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 ����)() /) 0(1� ����2�) � �����' /��(�����  &��3� �) ���� 4%��� �� �2�5
(Desferrioxamine)���2�) 67�� /) 8���7 /9:��� ����7 �;' <�� ���

���Q�RSد ���A��$*=Q
!�8�- ��8H ��A� @��$��!�&CT .#U! ��A� &N

����
 ��	�
� ��� �� �2 ����� �*�r�! �1� �� P1@� &���*�� �� ���#� ���1�� ����! ��Z#� �� G2�

���*�� w�B ��� � ��� �*��� +@H��� � &���� +[! &���2�#���+<�' \��4  .��Z#� �� ��.t7
 ��*�� A�##2 ��Y��� ��� � (�.67J +" @��� �! .676 � �#�� � :DX � W�' 0��2 \�#��� ���� 

+,! $�%���#1<�' ���H ���#� ��� . &���*�� �#� A���[�M �! J5��� ]��  .�*%� ��  �./M5 �4�� 
 ���� &���*�� �}/�z �4�� ����� �2c� . �� � ����� W�' ���*�� ��Y� +Da �� &���*�� (� �8�

���� �cX ��	�
� (� &�U*! A��� �'��� . �� ���#� ���1�� �������.t5 ��*��  ��	�
� ����M�/.J
������ 0� . ���#� l��2 ����) (� �1"��J5��� 0� (T��2�< ���18' ��� ��7/. %��� . ]�; ���

 ]��8�� ��=� \�� ]�; I���*�� \��(Desferrioxamine: DFO)���1�� l�G<� ��  ��1,@*� ���#�
�� A�� . ]��8�� (�� �	�) ������� ��mg/kg/ day�7/67 ( &�B ��1�< |
� �) ������� ��ng/ mlM/M� (

���1�� l�G<� �� ���#� �#1���� ��1,@*�.

���	�� 
�� 
�: ]��8�� I���#� ���1�� I���#� l��2 I�*�r�!�1�
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u
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 � �*�r�! ���            �S� �S%#� �S2 +�� ���� ���B `2 

     �� \��X A�##2 �� ! �*�� l�������  �     �� ��S� ��S	��
  ]��.KJ5    �	�2 g��! Cooley) (   �S� A��� n�S� .  �S� ��

          +S�� ����SD'�*� �S�	�! �� �DS4� ]P1B� ���*�� .  ��S�
�SS�(�*�    ��SS� � ����SS� �*SS�r�!�1� �� ���SS*�� \

           �����SB�� ��S1*2 \�S� (� �2 �� ���*�� \��(��1�
   �� ��#�� �*�r�! +���#�' .         +SDa �S� ����S� ��S� ��

    �S��@; ����SD'�*� &�G�� �1� ����D' A��%�( ��	�! l��2
�� l��2 ����D'�*� �4�� � ���F�� l�G<� ��� .

     �*�� �D4� &���� �2 ��%�� (�     � `Z#� &�B :�G! ��
 �� ��>�����،        ��S��� &���*�� �� \P>"� A�*a +*,H 

              �� �S�� C�S�� �SD*Y &� (� � &�B :�G! ����a ��
&�'��        � �@2 IuDH 0�� &�� yD1-� ��� ..������ . C���

  &�'�� �� ���          �cS	 +S�� \�S�X A�##2 �� ! �!��X ���
   � qS<� ���� S�          ]��8S�� (� &� C�S�� (� ���'�SDY � �

(Desferrioxamine: DFO)�� A��81�� ��� . �2  ��=S�DFO

         ���#S� l��S2 &�S_ �Sf���a �a�� +�� �>*� ��B
 ���')x .(

            l��S2 l��S�� �S� �>S�G� ySD1-� \����G' ��
        +�� A�� A���� ��*�r�! &���*�� �� ���#� �� +Da �2

   �� �[� ���� ������� .A�a       �S� �� ���#� l��2 +Da ��
 �� ��� C���+<��  W�' �@=a ����A�a   �S� �S�� ��

 ��=�DFOA��� +@,����) �.(
            l��S2 ��S� (���S� �� &���>*� � �*�2 ��	�
� ��

    ��=� � ���#�DFO       �<�=� (�� ��� ��#k*� � DFO  �� 
   ���#� l��2 �#�� ��@!��   A���"� ���   +�� A��)v (  �S��

   \��	�
� ��Ambroseti        � Y�S! 0S��H �P1B� &���>*� � 
� ���1�� ��       T� ��*�r�!��i � ��*�r�! &���*�� ���#� 

   ��=� (�DFO     (�� �S� mg/kg/day5/V6/   W��GS'  A�"S�
+��    &��� �     �S� &����DFO      W��GS' ��,S2�!�!���i �� 
A��2   � ���  �����      ���< +���,X (� ���� �� �1�,�,2�!�!�

 ����� ��DFOA��2 &��#a ���)� .(
     	�
� �� ��S< ����� �PB�� �S�Cuda     �� &���S>*� � 

       �1��� ��Y� ���#� l��2 ��*�r�! &���*�� �S2   ���S� 
   �� &�.M   �! J�   T��2�< �� �4��      W��GS' ySD1-� ���
A��2���)� .(

      ���1S�� l�G<� G�� ��� \��	�
� ��      �S�� �� ���#S� 

  ��=�DFO  T��2�< ��     �! r�� ���Jt %  ]�S� l� (� ���
  +�� A�� W��G' .  +Da �� �����#�      l��S2 (��S� ]�*1X� 

          ��S; �� A�� ��4�! �*�r�!�1� &���*�� �� ���#�A��� ��
               E�-"S! �S� �S! �S� 0S*a �� ��1���� &���*�� ��D2 (�
         \P>"S� ��B �2 &� +<�"�� (� ���#� l��2 3���(

     �� ��%� ��*�� ���� �� ����       �S� ���'�SDY &��S1� �#2
   ���� 0*a)�Is .(       � ���S(�� �� :S�?[! � ��  T���SU*

      ��SY� $�Sa ����S� �*�r�! �1� �� P1@� &���*�� ��1����
  �!�S4 TS>D<� (Acoustic Reflex: AR)   ��"S< ���SX �� 

���@;    ����� W�'  ��  W�S' �>��	�!�� \����^! (� ����
  �a�� �2 ����� �1-� (stiffness)       �!�S4 ]�S?1�� `1,�� �� 

     +�� A�� ����� W�'  A��S2 �2�   �S��)x� .(    �S�Z� �S�
;���<�&�           �� � A�"� ��h! \��	�
� ��2� �� � ����� ���( 

+���� �1@�� A���Y G�� �� ��	�
� .

 �	����

   ��	�
� �� ��
?� ��� (�(cross-sectional)�� ����.  �SY�! ��
  ��   �2 ��           &���S*�� �� ���#S� l��S2 ���S� �����S��

  �*�r�!J/ %��  ����)  ��(�� T��2�<    ���� yD1-� ���
�2   ���#� l�(�.M   �! J�    A�S� W��G' �4�� (    ���S� � 

       ���X ����Y 02 �� ���#� l��2x�Vv  �� �4��  �S���I
 ���X ���*� `%X.tt �8� ���' �@��[�.

  �;7     A�� ��� � (� A�� .67J  A�S� +" @��� �! .676
  ����!.t7     +S[! �2 ����� �*�r�! �� P1@� &���*�� (� �8� 
  &���� �����*�� G2�� w�B ��� � � ���� I����� &���2

  �#1<�' ���H ��	�
� .        0S��2 ]�X n�� &���*�� ��D2 (� ��1��
           ��1����U*! � �� �*� (� �>G�< �#��� (� T� � �� �1<�'

   �� $�%�� ��1���� � .         +SDa �S� &���*�� (� �8� ��  �?��S�
           ��GS� +S��8a �?��S� �S ��,2�!�!� ������� ��=�

    ���*�� � � ����� W�'���         ���#S� &�GS�� �S� ����  (�
���� ���B ��	�
� .

     ���*�� \�� ]�; �� ����� \�aP;�I      ���S?� � \�S� 
  ]��8SS�� ��=SS�) (��mg/kg/dayM/VJ/ ( � ��SS#k*�

          A�S� ���-1�� A����� (� &���*�� $�� ��1�< |
� �������
���' +@� �;���� $�< �� � .

          �S' �S �� �#1S��� ���@; ���#� �2 �����*��  � A�
            ���SH �S�� A��S' �� �#1��� ���#� l��2 �2 �����*��

�#1<�' .       ]��8�� ��=� ���?� �����^1� �� �Y�! �� TU�I
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          �����S�� I]��8S�� ��=� &��( \�� I���*�� \�� ]�;
               ���S� A��S' �� �S� T#SY � �S� I��1�< ���B |
�

 ���H ����� ������#1<�'.

 �����

  (�.t7    ���(�� ���� �2 ���*��   �#1<�' ���H I6   �� �8� 
 ���1�� ��� �P1B� � ��1����U*! &��� ���@;��i +Da ��

           ���B ��	�
� (� &�U*! A��� �'��� � W�' �� ��� ���#�
���� .

  (�.t5  �H�� ��*��   A����K�      �2cS� �S8� )K/5M (%�tK
   ���� �8�)./M5 (%����� .       �2cS� A��S' �� �#� �������

M�/.J     ��� A��' �� � ]��   �K/.J  ��� ]��  .   �S� 0H��X
  &���*��M    ��2��X � J5  ��� ]��  .  ��S*%� ��.tJ    (� �S8� 

   ���#� ���1�� &���*�� � ���@; �(J5���  0�  �����S�� ��
�x/x� ��� � 0�� ���#� ���1�� �8� � ���@; ��i �r��J5

���  0� ������� ��{{/�{�#1��� .    �� ���#� ���1�� �������
T��2�< �18' ���  ��M�/.J ���  ��� 0� .   ���1S�� �������

   �� ���#�&(��K/.J �� �  &���S�J6/.J ��S�    �S� �S2 
�#�� �P1B� ��@� ���)/5//P>(.

            ]�S; I���S*�� \�S� ]�S; ��S� ��1,@*� u��f
         &�B ��1�< |
� � ]��8�� �<�=� (�� I]��8�� ��=�

���1�� �� �� ����� ���#� �2 �D4�X e�1�  �S( n�� ��
��+ :

- �#�� ��1,@*�      ���1�� � ���*�� \�� ]�; ��� ����
  �� A�� ���#� .          \�S� ]�S; l�GS<� �� ��� \��@a ��

   T��2�< $�*! �� ���*��  ���1�� l�G<� I��     A�S� ���#S� 
�� .   ���*�� \�� ]�; �������K/./  ]�S� )  ���S*�� A���

 ���. �! JJ]��  ( ���) ]��Yx.(
- �#�� ��1,@*�  ����     ]��8�� ��=� \�� ]�; ���

 ���1�� �    T��2�< ���*! �� ���#�    �S� A�S� �� .  gS��1�
        &���*�� �� �� ]��8�� ��=� \�� ]�;J6/t    ��S� ]�� 

) ]��Y� .(
- �#�� ��1,@*�        ]��8S�� �<�=S� (�� ��� ����)  �S�

  ��������K/67 �D��    �D�2 �� ��(�� $�'$�'     �� &�S� &(� 
(�� (    �< �� ���#� ���1�� � T��S2      ��SY� ySD1-� ��S�

  +����) � u�f*   � ��1,@P.value     �S ��S� �S#�� ���
����@� .(          � +S�a� �S� ��S��� ��S� ��� ���   uS��#� (

      A��� �� �2 &�#_ &� ���� ]��8��     A�� �2� \��	�
� (� ��
  +��  ��     uS��#� (�� +�a�DFO      �S��^! ���#S� ���1S��
�*��#2 .]��Y�     ���1�� � ]��8�� (�� ��1,@*�   ���#S�
�� ��T��2�<�� &�"� W�' �� �� yD1-� ������ .
�*    �S2 �� ����� G�� ���#� ���1�� � �� ��� ��1,@

 �#�� ��1,@*� ���1�� l�G<� ��� ���� ���#�  l�GS<� �
 �� A�� ��) ]��Yz .(

   &�B ��1�< |
� ���      ��1,S@*� G�� ���#� ���1�� �
�#����@� ��� .

  ��1�< |
� �������    &�SB ng/ mlM/5�    ��S� )  0H��SX
x�x�  ��2��X �./65/ .( ]��Y�    |
S� ��S� ��1,S@*� 

   ���1�� � &�B ��1�<       T��S2�< �� �� ���#S� ��S�  ��S�
 yD1-� ���� &�"� W�' �����.

 $	�%&: W�B��X��Y�Z �� �����+ '��9�  
 ���1�: F�	 D�= ;�:[%9\	 ��� �� K]M'<���	 ���	 ��1�: 

 B����,

)!��8(

N�<!��

1OPOPP&PPP1PPPQPPPRPPP

 S��I

���D<0�
GGH/KGMV/KGEM/KGVG/KMKL/KGHV/D

P.valueKKG/KKKG/KKK'/KKK'/KKK'/KKK'/K

 $	�%1 : T�@ N�<!��D��G�� ?�^	 F�	 D�= 
 �����+ '��9�  ��KM_D��G�� �: !�	�� �@ ��1�: 
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	 !�	�Y �V+,� -�%� &������ `%( &��1+ a .��/�
� b�
� 2

;:

 B����,

)8!��(

N�<!��

1OPOPP&PPP1PPPQPPPRPPP

 S��I

���D<0�
GMJ/KGMJ/KGGI/KGML/KGLV/KGHE/K

P.valueKKL/KKKL/KKKI/KKKL/KKKG/KKKJ/K

 $	�%G : W�B��D��G�� ?�^	 /
� 
 �����+ '��9�  ;�: �� KLL��1�: 

 B����,

)8!��(

N�<!��

UVWVWWXWWWUWWWYWWWZWWW

 S��I

���D<0�
JLK/KJMM/K#

JGV/K

#

KVE/K

#
KKG/KKHF/K

P.valueKHG/KKVH/KJ/KGEV/KFV/KMGM/K

 $	�%Q:W�B�������+ '��9�   �� ;� �: K]M'<���	 ���	 ��1�: 

 B����,

)8!��(

N�<!��

UVWVWWXWWWUWWWYWWWZWWW

 S��I

���D<0�
GLJ/KGLL/KGHF/KGFG/KMJV/KGHL/K

P.valueKKJ/KKKJ/KKK'/KKK'/KKK'/KKK'/K

"��;!JHIJHIJHIJHIJHIJHI

 $	�%O:X��Y�Z �� �����+ '��9�  
 !�� ;�9��Z c�� ;�: ��9>B1� d�8 
� �� �� [%9\	 ���

B����,

)8!��         (1OPOPP&PPP1PPPQPPP[PPP

-L�
N�<!��

 q�5

yk

 q�5

6+��

 q�5

yk

 q�5

6+��

 q�5

yk

 q�5

6+��

 q�5

yk

5 q�

6+��

 q�5

yk

 q�5

6+��

 q�5

yk

 q�5

6+��

�(#��\ ���D<0� S��IKK'/

K

KGG/K

#

KGL/

K

KJK/K

#

KKF/K

#

KMJ/K

#

KKL/K

#

KGI/

K
KJM/KKME/K

KGI/K

#

KJI/K

#

P.valueFFI/

K

HVE/

K

HIF/

K
VFH/KFKV/KEFI/KFEM/K

HIJ/

K
VHL/KEII/KHEL/KVIM/K

�J��� 	 KL@
��9   ��� (�.t7        ���SH ���	��� ���(�� ���� �2 ���*�� 
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  �#1<�'6           � ���S�� W�' �� ��Y�� \P>"� +Da �� �8� 
���� ���B ��	�
� (� &�U*! A��� �'��� .

  (�.t5  �H�� ��*��     �� g?< A����6     ���#S� l��S2 �8� 
 T��2�< ��     (� l�� ���18' ���J5���  ��� 0�) �����S��

�/J� ��� 0�(.    �' �Z� �� &���     ���#� l��2 &�G�� �1<
 T��2�< ��  �� r�� ���          ���S1<�' �S2 ��S2 �Sa�� &��S!

T��2�<          �SD�B �SX �� �*�r�!�1� &���*�� �� �*D>! ���
*2�   +�� )7/. (%�2    �� �� ��� ��   �S� &��!  \��4�=SB

 ���<)z (+���,X ���� ��� +@,� ���< )� .(
          ySD1-� ���S<� �� ���@; ���#� ���1�� �2 ��%�� (�

 � \��81�     ��Y�� :<��! 3��� ��  ���dbJ5V/ ��    �cS	 ����
             �S �� � ��S #! �� ���#� ���1�� &�G�� �1<�' �Z� ��

 � w�B ����( q
?��*  �S��� �S�	�
� :�H� ������Y ����!.
 �� ���#�     �1�,�,2�!�!� \���� ����� DFO   ���     �SY�! �S�

  ��    ���1�� \����^! ��1,@*� u��f �
���    �� ���#�  ]�;
      ��=� \�� ]�; I���*�� \��DFO    �<�=� (�� &�G�� I

���' ���H ��	�
� ���� ��1�< ���� |
� G�� � &� .
        T��S2�< �� ���#S� l��2 \��	�
� ���� ��  ��S�

    ��� �� yD1-�.M   �! J�A��2 W��G' �4��   �S�� �� � ���
       �S�*%! (�� �� ���( ��@!��(cumulative)    ]��8S�� ����� 

(DFO) �1���  +�� )�I{ .(     ��=� �>#� �� j�<���DFO  ��B 
             �S>*� &� qS*%! &�G�� �1<�' �Z� �� &��� � �� #! ��

 ���' ���#� l��2 �a�� +��)x.(
          0H��SX � ���#� l��2 �
B &���� ���� ��Z#� ��
           +S[! �*�r�! &���*�� �� ���#� &�G�� �1��� ��� +���

   �� &����DFO     (�%� ������ T2�#� (Ti) 2     (� �S1*���/�
  +�� A�� ��4�! .         � E-"S� (�S� �S ������ T2�#�

A�##2 ����!(Guide Line)   uS��#� ��(�� G�S%! ���� DFO

�� +�� �@��[� 0��H �( ]���< (� �2 ����)xxIx� :(
          DFO (�� ������� 

Ti= _______________________

������� $�� ��1�< 
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Summary
Evaluation of Hearing Threshold in Patients with Beta Thalasemia Major Receiving Regular 
Chelation-Therapy with Desferrioxamine (DFO)
Mozafarinia K, MD.1, Farahmand Z, MD.2 and Ghazvini M, MD.3

1. Associate Professor of ENT, 2. Assistant Professor of Pediatrics, 3. Resident of ENT, School of Medicine, Kerman University of  
Medical Sciences and Health Services, Kerman , Iran.

The aim of this study was the evaluation of hearing threshold in patients with beta thalasemia major. For 
this purpose, 178 patients who were under regular chelation therapy with desferrioxamine (DFO) were 
selected and underwent ear, nose, throat examinations and audiological evaluations. Patients were between 
4 to 25 years old and 54.9% were male and 45.1% were female. Three patients were excluded from the study 
due to middle ear disease and tympanic membrane perforation. Mean hearing threshold was 12.46db. The 
incidence of hearing loss in speech frequencies was 1.8% and there was a correlation between hearing 
threshold increase and the duration of disease and desferrioxamine consumption. But no correlation was 
found between hearing threshold and serum ferritin level (mean 4046 ng/ml) or DFO dose 
(mean=38.68mg/kg/day).

Key words : Hearing threshold, Beta thalasemic major, Desferrioxamine 
Journal of Kerman University of Medical Sciences,2005; 12(2): 93-98
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