K)34 T>-#�>��FO��n� _��' $! lRI ,�� )gr/dl(�/N±�/
�±�/�N�/N
T>/��� T>-#�>��FO��n� _��' $! lRI ,�� )ng/ml(�ANN ±A�NN ��NN ±ACNN �/N
 ��G T>-#�>� %R*I ,�)EF (�FO��n� _��' $! lRI ,�� (%) C/A±�/�
1/7±1/68C/N
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%R>��	  ���� �S!T>�������� �G ��U����  !��&34 � %��� T>�V 

���

Y�0X�: �C ����� �"&�C �1"!"��
 ��2� .�� ���Q%�2� !"��
 ��2���G�� ��,F�C �-���". �� �%�*KC �. 

���-��� ���� �%�*KC �. !"��
 ��2� C ������1" � P value 
���! F4�� �/N±
�±�/�@A/N
�(�� F4�� �/N±

/N±�/�C�/N
�()0 F4�� @/��±�/�N�±
/�A�/N Hemoglobin (gr/dl) 

�(��Pt F4�� �/N±

/N±
��/N
���! F4�� ���� ±A��C �AC� ±A��� ��/N
�(�� F4�� �CC
 ±A��A �C��±@��� �
/N
�()0 F4�� �N@� ±A�
N �C�� ±AN�� �C/N Ferritin (ng/ml) 

�(��Pt F4�� ��NN±A�NN �ANN ±@�NN NA/N
���! F4�� �/C±@/�
�/�±C/��A�/N
�(�� F4�� 
/C±�/�

/A±�/�
�@/N
�()0 F4�� �/�±�/���/A±�
A�/N EF (%) 

�(��Pt F4�� �±��A±�
NA/N
���! F4�� ��±�/�@
/@�±�@N�/N
�(�� F4�� �/��±�/C��/��±�/A��C/N
�()0 F4�� 
/A�±C/CN�/@�±�/AA@�/N AST (IU/ml) 

�(��Pt F4�� @/��±A�C/��±�/@�A�/N
���! F4�� �/�C� ±�/�AN @/A�±@/�AN�/N
�(�� F4�� �/C�±�/�@@/C�±�/�C��/N
�()0 F4�� �/�
±�A�/��±��N
/N ALT (IU/ml) 

�(��Pt F4�� A/A�±CN�/��±@/@��@/N

�� FO��n�  ���� �� T>/��� �=� ���G F��_���' $! l�RI ,��� 
9O� k�!��! FO��n�%�!�1��� [��'!"# % ����� ,���K �� 

o�	>R%,��� %�Z $! r� T>/��� mn0 T>-#�>� [�A�� ,��� 
�=���G F��%�9O� k4��o F�O��n� _���' $! l�RI ,�� �!� 1

�'!� )NC/Np<(.
=?	 <"� �)Z ��>c[���b# )��(%$!G>,��K ��  !��3

  ����	%R>�� ��V �� "#"' %'�!)K Fg��+ ��t� %�� F�o 
4>��G $! x>��G  ����� ,���K ��  !���3 T>��������� F�G 

�P9	%�[��-# ��!�K %'�!)K p�!)+ �".���b# x)�(%��
#���� ,��K%T>�������� �P9	 FG%����b# )A(%,���K ��

  ����R>��	�%t��g��+ ���/0)� F��"#"' %.(!"�o �>�4
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Deferiprone plus deferoxamine versus deferoxamine  
iron chalation in beta thalassemia major 
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Abstract 
Background and Objectives 
Iron overload especially in heart is one of the most important causes of death among patients 
with major thalassemia. Chelation therapy is one of the main therapeutic methods in these 
patients. This study was done to compare the therapeutic effects of deferoxamine (DFO) and 
deferiprone combination therapy with deferoxamine alone in the patients of Mazandaran, Iran.  
 
Materials and Methods 
In this clinical trial, major thalassemia patients with serum ferritin >3000 ng/ml were divided 
into two groups and matched based on age, sex, serum ferritin levels and cardiac systolic 
function (LVEF). First group received DFO alone and second group received combination 
therapy of deferiprone and deferoxamine. The patients were physically examined every  
month; serum ferritin, mean Hb, AST, ALT, and LVEF also started to be measured 6 months 
prior to the study and subsequently at every visit. Data were analyzed using t-test and χ² test. 
 
Results 
There were fifty patients in each group in single and combination therapy groups. Duration of 
F/U was 28.5 ± 6.2 months. Serum ferritin levels in single and combination therapy groups 
were 4100 ± 1400 and 4500 ± 1700 ng/ml during 6 months before the study, respectively; the 
levels decreased to 4600 ± 2200 and 3800 ± 1400 ng/ml at the end of treatment, respectively 
(p<0.05). Only 3 patients had leukopenia and 10  had nausea in combination therapy group.  
 
Conclusions 
The study showed that the combination therapy has a better effect on decreasing the serum 
level ferritin. Moreover, it can improve LVEF. 
 
Keywords: Deferoxamine, Deferiprone, Thalassemia major, Ventricular ejection fraction, 
Ferritins  
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