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�)����� 9�:�� �;3) �1% �  
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      �� ����� +���	�� ��	��,�� 	� ��  1�94 '���.�   ���$

  �� *('����.� .�C�	��)      ���D 	� 6����� ]���� �����.

 ��9�-�9����   	� ����4���54� 6������ � ��,�8 .����$

� � o&p ]��� :!� 15,� ��	�,��    6����� *4��K

.���0 ��� ���.�� � 	��5!���	��  

      ��� ���"� ��	��,�� 	� ;���$ 	��V �� �  ��)�	��

� q�E� ���  1�B� ��!	��  �� *��$    ]���� �����.

 � ��� #�� ()�  *6�B�� 	� 6���� *��� ���.��

 ��$ T`����      ������� ��� ����� .����0 0����= �

���	 ������ *+���0	�-   ��	��,�� 1�� 	� ��,���

�  ��$ ��� ��5�,� ()�  ]��� ����.)12(.  

      +���N. � T�F� *����0 W���K� *
	��,�� 	�5��

��$ 
���� �� W�. � 
��/C     	� ����i. *	��5� 
��)

     ��9��!� ��� 9������ *�E-$ � ��,��� :�&=��

 .��$ ���� ��	�,�� 1�� 	� :!� 15,� �)�	�� � B�4���

(� �� *���� 1�� 	�   
B�4���� 	�,�� ��,) K�	 
�)

      ��� +�� ���,) ���� :��4�&D )��0 .:!� Th� �

   �� ;�\= #���  	�V �� 	�,�� �� *
B�4���   
� � ���$

� �H�� R��,) 
��� �	 	��� +� (Z�  �� )13( .  

 	� ,��� ���C�7��) � :!� ;��$ +��	�� ��	�,��

 	�75-25     ��`� ��� � :�!� ��$ R	�B0 ���8 �Q	�

�  #�� ()�  � T�����0�7�) *��� ���.�� 	� �!	

     6����� ]���� ,��� ���C�7���) .��$�� �er� ���

  ��� 1�C��.������0 ���� �����0 s��!�C   X��$�. � ����$

���	�) � ()�  �	 ��� 
�)  �)�)14(.  

  .��C�	�� �)�`. 1�4�� :!� 15,� ��� ���.��

     +���	�� ��	��,�� �4� *��$�� 
��= :���� +�����.�

:���� ���� � T)  .���  �&���� :��5$ 1�� �� �����.

��K�� 
���  
	�,��     ;����. ]���� *��	�� ��h� 


 �� j��� ����5!����.	8 	�     j���� ������� � ���$

���$ � �94 m	B� � �8 
�)     ���.��� ]���� �����.

   ���� T�  � 1�t���C����	� B��! ��",  .��$ ���

��!	 �u�� � ()�  �� *�Y�� �8 �� $��   '����� ��

��. 
	�J       B���! ()��  ��Y��� 	� � ��!��. :�48 


 �� +����� ��� �      v"�Z�� #����� *�	 1��� �� .���$

����  � (��BD� =��� '���.���� �� w�F� 
  �  �����

  ���d� ���. (��BD� ]���     	��h� � �=��� q��Q 


� n�&�  ��$)15(.  

:���4����� ���  1���� :����h� 	�  	���h� 
	�	�� 
���)

����    :�`�J 	� +������ ��� � B��! 
    	� ���� 
��)

��$ ���� ���  1�B� ��!	�� �� ��"� ��	�,��    ��  ����

  ����5� 1���� ��� x .�������� ����� ���.���� ����Y�� 	�

  *1�B�� 9��� �� +��	�� ��	�,�� �  :!� 
	��p

    y��	 k�H� ��� ��,��� ()�  � b��\p� ��   � �����

IY&.  ��=�� ���ZD ]��� #���� 1�� �  :��� 	�8  


 ��$ ���)16( .  

 �&. #�4� ��     �	���p � ����F� ���&4�\� T�  ���

       ���5�,� 6����� ��� c".��� #����� � L���$ !	��

   ����	� 	� :�!� 15,� �  
B�4��� ��	�,�� 	� ���
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����� ��	
�� ��� �� ������� ��� ���������  ���"� ��� ���	��#�$�� % 

      ������ 
�	 ��� ��&4�\� 1��� *��$�� �er� ��	�,�� 1��

:D�0 '�Y�� B�4����,) :N. #)z��.  

  

��� 	
  

 	� �&4�\� 1��60  B ��� 	� ��� B�4����,) :N. 	�,��

���     ���0��4 � 1����� *�� �h�$ ����) ���!	�,�� B�4

{��$ .�$ '�Y��    �� �.���� 1�! #��$ ��	� 
�)25 

   #�)z�� *B�4���� L��$ �� ��� �! #=��K :$/0 *6�!

{��$ � ����  ��	� �� #��,. '�� #��$ U��� 
�)

     ����)� (��B�D� 
��)�	�� q��E� *|��V �� 
   #���

C 	� ���� �	�� 
�)��i�� ���"� #��  *��� ������ 
 

.��� ��	�,��  

  *1�! #��$ +�D��0��� 
�)��i�� *�&4�\� 1�� 	�

    ���! #����� � B�4���� �� �&� � #"= ��� 	�FD *�=

    ���	�.�	��C X\�! *:��� �.�,) *1�4����0�,) �����

)PTH�	�� ()���  ��B���� *( 
   B�4����� �� k��C '���!

)URR  ��Urea reduction ratio  ) '��! 1�)8 *(Fe *(

 :�D�% *1����D ) 1��H�����. �� 1)8 6�E.�TIBC   ���

Total iron binding capacity L�"���$� ��B����� *(

) 1��H������.TSAT  ����Transferrin saturation *(

) �H�DP) T���  *(Ca) T�!��C *(K ) 1����"48 *(alb *(

) 1�� ���CProlactin) B�4��� :��H  {��$ *(Kt/V 

 ����Clearance multiplied by time/volume � (

{��$  .��� ��	�,�� ��� ��5�,� 
�)  

	�     	� '��! 1�� ����C ��&4�\� �	�� ��	�,�� '�,.

 (�����8 ���! � �$ '�Y�� �K�� ��9F����8 +�  �) �� �

�����C 
  .�$ :"e � U��-�!� ��	�,�� B�4���  

 ��	�,�� ��� ��5�,� :�&p���  (�!�C  �����  


15-International index of erectile function 

)15-IIEF) �$ !	�� (17.( 1�� (!�C ���� 
  #���= 

 ����,���� ����l ��h��  #����$15 ��!6�r :��!� ���  

�"�� 
�) o��-� ��5�,�  ���� �	  ���  ���r�!  ��� 

������ �HQ �. y�C � �Y�! . ��)  ��l  �������  1����C  ��. 

*�$�� 6���� ��5�,� ��� �.���$ � �$��  .  

 �������V� 	�'�����  	�B���D�SPSS �-����� 
 16 

)version 16, SPSS Inc., Chicago, IL ( �� � ���H�!�

  9���",) I��p ����8 � H�Q�. 	��8 ��Spearman 

  .�$ #��N. � ��BY.  

��1 �&4�\� #Q�K ��  |��V  �	�,�$ 
 955*  b��E� 

:�����&� ��F)�uC � , ����� 
  '����� ��9��F��� j�����

5$BC � �� �h$ �$��.    

  

���	 	
  

������� 	� ��	���,�� 1��! 
 85-28  1�9������ ���� 6���!  

4/14 ± 9/58  � +���D��0��� ����E-F� .����� 6���!

(����8 y���� ) 6��� 	� ��	�,�� 
�1   .:!� ���8  

��,.   1������� �� ���	��h9� ���	� :N. *��	�,��

 �������  *~ 1�������� � +���4�D ����!� *k5�7��,  b

��  ���� �� �� T���     �Z�	B. 1�����C����	� *6���.

  .���$�� 	��=  

11 �) �H3/18     � �"�= 
�	�� ��	��,�� �� (��Q	�

39 ) �H�0/65    ��h�. � ���� 	�FD �p 
�	�� (�Q	�

���	 
�	�� B�� �H� +� � q�E� 5$BC ���� . 

  6����� 	� ���  �����l2   ����5�,� *:��!� �����8

y���C �����0 
 ���\��	 �� 
��,�����p	 #����$ ����� 
 

     #��� *+�,�!�0	� ���5�,� *
x��&� ��5�,� *���

���p	 � ���.��� #�-� ��	�,�� 	� �  
��, 

   ���� ���5�,� � 
B�4����,) #���� 9��",)

 9��",) I��p ����8 W�!� ��Spearman   '��Y��

 6���) :D�03  ��	��,�� 1! *����8 1�� W�!� �� .(
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����� ��	
�� ��� �� ������� ��� ���������  ���"� ��� ���	��#�$�� % 

���  �� 
       �!�5&� ���".	� ���� ���5�,� #�����

��� ��F� (H��).  

      ����	�) X\�! *����8 :�!� ��� y���� W�!� ��

	�C    
x��&� ���5�,� ��� W�5&� ��".	� '�! ���	�.�

)042/0  =P ��\��	 �� �  
��,���p	 � ( 
   ����

)031/0 =P .:$�� (  

    ����5�,� ���� ��	���,�� +�4������! ����� 	���FD

) +�,���!�0	�037/0  =P �� ����  
��,������p	 � (

�\��	 
 ) ���015/0  =P  � :�$�� T�Z��� ��".	� (

BUN )Blood urea nitrogen��� '���! ( ����5�,� �

) +�,��!�0	�034/0  =P���\��	 �� 
��,�����p	 � ( 
 

) ���042/0  =P�\��	 ( 
   .:$�� W�5&�  

   *'��! 1�� ����C X\! �� ��	�,�� ��� ��5�,�

  *1��H�����. *1����D *1)8 *:�� �.�,) � 1����0�,)

      *T����  *�H��D *1����"48 *T��!��C *1��H�����. L�"$�

Kt/V ��� V�".	� B�4��� ��� �) :$050/0 > P(.  

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

�	���� ������ �������  ����	��± �	��� ������  

 �)*(kg) 50 102 2/12 ± 5/67 

 �-(cm) 150 185 0/9 ± 9/168 

 �./�%� )� 0$- 1./ !2.� � 3 ���4(mmHg) 100 190 0/24 ± 2/137 

 �./�%� )� �67 1./ !2.� � 3 ���4(mmHg) 90 180 5/21 ± 3/127 

 �./�%� )� 0$- 1./ !��%� � 3 ���4(mmHg) 50 110 8/13 ± 3/76 

 �./�%� )� �67 1./ !��%8 � 3 ���4(mmHg) 50 100 1/12 ± 3/75 

 9./ 7 �: �"(mg/dl) 6 14 0/2 ± 4/10 

#%;< =��" 21 48 3/6 ± 8/33 

�*�  �./�%� )� 0$- > (mg/dl) 35 115 7/105 ± 4/143 

�*�   �./�%� )� �67 (mg/dl) 6 92 6/24 ± 7/33 

 �.?*;.=���� � �� " (pg/ml) 17 1347 0/376 ± 6/434 

�*� #$2� �./�%� �@ �� �
 ;2< > 28 89 8/10 ± 9/64 

) 9"Bµg/dl( 30 2215 3/707 ± 2/777 

�/�D=� 9"B #.4;E ) 9%;�2��;= �7µg/dl( 15 3159 8/879 ± 3/1094 

) 9.!%;4µg/dl( 20 1091 5/488 ± 4/571 

9%;�2��;= F�$
� 8 182 0/32 ± 6/42  

 ;�24 (mg/dl) 2 25 0/3 ± 6/5 

 9.� $/B (g/l) 4 8 7/0 ± 5/4 

 G.��!�(meq/l) 4 7 7/0 ± 03/5 

 G.2�< (mg/dl) 7 11 6/0 ± 95/8 

 9.!<H*;�(ng/ml) 3 468 1/1 ± 188 

�./�%� #%��< #$2� )Kt/V( 69/0 5/1 2/73 ± 7/102 

(���) �./�%� I�� � @ 1 15 2/0 ± 2/3 
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����� ��	
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 ����2�$, ��-.(/ �"	�� 0	123� . ��	� � �� 	!� �"�� )�"	(�* "� 45$�  

��	� ������ �������  ����	��± �	��� ������ 

�E 6� �;	��J 0 28 70/9 ± 40/10 

;	��J1.���:�� � 0 10 25/3 ± 50/3 

�2KL 0%��= 1 10 40/2 ± 22/4 

�M7�� )� >�K�!%�N� > �2KL 0 14 07/4 ± 50/4 

��< >�K�!%�N� 0 10 90/2 ± 31/4 

O�L ��< >�K7 0 71 62/22 ± 83/25 

  
���� 3	�� .� �78 9�5:(�4 Spearman )�'��� 4$�� �"�� 4��* �� ��	
 �	� '� 	��(� � ��-.(/ 45$� "� )�"	(�* �'� 	�  

  !	"

 #�$%��

&'()  

&*+�� #�$%��  
 #�$%��

,��-	.��  
&'() ��	�/  

 0� 1�(���	2�

�3���   1&'()  
&%� 1�(���	2�  4�) &%� 1�(�  

  !	"

1�	�5  
C.C   �����P  C.C   �����P C.C   �����P C.C   �����P  C.C   �����P  C.C   �����P  

9� 489/0-  001/0 < 415/0- 001/0 440/0- 001/0 < 396/0- 002/0 362/0- 005/0 496/0- 001/0 < 

Pre-SBP   173/0 187/0 270/0 037/0 151/0 251/0 191/0 144/0 315/0 015/0 220/0 094/0 

Pre-DBP 087/0 507/0 143/0 276/0 099/0 451/0 103/0 435/0 080/0 546/0 108/0 415/0 

Prolactin  153/0 245/0 068/0 605/0 008/0 954/0 078/0 551/0 023/0 864/0 056/0 676/0 

Hb 158/0- 227/0 092/0- 484/0 203/0- 119/0 108/0- 412/0 183/0- 166/0 165/0- 213/0 

Ferritin 164/0 210/0 208/0 112/0 114/0 386/0 151/0 248/0 213/0 105/0 185/0 161/0 

Ca 046/0 730/0 043/0 747/0 085/0 517/0 029/0 826/0 008/0 949/0 077/0 563/0 

P 011/0 934/0 074/0- 572/0 007/0 958/0 085/0- 518/0 040/0- 764/0 026/0- 843/0 

PTH 272/0 042/0 146/0 068/0 174/0 199/0 240/0 075/0 288/0 031/0 267/0 047/0 

Alb 017/0 902/0 081/0 553/0 057/0 678/0 021/0 875/0 150/0- 712/0 058/0- 670/0 

Pre-BUN 143/0- 267/0 169/0- 196/0 134/0- 307/0 067/0- 203/0 120/0- 366/0 196/0- 137/0 

Post-BUN 244/0- 060/0 274/0- 034/0 177/0- 177/0 263/0- 042/0 156/0- 237/0 275/0 035/0 

URR 237/0 068/0 248/0 056/0 182/0 164/0 241/0 064/0 143/0 279/0 246/0 061/0 

Kt/V 236/0 172/0 309/0 071/0 164/0 346/0 234/0 176/0 135/0 438/0 265/0 123/0 

Duration 001/0 994/0 001/0 <  000/1 095/0 471/0 033/0- 801/0 108/0- 414/0 003/0 981/0 

C.C: Correlation coefficient ( !2$�" Q%;NR� ); Pre-SBP: Systolic blood pressure; Pre-DBP: Pre dialysis blood pressure 

Hb: Hemoglobin; Alb: Albumin; Pre-BUN: Pre dialysis blood urea nitrogen; Post-BUN: Post dialysis blood urea nitrogen 
URR: Urea reduction ratio; Kt/V: Clearance multiplied by time/volume; PTH: Parathyroid hormone 

  

6��  

�&4�\� 1�� 	�  
�	 �� � 60    ����� ��	��,�� �� �H�

 
	���-� � 6�N�	�hl ���!� B�4����,) :N. c���$

   ��"�� ��  �����0 {-F� *�$ '�Y��    o���-� 
��)

� #�-� ��	�,�� 1�� 	� ��� ��5�,�    ��� � ��$��

  �� ���F�� 6���� 1�� *1! (��BD�    ���5�,� .���$

    ��� W��5&� ���".	� �&4�\� �	�� ��	�,�� 	� ���

 ��B��    � ���	�.�	��C X\�! *+�4�����! ��� 	�FD
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BUN  	� 
���N� ��&4�\� *	�F  	� .:$�� '�!

�&4�\� 	� .:!� ��$ '�Y�� �	�� 1��  '�h� 	� �  
�

  ������� L��$ *�$ '�Y�� ��	�5,) � '	�5� c!�.

   	� .��$ �!	�� 
B�4����,) ��	�,�� 1�� 	� ���

  n���&� �������� ���  ���$ {-��F� *���&4�\� 1����

)Erectile dysfunction ��	������,�� 1������� 	� (

   T�) 1�! (��BD� �� � �	�� ���� L��$ 
B�4����,)

� (��BD�  ����)18(.  

�&4�\� 	� 
      
�	 ��� ��	��5,) � ���5� +���73 

  ������� 
3�4�����C� *B�4����,) :N. 	�,��  %��&�

  y����� .:D�0 	��= !	�� �	�� 
B�4����,) ��	�,�� 	�

   ��&� ���".	� ��  ��� ��F� �&4�\�    ����	� 1��� 
	��

      ��� �:�$�� ����� 1�! � %��&� ������ o��-�

   ��&� 	��V ��� ��� ��5�,� 6���� �  
	�V  
	��

 ��� ��F�� 6�! ��Y�C �� �.��� ��	�,�� 	�)19(.  

   ����D� 	� � 
���� :�&,� 	� 1! (��BD� �� ��"4�

   ��  ����l .:D�� (��BD� x�&� 6���� L��$ B�� T4�!

Johannes �&4�\� 	� ��	�5,) � 
  �Y��� 1�� �� ���

� ��F�� x�&� 6���� *1! (��BD� �� �  ����!	  ��$

   L���$ ���� 
	�FD�C � :���� �� ��"� ��	�,�� 	� �


��F��  �	��)20( .  

�&4�\� 	� 
  ��B�� �p�KPTH     ���5�,� ��� '��!

�\��	 �� �  
��,���p	 � %�&� 
 �\��	 *��� 
 

 (��BD� .:$�� W�5&�PTH '�!     ��� :�!� 1�5,�

�BD��( :D�� 	� T���  b�!	    6����� � ��d�� 
�)

  6����� ]��� W��	��  W�C	�  	� =��� ��5�,�

� ��5�,� ��$ ��)21( .  

Sahovic �     1���� ����".	� ��!	�� ���� ��	���5,)

�����	�)    ��	���,�� 	� ����	�.�	���C � ����� 
���)

    X\�! ����  �&�"V �  ����� ��F� *B�4����,)PTH 

 �� *��D�� (��BD�       X\�! ���$ �&�"V ]���� �����.

���	�)     ��	��,�� 0���� :��H�  ��"h� � ��� 
�)

 ��$ B�4����,) :N.)22(.  

1�����G,)* ����&4�\� 	� 
 Chou  	� ��	����5,) �

    :��N. ����� ��	���,�� 	� ����� ����5�,� *�������.

�.�	�C �� �&� B�4����,)    1��� .��$ �!	�� ��� ��f��
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Abstract 
Background: Sexuality disorders and infertility are common in hemodialysis patients and may be due 
to hormonal disorders, uremic milieu, drugs effect and psychological problems. The aim of this study 
was the evaluation of association between sexuality disorders and some demographic and laboratory 
indices in hemodialysis patients.  

Methods: In a cross-sectional study, 60 male hemodialysis patients in Chahar Mahal va Bakhtiari 
Province, southwest of Iran, were studied. Demographic criteria including age, blood pressure, and 
laboratory findings such as before and after dialysis serum blood urea nitrogen (BUN), parathyroid 
hormone (PTH), Ca, P, K, prolactin, Fe, total iron binding capacity (TIBC), and ferritin levels and 
dialysis efficacy index (Clearance multiplied by time/volume or Kt/V) were obtained for all participants. 
Sexually function was evaluated using International index of erectile function-15 (IIEF-15) check-list. 

Findings: Mean age of the patients was 58.9 ± 19.9 years. The patients had significant disorders in all 
aspects of sexually functions including erectile function, orgasmic function, sexual desire, intercourse 
satisfaction and overall satisfaction (P < 0.05 for all). Sexually function decreased significantly with 
increasing age. Serum PTH level was inversely correlated with erectile function and overall sexual 
satisfaction. Post dialysis BUN was associated with orgasmic dysfunction and intercourse satisfaction 
problem. In addition, pre-dialysis systolic blood pressure was inversely correlated with orgasmic 
function and overall intercourse satisfaction. 

Conclusion: Our findings showed that in hemodialysis patients, control of hyperparathyroidism and 
blood pressure, and increasing of dialysis efficacy may lead to improvement of sexually function in 
hemodialysis patients. 
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>������� f()�� ��J�8� 	 �X�E E��!�  () ��,  ��D��  ��� 

>���, *�&��� 4�����L� ���J�&�� 	���� ��J���� ��������� 	 

�������������� 4 1� �� B�-����  ����  �������$  �����  	��� 

(J�, �(��� 	 B�&�F 	�� �9�-����. �"  ���  �������� .� V�" 

�:,��$ MHT �"�� ��"�� "��g ���.  

  

��� 	
  

��� ����� �	
�   

 �#�N�$ "� ��J�8� >�� "�   �����. 	9     ���� ��C� .� ����

1391   ������� ��������� �����,1392 �500 ��������  	

 ����9� .� ��������������     "� *�"��9� _�#�U� 	���3 

   ���=C� (C�) � *�^)�$ �4l�� �).��F *���"�9�

     ����9� ����9, .(����� 	.����(' *�(�9� �C)   	���

  *�����"�9� .� �J���L���     <���2� 	�" ���� �(����� ����  

Blood agar  �MacConkey agar   (�(�) ���� 4=�

���� �     ��� a:�� .(����� mJ�� ���� b"�N �� ��

 S������.F .� ����������    ����7� ����g���$� 	�����TSI   

)Triple sugar iron �(KIA )Kliger's iron agar �(

  �b������ *�9��SIM )Sulfur indole motility �(

MR-VP )Methyl red- voges-proskauer �(
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������� ��	
� �� ���������� �� �������������
� �� ��� MHT  ����� ����� �	
)
���� * 

	�����     ) (�(�) 4���� >��, �(�) �J�&�� 	��17 .(

������#�   ���������� 	����
�� ����� n������� 	�����  	

  <�2� "� ��������������TSA )Tryptic soy agar (

 	��E15  	��� "� � 4=� K��1#� (N"�°C70- 

(����) �������o �"�� �	(������ �����E��� "� �����, (�  

.(��) ��J�8� 

��� �����  �
	 �� ��� ��
��� ���PCR   

 p��U��� .� a-DNA ) *(��)�' V�" ��Boiling (

������     ��������� 	���
�� *������ ���� ���� ������  	

      .� �������� ��� �(����� �(�) �������) ��������������

 T����/,PCR )Polymerase chain reaction � (

���9���-    *+ ��l/, 	���� ��N�q��� 	rpoB   �"���

) (�() (�r, � (��$�� "��g ��"��18 *+ .(rpoB   ���

  ��������� 	���
�� ��������) 	����� t(��� *������  	

 T�/, I��! .� ��������������PCR  	�" �� BL�1�

���9� �� 0�12� a1:� 	��    ��� 	"��! �� f����

 T���/, >���� 4����1E � 4��N�q���100  (��N"�

() V"�&�) 4�� �18 �&#$�J b"�N �� ���9���- .(

 4����) .�BIONEER �8����� ����  �-���/, 4����) 	

  4����) �9�J�"������ I�� ! � (������ ���C, 4��1�.

    4�7#H ��� (����� Ig" ������ �8L� 0F �� ��(�.��

Pmol 100   K��#2� .� .(M���� K�#2�) (�F 4�� ��

 47#H �M����Pmol 10    � (����� ��C, "��� K�#2�

 ��5�� 4C'PCR    ����J�8� >��� "� .() ������� *F .�

 .�µl 10 a/� ��1�X Taq premix2   .� �(�) �C,)

  �(u��, ��"F 4��)µl 1    ��9���- .� ��(�� ��� .�   ����  

µl 7  � �8L, "���� 0Fµl 1  .�DNA  �C, �7� �"��

 ���C� B5E �� �µl 20  (����$PCR .() ��5��  

  ������� ���� ����  !��"�  

 .�500 �9��� 39' 	 *���"�9� .� �() 	"�F  ��(�, ���

307    ��(��, � (�(�) ������ ���F ���� "�! �� �J�&��

193 �J�&��       ��� 4 �1� 4����L� ��7� .� ��C�, �i�� 	

B�-����    ���"�� �"��� (B�-�,"� � B�-��� �B�- �9��) ��

	����� .� �(��� .(��$�� "��g    4�=� ��(�) mJ�� 	��

24    <�����2� 	�" ������� ����������BHI agar   

)Brain heart infusion agar    (��] .4�$�� ���5�� (

     ������� 	+��J��&$ ���� ��� �" �.�, 4=� .� ���#�

 K���� �,"�(� �, B���9� �$�X�5/0   ��C, (�J"�$ T�

      ���5�� 	���� �(�) ��C, *��1��:��� .� a:� .��)

.() ������� ������ ���F S���.F  

   ���� 4 ��1� �/,���� �����F 4����1E S�����.F

uD�     B��- ��9�� ��#9' .� �/,�� ���F _#�U� 	��

)µg 10) B�-�������� �(µg 10) B�-������,"� �(µg 10 �(

) B�(�.������µg 30) B��1��,��� �(µg 30 B:���� �(

)µg 30) ���������,.F �(µg 30 >������1��#$��:� �(  

)µg 5) >��1��#$��J �(µg 5 ) >���/�� �(µg 30 �(

) >���1�������µg 30) >#/���� ����1��� �(µg 30 �(

  ) >#/������ �5�������,µg 15  B��-�������9��, � (

) K�.���1������J��µg 25   4����) .� �(��) ���C, (

MAST  *+���� T1�� V�" .� ������� �� �*��1#i��

.() ��5�� "��F  

 .� (�� ������ ���F `����18    *������/�� 4����

 	��� "�°C37      ��8g ��� ��'�, ��� a:� .() ��"��

�J�� �(�� � ()" .� 4���9� 	�.   �#��� ��� *F 	��  	

<���  �"�(������� K�(��' .� ��������� ���� � S���CLSI 

)Clinical and Laboratory Standards Institute (

	������� 4����1E ���� 4�����L�  �����F ���� 4 ��1� ����

T,��  ) (����� mU=� �7� �"�� 	��19  >��� "� .(

  �#����=��)� .� I��L2,25922 ATCC   *������ ����

�5�� "� K���� B1���"�  .() ������� S���.F �  
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������� ��	
� �� ���������� �� ������������
�� �� ��� MHT  ����� ����� �	
)
���� * 

 �#���$% �
	 �� &��$'��	�( �����MHT   

 4����g" �(������� "�5/0   .� (�����J"�$ T�����25922   

Ecoli ATCC  "� �"ml 5  ���C, >J���� ���� w����� .�

  *�&�� �� �() �C, *�1��:��� .B���9�1:10   I�g"

      <�2� 	�" ��� 4�����/� b"��N ��� a:� � ()  

Mueller Hinton agar .(����� 4=� �    T�1�� T��

    B�1���"� a:�� .4�$�� "��g 4#- &��� "� B�-��"��

    �� J .� BL��1� <�� T�� b"�N �� S���.F �"��  	

�"��� �, T1��    ��� 4�#- a:� .() �(=� 4#- 	��

 b(���24-16  	����� "� 4�����°C 37  (��) �����/��

)21-20.(  

 ��J�&��  	MHT   .� (��� �4�� l�24  T��� �4�����

    .� �/�) 	"( �) y��� ��(���25922 Ecoli  "� �"

�E�� "� S���.F �"�� B1���"� ��(���    (�)" "��C� 	

�� ��5�� T1��  S���.F .(��MHT  ���� z� �����

 .� 	(��)"25922 Ecoli  �"���� B��1���"� ��(����� "�

���E�� "� S�����.F  ���9� ����5�� (��)" "���C� 	  (����  

 �/))1(.    

  

  
 )��1 +��,&� .MHT )Modified Hodge test (  

0�1�� ��2$' ���� 3��0 &� � .1 (MHT �45, 6��7 2 (  

MHT 6�1$, 3 
 4 (MHT ;�"< �45,  

���	 	
  

��� ����� �	
�   

	����� ���"�� >�� "� ���9� .� ��    ��7� ���#�U� 	��

  ���,������ �������1� B�����. �*������ �4�����FCSF 

)Cerebrospinal fluid  "�"�� �j�$(�� �<#� �M�] �(

 ���� `���� �� (�() �J�&�� ... �  ��J�&�� �������$   	���

�����9� .� ���������������� 3��9' 	����  "� �(��) 	"�F

 K�('1 .4�� �(�F 

��� �����  �� ��PCR   

 p��U��� .� a-DNA  ��J�&�� (��r, "�7�� �� �   .� ����

 *+rpoB  T�/, �PCR    ��9���- .(�) ��������   	���

  (���� ����J�8� >�� "� ������� �"��    �.�(��� ��� �����  	  

bp 512 �5���� �  �/)) (���2.(  

=�>?��� ����   

     T�,�� ����F ��� 4 �1� 4����L�    B�1��,��� 	���  

)2/64  ) ��������{�,.F �((����N"�3/59  � ((����N"�

) K�.�1��9��,��6/58      >����=� .���� \��� ((�N"�

T,�� ���F �� n���� 4��1E   ) B�-���� 	���7/98 

 ) >#/���� �5��, �((N"�1/95     B��- ��9�� �((�N"�

)8/94  ((N"� ) B�-��,"� �6/90     `����� .���� ((�N"�

 K��(' "� ������ ���F ����2  �3   .4�� �(�F 

 �#���$% �
	MHT   

 .�500 �J�&�� 39' 	  ��() 	"�F40 ����  � ���L� 	

B�-���� .� T� �� �� 4 1� u�1E �9�  �B�- �9��) ��

    >��� .(��F 4��� �� (B�-�,"� � B�-���40    ��� ������

 �:,��$ V�"MHT � � 	��3   �/,��� ���F T1��

 B�&��F ��'� �7� .� �B�-�,"� � B�-��� �B�- �9��   	���

  ��� 	"�! �� f(��$�� "��g ��"�� �"�� .�9�-����29 

) ����5/72      .��9�-���� B�&��F ���'� ��7� .� ((N"�

�J�&�� .(�() 4 l� �(��� (J�, 	��   ���) .�9�-���� 	 
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������� ��	
� �� ���������� �� �������������
� �� ��� MHT  ����� ����� �	
)
���� * 

 @
��1��
��� ���
�>% . �(��
>��� �������� 	0 ����> ��� ��� ��� �	
�  

 	������ ������ ������� ���	������ ���	������  � �� ���!"	� #�!$�  

%��&� )�(�%(  (�(�%) %��&�  (�(�%) %��&�  (�(�%) %��&�  (�(�%) %��&�  (�(�%) %��&�  (�(�%) %��&�  (�(�%) %��&�  

#)�* )100 (1 )0 (0 )0 (0 )0 (0 )0 (0 )0 (0 )0 (0 )100 (1  

� - )0/75 (15 )0/10 (2 )0/5 (1 )0/10 (2 )0 (0 )0 (0 )0 (0 )100 (20  

 /-0

1!23 

)0/50 (1 )0/50 (1 )0 (0 )0 (0 )0 (0 )0 (0 )0 (0 )100 (2  

1!4�5  )0 (0 )100 (2 )0 (0 )0 (0 )0 (0 )0 (0 )0 (0 )100 (2  

CSF  )0 (0 )100 (1 )0 (0 )0 (0 )0 (0 )0 (0 )0 (0 )100 (1  

6�7%�� )7/66 (2 )0 (0 )0 (0 )0 (0 )3/33 (1 )0 (0 )0 (0 )100 (3  

91: )100 (1 )0 (0 )0 (0 )0 (0 )0 (0 )0 (0 )0 (0 )100 (1  

; <�� )0/40 (2 )0 (0 )0 (0 )0 (0 )0/20 (1 )0/40 (2 )0 (0 )100 (5  

>�- )0 (0 )3/33 (1 )0 (0 )7/66 (2 )0 (0 )0 (0 )0 (0 )100 (3  

14�
� )3/27 (15 )4/56 (31 )9/10 (6 )8/1 (1 )8/1 (1 )0 (0 )8/1 (1 )100 (55  

 #�5

 �? 

)100 (1 )0 (0 )0 (0 )0 (0 )0 (0 )0 (0 )0 (0 )100 (1  

����� )3/79 (161 )8/12 (26 )9/5 (12 )0 (0 )5/0 (1 )5/0 (1 )0/1 (2 )100 (203  

/-0 )0/60 (6 )0/10 (1 )0/20 (2 )0 (0 )0 (0 )10 (1 )0 (0 )100 (10  

; ��� )8/66 (205 )2/21 (65 )8/6 (21 )6/1 (5 )3/1 (4 )3/1 (4 )0/1 (3 )100 (307  

CSF: Cerebrospinal fluid 

  

14 ) �#������=��)�3/48  �((����N"�6  u�����|,��-

) a#�������7/20  �((���N"�3  ���������- D���1 #�  

)3/10  �((��N"�2 ) ������, D��9J����9/6  �((��N"�1 

��=��)�) ���������$ �4/3  �((��N"�1  u���|,��-

) a�"�iJ��4/3  �((N"�1  ) �J(���$ ���������4/3 

 � ((N"�1  ) &��+��{F ����������4/3    .(����� ((�N"�

 ���� `����MHT  K�(' "�4 .4�� �(�F 

 �����J�8� >���� "�8/44 ���J�&�� .� (��N"�  	����MHT 

) 4�� l�13  �����9� .� (�"����   .(�(��) �(��' "�"�� 	

���9� 	��    ��� ��)��,6/27  ) (�N"�8    .� (��� (�"���

�����9� >�����=� �"�"�� ���J�&�� 	����E 	  (��J�, 	����

�(��� 	����� .(���� .�9�-���� 	     .� �(�) ��J�&�� 	���

���9�  O,�, �� ��" b�2)�, � *�� �B�. 	��8/13 

) (N"�4  �(�"��3/10 ) (N"�3  � (�"��4/3  (N"�

)1 ���� >�� .� (�"�� �� ���) �" �� .()  

  

 
)�� 2 .PCR )Polymerase chain reaction (AB 

rpoB.M >C��D� bp 100 ;�0	 61 �45, ���� (25 

922Ecoli ATCC ;�0	 62 ;�0	 6�H(��D�>�� (5-3 (

 ;�0	 6����,�$' J��4H(7-6 
 �1��� J����� ( 

 ;�0	8�1$, ���� (  

١    ٢    ٣    �     �     �     ٧    ٨  
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������� ��	
� �� ���������� �� ������������
�� �� ��� MHT  ����� ����� �	
)
���� * 

 @
��2 �,
�N, 
 ����  .307 ��
��� (��
>��� �$���� �����>�  

*����� +��, 	
  
-�	��  

(�(�%) %��&� 

�	�. �!��  

(�(�%) %��&� 

�	�.  

(�(�%) %��&� 

��� @140* )3/59 (182 )9/2 (9 )8/37 (116 

A)��	)�* )3/28 (87 )6/4 (14 )1/67 (206 

/%�%0�!�� )0/57 (175 )3/3 (10 )7/39 (122 

/)25�4 �� )2/64 (197 )3/0 (1 )5/35 (109 

 �<B1C)�A)��25 )5/51 (158 )6/2 (8 )9/45 (141 

�B1)C�� )1/37 (114 )1/11 (34 )8/51 (159 

A)�	)� �25�� )5/50 (155 )2/5 (16 )3/44 (136 

A)2%�����5 )5/48 (149 )6/3 (11 )9/47 (147 

�B0�25 �%14 5 )6/58 (180 )0 (0 )4/41 (127 

A)��25 �<B D )9/45 (141 )6/2 (8 )5/51 (158 

�4A)�	%�� ��% )0 (0 )9/4 (15 )1/95 (292 

 
 @
��3 �,
�N, 
 ����  .500 ��
��� 3����� ���� �� �4�� ����>�(��
>��� �$���� � 2$'��	�( ���  

*����� +��, 	
  
-�	��  

(�(�%) %��&� 

�	�. �!��  

(�(�%) %��&� 

�	�.  

(�(�%) %��&� 

/E� ��%� )8/0 (4 )4/2 (12 )8/96 (484 

/E�B1� )8/0 (4 )0 (0 )2/99 (496 

/E��4�� )4/2 (12 )4/3 (17 )2/94 (471 

 
 .�500  *�����"�9� .� �(��) ���J�&�� 	�������  	����

   �*�(�9� �C�) �).��F   ����9� >����=�   	���MHT 

  *����"�9� .� O�,�, �� 4 l�   ) *�^�)�$ 	���3/48 

) 4l�� �((N"�5/34 ) ��=C� � ((N"�2/17  ((N"�

(�F 4�� ��.  

 
/0�  

�L�  ��� ����� *�"�9� �WY� *��"� .� �/,�� ���F 4��

  *����"�9� "� 	���1� *�"�9� }�q�    	����#' ���

����  *������ ���� ���������������� 4��9�� � j���) .(����

*+�,�-   K��L��� 	��� ���9, ��() 	��1� *�"�9� "� ����

B1���"�  K�L��� � �i�� "�9� �� "�9� T� .� ���L� 	��

 4���L� �����   >�� "� (*�.�:�1���, � (9�D- �7�)

�J�&��         � b"��7� ��, 4��� �(�) 6���� _�#�U� 	���

     "� �/,��� ����F 4���1E K��9�� � ���(� ���.��

	����� �9� �� 4 1� �*+�,�- 	��  uD�� 	    ����F 	���

) ��) ��(9#g BC� � 	"��X �/,��22.(  

    ��J�&�� �������$ (�) ���� ��J�8� >�� "�   	���

��������������9� .� ���   >��, ���J�� _#�U� 	��

*F 4��1E � uD� �� 4 1� ��     ����F B�C� 	���

B�-���� }�q� �� �/,��  B�&��F j�) � ��   	���

      "���g ���"�� �"��� �:,���$ b"��N �� .�9�-����
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������� ��	
� �� ���������� �� �������������
� �� ��� MHT  ����� ����� �	
)
���� * 

   �(�) �(�' B1���"� >���=� ���J�8� >�� "� .���

���9� .�    ��� �#���=��)� �� n���� ��J�� 	��205 

) �"��8/66      >����=� ��� 	"��! ��� f��� ((N"�

4=� .� �() �(' �"��� ) 	"�"�� 	��161   �(�"���

���9�  ) *��� 	��15   ) ��)��, � (�"���15   (�"���

.4�� ���� 

"� b��J�8� b"�N ��$�� "� n�L� _#�U� *�C' 

&� �#��=��)� �� *���� 3��) >��, ���� 4���� 	��

  
 @
��4�� �,
�N, 
 ����  .��
�  ���MHT )Modified Hodge test3����� ���� �� �4�� �45, ( 2$'��	�( ���  

1�	!� �"�2�� 1�	!� �"�2�� 3 ���!�  4	���	!��  
 5�	�6,MHT 6� 1%	7��� 	� 

89� +!�� 89���� 89�	��� 

1 ��5�)�%1
� 26 � -  �!��3  - + - 

2 �� � ?1<�)�%1
� 27 �����  �!��3  + + - 

3 5�)�%1
��� 61 �����  �!��3  + - - 

4 H)�)3�1)� I J4B1� 86 �����  �!��3  + + + 

5 ��5�)�%1
� 94 �����  �!��3  + + - 

6 ��%�4 K� �D�� 115 �����  #L73  + + - 

7 ��%�4 K� �D�� 119 �����  #L73  + - + 

8 H)�)3�1)� I J4B1� 141 /-0  #L73  + + + 

9 ��5�)�%1
� 145 �����  #L73  + + - 

10 ��5�)�%1
� 152 � -  #L73  + + - 

11 H%��MDBB I J4B1� 155 �����  #L73  + + + 

12 ��5�)�%1
� 163 �
�14  #L73  - + - 

13 ��5�)�%1
� 169 /-0  #L73  + + - 

14 ��NB1@* 1!5�3B1!�� 198 /-0  #L73  + - + 

15 H)�)3�1)� I J4B1� 228 �
�14  ��)O
1<  + + + 

16 H)�)3�1)� I J4B1� 232 �
�14  ��)O
1<  + + + 

17 H)�)3�1)� I J4B1� 241 �
�14  ��)O
1<  + + + 

18 H)�)3�1)� I J4B1� 244 /-0  ��)O
1<  + + + 

19 ��5�)�%1
� 271 �
�14  ��)O
1<  + + - 

20 ��5�)�%1
� 278 �
�14  ��)O
1<  + - - 

21 �D��1< 1!5�3B1!)� 280 �%� 6�P
14  ��)O
1<  + + - 

22 ��5�)�%1
� 283 �����  #L73  + + - 

23 ��5�)�%1
� 284 �
�14  ��)O
1<  + + - 

24 �)� � E� K)2$�5 412 �����  ��)O
1<  + + + 

25 �)� � E� K)2$�5 500 �����  ��)O
1<  + + + 

26 �)� � E� K)2$�5 501 � -  ��)O
1<  + + + 

27 ��5�)�%1
� 502 �����  ��)O
1<  + + + 

28 ��5�)�%1
� 603 �����  ��)O
1<  + + - 

29 ��5�)�%1
� 680 �
�14  ��)O
1<  + - + 
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4���� �#N� ���� � �����"�9�   ��$��� 	"�"�� 	��

) 4�� �()23 B1���"� >��� ��#��=��)� .� (�� .(

�����9� .� �(��) �(��' 3����)  D��1 #� ���� n������ �����  

)2/21 �� ((N"�  "� ��$�� b"�N b��J�8� "� .()��

- D1 #� �*�C' �#N� ����� .� �/� *���� �� ������

4������  ���� 4���� ~���8� *������� "� ���1��, 	����

�� 4���� (���,   ) (��� ���5�� �" 	(�() 	��24 "� .(

    3�9' �"���� >����=� &�� ��J�8� >��   .� �(�) 	"�F

  ����9� ��� n���� D1 #�   ) ��)��, 	���31   � (�"���

) "�"�� 4=�26  ����� >��� *���� �� �� ��� (�"�� 

 �(���� ��5��  4����� 	     ���J�8� >��� "� 	"�"�� 	���

�� 0�12�  .� �() �(' 3��) B1���"� >��� .��)

���9� ) _#�U� 	��8/6  ����� �� n���� ((N"�   	���

�� u�|,��- 4���� "� �" BC� >���=� �� ()��  	��

) 	"�"��12 ) ���)��, 4��=� � (�"����6  .�"�� (�"����

4���� ���� .� �)�� 	��  �- 	���    *����� ��� �u��|,�

4���� ���� >���     .� (��� O�,�, ���) 	"�"�� 	��

 4����� ���� >��� � (D1 #� � �#��=��)�   	���

�� 0�12� �)��, 4=� .� �)�� .��)  

��������� 	���
�� >��� "�  ���� ����������������� 	

  O�,�, �� u�|,��- � D1 #� ��#��=��)� B1���"�

4���� "� �" SL� >���=�  ��    	��
�� ��i�� .(��"��

���������   ������ ���#9' .� ����������������� 	  	����

  ���� ������������6/1 ) (��N"�5  ������ �(�"����  	����

 �� ���������3/1 ) (N"�4 ���� �(�"��    Di�) 	���

 ��3/1 ) (N"�4  ����� � (�"��     ��� D��9J��� 	���1 

) (N"�3 4���� ��5�� "� �" SL� >���9� (�"��   ���

*�(9� �C) "� ��)�� ��J�8� "� .(�� 	� "�  ��1���$  ��� 

�� 4���� 	�"      ������"�9� ��H � ������"�9� 	���

4����)  `���� �4$�� b"�N (����' .� ���1��� 	��

 K�Y1� ��� *�=�41   4����� .� (�N"�    O�1� 	���

 � ����' .� �()43 4���� .� (N"�  ������"�9� 	��

���� �� ���� ��� 	��   ��� 	"��! �� f(�)��   >��� .�

��������� 	���
�� >��� "� ���(���,  ����������������� 	  

72  4����� .� (N"�      � �����' .� �(�) O�1� 	���  

52 4������ .� (��N"�  ���� n������ �������"�9� 	����

 ��#��=��)�13 4���� .� (N"�   .� �(�) O1� 	��

 � ����'19 4���� .� (N"�   n����� �����"�9� 	��

���� ��  ����������� 	��7 "�4���� .� (N  O1� 	��

 � ����' .� �()10 4���� .� (N"�    ������"�9� 	���

���� �� n����  � D1 #� 	��4 4���� .� (N"�   	���

  � ������' .� �(��) O��1�6 4������ .� (��N"�  	����

���� �� < ,�� �����"�9� �� u�|,��- 	�� ) ()��25.( 

 ��J�&�� ������ ���F `����   3�9' 	���   �(�) 	"�F

�� *�=�  T�,�� ���F �� 4 1� 4���L� �� (��   	���

) B1��,���2/64 ) ����{�,.F �((N"�3/59   �((�N"�

) K�.����1��9��,��6/58   B�(�.������� � ((���N"�  

)57  ��� \�� ((N"�      j��) �.����� ������r�� .(�)��

.�����\��� 	\�� 3�� 	�� ���� >� "� _8J�   	���

B1���"� �, 4�� �() 6��� ����� ��� 	��  	"�1�

>�"�:��J��� �� 4 1� ) (��) ���L� ��26  >�� "� .(

>�"�:��J���     >����9� ���:��� ����J�8� �"�� 	��

) 4���L�1/37 �� *�=� �" ((N"�  ���' *F .� .(��

  >�"�:���J��� %&�' ���:�� ��     �"��C] ��1� 	���

�� �L#,   �������� ����)     ��J��� *���"� "� 	���9� 	

 ��� ��� 4 1� ����� *�"�9� >�"�:���J    ��1� 	���

   "� T�,�� ����F >�� "� ��J� >9� �� � �"�� ���

>�"�:��J��� �� �1��L�    	���9� 4����L� ��i�� 	��

�� �(��=� .��)   

T����,�� �������F >����� "� ����������� 	������  	
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  4������L� >������9� >�����/�F ���(����.�/#����F  

)3/28    T�,�� ����F ��i�� �� 4 1� �" ((N"�   	���

�� *�=� >1������� �#9' .� 	(�.�/#� ���F  � (��

�����&�    >��� "� �"�� >���� &����5, 	����� � ������ 	

�� 	(�.�/#� ���F 	���"��    ����"�� >��� "� .()��

B1���"�    ��� 4 �1� �" ��\�� 4���L� ��() �(' 	��

 ��#$��:�) ��������J��� 	��������"�� � >�������1

�� *�=� (>��1��#$��J   >����=� �� 	"�! �� f(���

    4����� ��� n����� ����"�� >�� 4���L� �"���   	���

 �� 	"�"��3/43    � >���1��#$��:� ��� 4 1� (N"�

9/42 �� >��1��#$��J �� 4 1� (N"�  >/9� .()��

������� 4��       *���"� "� ����"�� >��� (�E .� S�� 	

4���� �� 6��� 	"�"�� 	�� 4����L� ���� >�� .�   ���

�� *�=� ��)G� b��J�8� .()�� �()   	��
�� �� (��

������� �������������� 	  4����� .� �() �(' 	   	���

 4 1� 4���L� ��5�� �� 	���. ���9, �*�� � 	"�"��

*�J��� �� ) (�"�� ��27.(  

��J�8� "�     T�,�� ����F .� ��/� ���X�E 	   	���

�J�&�� �� 4 1� �WY�  ��� 	��    ��� n����� �S����.F �"

  ��� >#/���� �5��,       ��#� ��\��� 4�J��$ ��� (�)��

�������  �"�� >�� ���'� >�� �� f�"�� �������������� 	

  ����� ��#� 	���. �Wr,     � D����"�� �u��|,��- 	���

) �"�(� �1�(����-28��J�8� "� .( 	 Teo � *�"�/9� 

"� �� *�=� `���� �"�-�i��  (��100  ����� (N"�   ���

 u��1E >#/��� �5��, �� 4 1�  ) (���29   ��7� ��� .(

��         �5���, T�,�� ����F ��� >��� ��� ��'�, �� (�"

	����� �#� 	���. 4J��$ >#/���     4� l� ���� 	���

   4����� *���"� 	���� �"�� >�� .� ������� ��"��   	���

���� .� �)��  4��1E � 4�� >��- ���� ��� 	��

) ��\�� "�1�1/95 � ((N"� >� "� �"�� >�� �� 4 1

��������� 	���
��  *�(��9� �C��) "� ���������������� 	

.4�� �() �(��=� 

�� *�=� �(�F 4�� �� `����  �*�(�9� �C) "� (�� 

���J�&�� �/,���� �����F 4�����L�  �����F ���� 4 ��1� ����

T,�� ) B�- �9�� �#9' .� B�-���� 	��8/96  �((N"�

) B�-���2/99 ) B�-�,"� � ((N"�2/94 �  "��1� ((N"

�� >��-      .������\��� ��� >��� ��� ��'�, �� .()��   	���

�(��� &J�"(�  B�-����� 	      K��E "� �(���1� "���� ���

  ����� f4���� �����/� ����5�� �" 	�����. ������i� ���X�E

	����� &]�� 4���L�     ����F .� ����� >��� �� 4 1� ��

T,�� �� ��       "� ��� ���] f(�)�� 4�9�� &{��E (���,

� I!��� ��=� .������\��� .��� �*���� "� ��E ��   	���

�(��� K��$ �H B�-���� 	    .� ��
�� "� (.��9�-����) ��

	�������  ��������� 	���
�� �;���� ���� *+�,���- 	����  	

) 4�� �() ���5, ��������������32-30.(  

MBL ) ����Metallo-beta-Lactamases � (KPC 

)Klebsiella pneumoniae carbapenemases (

3��) �,B�&�F >� �� .�9�-���� 	��  ��\�� j�) �� (�)��

  ) (���"�� *���C' ������� "�33  ��������) >��������� .(

B�&�F >�� ���i=���.F �� ��  "� �9C� "�1� SL� (���,

   V�" .(�)�� ���)�� *�"�9� *��"�MHT   "��1� V�"

    ���i�=���.F ��� "� *F ���5�� �� 4�� ����F � ����

4�&� .� .4�� ��G- *�/�� � ��� V�" >�� 	�    ��� *���,

   ����� >�(��] S���.F *�/�� ����� 	"�� ��5�� (����$

       B�&��F �� ��� �������) *��/�� � 4�#- T�� 	�" ��

MBL  �KPC ) ��9� �"�)�34.( 

��J�8� "�  .� ��() ��5�� 	40 �J�&��   4 �1� �� 	�

B�-���� ��   �(����� u�1E �9� �� ���L� ��29   ��J�&��

)5/72  ����� �� ((N"� V�" .� ���MHT    ��� 4 �1�

T,�� ���F      4� l� B�-��,"� � B�-���� �B��- �9�� 	��
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  *+ ���'� K��9�E� �� (�()     >��� "� .��9�-���� 	���

�J�&��      "���g V�" >��� ����'� >��� �� .�"�� ��'� ��

B�&�F 41�   	���KPC  �MBL    .(��� �����$� �" ���

 >��,\���� 	�"�� B�-���,"� �/,���� �����F T��1�� ���� J�

��1E B�&�F >�$�� 	��� 4KPC ��     ��� ���] f(�)��

����  B�&�F 	��E 	��KPC    4�J��$ >����=� 	�"��

      B�-��,"� �/,��� ����F T�1�� ��� 4 1� (4���L�)

�� ) (�)��35 ���J�8� >�� "� .(14     ��� 4 �1� ��J�&��

     ��� (�) V"�&�� ����L� B�-�,"� �/,�� ���F T1��

 B�&�F ��'� K�9�E�KPC ���� >�� "�  �� .�"�� ��'�

 �(=� mU=� .��� B�-�,"� 4N�q��� ���'� >�� ��

   ��������������� ��� ���] f4��    �(���� (�J�, 	���  	

ESBL )Extended-spectrum beta-lactamas � (

*���,��     ���5�� 6���� 4��� >/9� &� ���"�- 	��

) ��) B�-�,"� �� 4 1� 4���L�36.(  

����J�8� "� K���� "� ���� 	�   "� ����� 	���� ���-�"� 

 �C�, �4$�� b"�N2  .� �"��171 �J�&��   ��� ���L� 	

    z�� ��� J� ��� (���� (J�, �" .�9�-���� B�&�F �B�-�,"�

*F .� ��(���  ����KPC ) (����� �37 `������ .(MHT  "�

��J�8� �� *�=� ��X�E 	  �� (��11   ��� 4 1� �J�&��

 ��3  B�-�,"� � B�-��� �B�- �9�� �/,�� ���F T1��

� 4 l�� *+ ��'� K�9�E� � ()��    "� .��9�-���� 	���

 >��11 .4�� \�� �J�&��  

�5��     ��� >��� ��#� 	��MHT    � ����� ��)�"

  B�&��F (�J�, ������) 	��� *��F    "� .��9�-��"�� 	���

  �������� 	��
��  ��� ���������������� 	   "� ���� (�)��

��i=���.F �� ��    .���� ���5�� K�9�� b"�N �� (���,

�=- >�^9��� ��C ���� ���9, �� ��)    ��J�&�� 	���

       ����F ��� 4 �1� *+����� T�1�� V�" ��� �� �()

T,��    �(���1� u��1E �9� �� � ���L� B�-��"�� 	��

  �:,����$ V�" ���� ����.�9�-��"�� (��J�, ���7� .� (�����

Modified Hodge test    ��, (���� "��g ����."� �"��

���F 4���L� ��5�� � *��"� 41/) .� *����  �/,��

 ��������� .� ���)��   B�-����"�� 	"����X ���H 	  ����  

��9� 	���#'. 

  

+��%��: � �;��  

��91g �J�L� >�� .� *���- ���� 	 ���5=���  �����)"�� 

()"� �� �"�9) 	 9110053634 ��  .� .(�)��  4������ 

>$ � b�LL2,   ��� *�(9� �/)&- ��#� ��i=��� 	"�F

  �����&� >�r�, �!���   8� 	���'� �J���� 	��� .� � ����J�

*���"�9� *���"�� 0��/� SU� ���    ����1�� �����)

0��/� SU� � *���� "����-    ���#� ��i�=��� ����)

   S��;�- >��� ��5�� "� 	"�/9� 4��� *�(9� �/)&-

�� 	"�&i��:� ����. 
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Abstract 
Background: Carbapenem antibiotics are a subtype of beta-lactam antibiotics, which can play an 
important role in the treatment of severe infections and multi-drug resistant bacteria. The most 
important mechanism of resistance to carbapenems is carbapenemase production. Since these enzymes 
are located on mobile genetic elements such as plasmids, they can rapidly spread among gram-
negative bacteria.  

Methods: A total of 500 Enterobacteriaceae clinical isolates were collected in Hamadan city, Iran, 
during October 2012 to June 2013. The isolates detected by biochemical tests and confirmed by 
polymerase chain reaction (PCR) method. Antimicrobial susceptibility patterns were determined using 
the agar diffusion method for 14 antibiotics. Modified Hodge test (MHT) was used for carbapenemase 
production in the resistant isolates to carbapenem antibiotics. 

Findings: Among the family members of Enterobacteriaceae, Escherichia coli (66.8%), Klebsiella 
spp. (21.2%) and Proteus spp. (6.8%) showed the highest role in infections, respectively. These 
organisms showed the highest resistance to cefotaxime (64.2%), aztreonam (59.3%) and 
cotrimoxazole (58.6%). Out of 40 isolates which were intermediate or non-susceptible for 
carbapenems, 29 (72.5%) were positive for carbapenemase production by Modified Hodge test. 

Conclusion: Over the past decade, carbapenem-resistant Enterobacteriaceae have emerged and spread 
throughout the world. Widespread emergence of carbapenem-resistant isolates has been increasing 
concerned in recent years; because the Carbapenem antibiotics are often used as the last line of 
treatment for severe infections caused by resistant Gram-negative bacilli including Enterobacteriaceae 
family. Modified Hodge test can be used as a simple method for the identification of carbapenemase-
producing strains in gram-negative strains. 
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��� (��
'    8�<�=D ��� -$���0 ���� c�q+ �!��

 w!�� %2E�L+ �� -('�� ��#� ;�=���0 ��f�� *56+

1+ %��� .$�$' .$' ��5�� ;��F a�! %0 ���@  

%��� a�!       N!��[ %�0 U��p�� .��� !� ����@

  %���� S5e .��0 $":$� 1:��qD307    ��Z� !� ��7�

   B�# !��Z"+ %�0 .$' %&:�@    ��� �� N��,T4� �!�F

» ��"��!*�
D «  ��'b� z��D ��: .�� .$' ���7&��

%2+�# ;�!��0 � $' *+�J �  ��!� ���!��2+ %J c$�

   ����� ��0) -$���0 w��� ���!��2+ $A�: � $"&'�� �!

     ����@ �� %�0 (*��
D ���"��! !� ��#�+ ���!��2+

    �� (�jg+) 1�6��� (��D��J %0 1"�E�0 �Z� �� {�
=+

) $�$' S�69D (T&0� (P#6-3�� 	�� .(%�  �� ���@

) $���@ ��5�� ���@ �� ��10-9.(  

%���������  !� ��������3 1��������+  �������&�EPBS  

)Phosphate buffered saline %��0 � $��"&:�@ !����A (

����� ��f=��+�F  ��f=��+�F !� .$�$' ]��!� 1��"'

 -w��<&�� (�J �J %0DNA %��� ��    w��<&��� ���

 	����� .$������@PCR  ����������� �� ���7&����� ����0

 1��[�q&��1-HSV%����� ��! ���0 -  !���|e !� ����

) (jg+ $��'DNA  �����1-HSV 	� .$' ��5�� (

   �� 	��� � $�����@ �!���:��&
E� �!���@F ]  !� -;F ��

}�!  ���$��0 � �b�+F1-DNA HSV    ���#� ��Z� ��

1-HSV  � 1E�����
E�+ ;�� �f������=� !�����|e !�

 ���$��'PCR  ;�!��0 -h�D�D .�� %0 .$���@ 1�!�0

 ��!� ���!��2+ b��e  ���#� ~�ME ��DNA   ������

 ���� �0 � $�$' S�69D 17"+ � (jg+ ���@ �� %0   !�b�:�

SPSS )SPSS Inc., Chicago, IL ( �����' ;�b���+

) $' 1�!�010.(  
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���	 	
  

%�����     1��@$��""J %��2#��+ ;����+ �� 1��=I �����

B#  %J $' �!�F182 ) �7�3/59   � ;� ;���F ($[!�

125 ) �7�7/40   1"�� .�f���+ .$���0 ��+ ;��F ($[!�

 ;��F41/7 ± 30/27    .��0 �� .���0 ]��307    ��0 %����

 �� ���7&����PCR  ��$��2D20 ) %�����51/6  �� ($��[!�

 ��#� (P#DNA    8�<�=D (�jg+ 16��� (�D��J

 %J $�$' ����11 ) �7�55  ;��F �� ($[!� � ;�9   ��7�

)45    ;���F 1"�� .�f���+ %J $���0 ��+ ;��F �� ($[!�

31/3 ± 55/27   (�P# �� ;��� 1"� .�f���+ .��0 ]��

 16��� (�D��J ��#�78/3 ± 91/27  .�f���+ � ]��

  �����@ .���� ;�����+ 1"���80/2 ± 11/27  ����0 ]����

 ]�$#)1.(  

  
 ����1��	
� ��� �����	�� ������ .  

  �����  
 �����

)����(  
��� ����	��  

�� �� )%��*+ ,  

307  =N 

�/� 012��1�  

41/7 ± 30/27 ���  

���*  )3/59 (182  43/8 ± 37/26  

���7�  )7/40 (125  37/5 ± 65/28  

        

 �8 �� ��PCR+ 

20  =N 

 �/� 012��1�  

31/3 ± 55/27 ���  

���*  )0/55 (11  78/3 ± 91/27  

���7�  )0/45 (9  80/2 ± 11/27  

PCR: Polymerase chain reaction 

  

 ]�$# %0 %#�D �01 1+ %ZeT+     ;�b��+ %�J ����@

1+ ;���+ �� �&=�0 ;��� !� ���'   N���7D .�� �+� v$'�0

1"2+  !����j �)815/0  =P.(  

 ]�$# !�2     (��D��J %�0 1�2LA � 1E�&e� �!��+

     .(��� %�&:�@ !���A 1��!�0 �!��+ 16���   %�ZeT+

1+ %J ��'   1��J !��4 %0- 20  ) ��7�51/6   �� ($�[!�

 ��!�� %����� �����:�PCR  � (��jg+287 ) ���7�48/93 

 ��!�� ($[!�PCR  .$���0 17"+  

 ��5+ !�95 ) �7�94/30   %���� ���@ �� ($[!�

    � $�$�' ���� 8�<�=D 1�6��� (�D��J %0 {�
=+

20 ) �7�05/21     ��!�� -��$�2D .��� �� ($�[!�PCR+ 

 � $���0100 $[!�  %����      ����&� 1�f� SE��� ����

PCR   � $"&��'�� 1��7"+75 ) ���7�94/78  �� ($��[!�

     (��D��J %�0 {�
�=+ 1"�E��0 8�<=D !� %J ����:�

.$"&'�� 17"+ i��# -$���0 16���  

 
 ����2�	��� ���	� �� 	! .  

� !"� #	
�� �  +  -  & '(�  

+  20  0  20  

_  75  212  287  

: ���  95  212  307  

  

)*+  

HSV %2#��+ *�O� �� 1
� ��"��J %0 ;�!��0 �   ����

S=I 1+ 1
'b�  K�M[ !�4 %0 �!��0 .�� �@� .$'�0

1+ -��=� ]�&"J � 1����"'   %�0 �5"+ -(��P� !� $���D

  8�<��=D -r���9MD .���� !� .����' ;����T&j+ 1����"�0��

 K�M[ 1
�"��J05/21   �! {�
�=+ ;�!��0 �� $[!�

1+ *+�' .$'  

���� 	��� (�D��JB��' 	
    S��� (��, .��D

B��' � %���A    %����A (��, .���D    NO���� !� �!��J ��

�$M&+  � �+ �
��+F   .$�'�0   ]��2+ !��4 %�0   (���7,

 �"�� �Z� �� %J ���0b�+ !� 	
���� 	��� �=I

�+ SE�� %0��� -$'�0    ��+ ��$�M+ ����   -���' ��+�  !�

   ;��+!� (�MD ;�!��0 ��Z�) �"�� 32? !�I� !��0

�`��&���� ���0(12��?�+ ���$-  � .+b��+ (���� .��
+
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h��F .$'�0 ;��!  

      ��� �! ����D�$��� � �+��&��� �!���0 %&�'d@ !�

���+ 8E���� ���� �E����� U"��J��  .$"&��6��� ������+�

   ]��2: (���7, %J �!�� ��#� �+� .�� �0 ]�� �$���'

�+ ������     ����� b��� � ����D�$��� -�+��&�� !� $���D

(:�0      $�"��+ �+�$�A ;�f�� ����   ����D�$��� � %��j",

%0 �E�
0��D     .�
+ �2�?�+ ���$�`��&��� .$�F ��#�

U"J�� (�� �� ]�&"J �! �|+ �0�P&E� ���� v$� ��+�  ��

�f�� c�4-  ��+ ����� ��g
D *�P6D h#�+  $���'  .

HSV �+ N!�$J h#�+ $���D   i��� ����  ����   ]����D

$"��+ Kj' )Ghost-like(   ���� N�2���? ��� !�   ]����D

�2��? .���@i�� N ���   �A��0 ]�� �� �� �&=�0 ]���D

�� B��' .$"��+ ��� *
' .��D-   .(��� %��=� .��D�!�0

 %�=�! *+�J !�4 %0 �!��0 .��   1�� .�J    ��0 � ���'

       ]��<jD !��I� !��0 ��� ����: ��@� -N�2E�L+ ����

 ]�&e� %0 -��' 1=I50  T&j+ ;F %0 �!�0�� -$[!�

�$5+ ��, .�� � $' $����- 7� (�� .
+%&    ��� ��

]�� 1&e    %�0 ����� %J $"J ���0 %�E�� �T&0� �� 	� ��

   �! .��� �� .(�'�� $����� ;�+!�-   %��[�D 1�+  ���' 

%90�� %J 1��!��0 �	��P $�!�� 1=I-   z���D %�O��

S=I �$��=+ N!�[ !� �� $��' %"��2+ �'b� �   ���

T, %��@�  -1�=I ]�<jD S  B����  S�=I %�0   ��'b�

$""J %2#��+ )11.(  

 %0B��' �� 1
� ]�<jD -1�J !�4 (��7, .��D  ���

 %J (�� ����60 1+ �0 !� �! %2+�# ���:� $[!�   .����@

1+ �! �!��0 .�� %J .�� �0 %2#��+ �0 ;��D   B�A�+ %0 �

     ���!��=J �� �!���60 !� ��+� -���J ;�+!� �'b� %0

     1�6��� (��D��J -(%&:��=�� ���!��=J 1&e) ;�P#

B��' %���A �!�J (�, .��D ��    1�+ !��' %�0  !� .��!

(��7, b�� ;����     ��+� v(��� B���' S=I 16��� ���

.(6�� (�� !� �!��0 .�� �� 19�A� !�+F %��7�n&+  

  1�6��� (�D��J ���' ;�b�+ .��2D %0 1�!�0 .��

S=I bJ�+ %0 �$""J %2#��+ ;�!��0 !�   u��: 1
'b�

    $�' o�j"&��� �$�+F (�� %0 ���&� ���� �0 .(�����

 .�f����+ %J      %�0 T&�j+ ;�!���0 1"��HSV    ��0 ��0��0  

31/3 ± 55/27      -;�@$�""J %�2#��+ ;���+ �� .���0 ]��  

95   (��D��J �!��0 12LA �� � 1E�&e� 8�<=D �!�+

  .��� %J (�� %#�D *0�A � $���� (:��!� 16���20 

    ���� 8�<�=D �!���0 $2&�6+ 1
�"��J ~�ME �� �!�+

����:� $[ !� $[ %J �"2+ .�� %0 .$�$'  N!�[ %0 %J

   ����#� ���e �� 1�
�"��JHSV   ���� 8�<��=D 1�7"+

 ��!�� � SE�� -$�$'PCR .$���0 17"+  

  %���� ���@!� �!��0 .�� ���' ;�b�+ -1D!�j, %0

 �0 �0��015/6   ��$�2D .�� �� � $[!�55   � ;� $�[!�

45 1"2+ N��7D � $���0 ��+ $[!�   %�0 T&0� .�0 �!��

       !� .$�=� �$���=+ (��6"# ���
7D %�0 �!���0 .��

 %��J 1��=��p�D���b� %��j��!�
���:  1���!�0 �����'

(�����&
�p"J  ������� �� 1��'�� 1��=I �����  �����

   a�! �� ���7&��� ��0 	
���� 	��� � ��������F

   ("��!��:�"�� ���"
D � ]��� (=J !� �����$#

S�9&6+    � %�J $�"&:�@ %�5�&� � $"&�����  ��$�2D �200 

%��� �  �� %2E�L+ �!�+95 ) %���5/47   ����F ($[!�

  ��$��2D �� � �������4 ) %�����2   	����� ($��[!�

 ��� ����� 	
����1   ��$�J ��� �� � $���@ �$#

%��� ��  ��� 	
���� 	��� -��2 ) $=� �$#12.(  

     �� *���[�e �����&� !� N����7D *���O� �� 1��
�

a�! -N�9�9MD <+ 1��f=��+�F ���   %�J (��� 17�&

�$' ���7&�� 16��� (�D��J 8�<=D ���0    ��� � $���

   !� .$���!�� �! 1D����7&+ 1��@p�� � (�����6e ��$��J

%2E�L+ }�! a�! %� -$"� !�=J !� ��  -�6�@ �b�+F
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 � 	���!��:�"��PCR  1'�� (�D��J 8�<=D ���0

 ��� 	
���� 	��� ����� ��1  %6��9+ �f�$
� �0

  (����6e .$'PCR -    %�0 ��6�@ � 	����!��:�"��

 h�D�D100 -85  �1/57   ;F 1�@p�� � $�[!�    %�0 ���

 h�D�D9/67 -3/85  �9/85  %2E�L+ .�� !� .��0 $[!�

   �� 1�
� h��J�D %J $�$��! %5�&� .�� %0 ;��f=��p�

  ��0 ���� a�! ��PCR 1�+ -      ��� ;���", %�0 $����D

 16��� (�D��J 8�<=D (P# h��"+ !��60 i�<&��

��! !�J %0 )9.(  

    8�<�=D !� 1"�E��0 ����!��2+ %J .�� %0 %#�D �0

     %�2E�L+ !� -$��!�� ������ ��0!��J 1�6��� (�D��J � 

a�! .�� ��� �� �� �?�e    1������: 1��!�0 ���0 ��

.$' %6��9+ �f�$
� �0 � $���@ ���7&��  

%2E�L+ !�  �f�� �� ��-��q+!�=J!�   !� a�! %��

7&�� %���A N�2��? !� 	
���� 	��� 8�<=D ���

 %0 (j6� 	���!��:�"�� a�! %J��� ;�=� ���&� .$'

 a�!PCR   ���&P0 17"+ �!�j�� a�!� � (���6e

) ('��0/80  �8/81    ��0��0 !� $�[!�0/70  �9/76 

 a�! %��J 1E���e !� .($��[!�PCR  a�!� � 1��@p��

) ('�� 1�O�0 (jg+ �!�j��4/71  �6/63   � ($�[!�

     -1E����� (��=J �� 1��j�J�D %��J $�����@ ��P"��=�� 

 � 	���!��:�"��PCR    8�<�=D ����0 !�b0� .��&P0

1+ 16��� (�D��J 1"�E�0 {�
=+ �!��+ 12LA   $�'�0

)8     8�<�=D ����0 �!�$��&��� a�! 1E���� (=J .(

1+ !�' %0 	���  (=J NT
=+ %0 %#�D �0 �+� -$�F

%"�b� � %��� �� ����� �����$# -1E���    ;���0 ��0

 �0 a�! .�� -1E��� (=J �!�$Pf� % !��[  ����! N

1� ��5�� .���@  

%2E�L+ !� *���0 !�=J !� �� �!�0 1����e ]$+ �

    -1��=I 	����� 8�<��=D !� %��J $��' �$����=+

  � $��7+ -B��� a�! �� S�9&6+ ��> 	���!��:�"��

  1�+ O��0 1@p�� � (���6e �0  ) $�'�013  .��"C� .(

�f��!���=J!��	 !� %��2E�L+ �%�����A ��! ���0 %��J � �  

110       %�J $����@ �$���=+ -$�' ���5�� !��0DNA  �

1&�F       !� 1������: %�0 	
����� 	���� ������ ; 

%�����A �  a�! (�����6e .�!�� ����#� ;�!����0 ���gJ�

PCR  �IHC 82 )Immunohistochemistry � (74 

;F 1@p�� � $[!�   h��D�D %0 b�� ��78  �85   $�[!�

 ��: a�! �� .�0 i�� 1f&6j� �� .�"C� .��0

%0      $�"&:��!� ;��f�=��p� %�J �� %���@ %0 v$+F (��

  8�<�=D !� a�! �� .�� �� 1j�J�DHSV   %����A !�

      $�e ��D �! 1�@p�� � ����0 �V��+ !��6097  U��b�:� %

1+ ) $��14  .(  

   � (������$� z����D %��J ����f�� 1���!�0 !�

(��P5��!�
� %��6��9+ �  a�!PCR a�! ���0  �����

     1�6��� (��D��J 8�<�=D ����0 ���! 1��f=��+�F

 %J $' �$��=+ -(:��d� ��5�� ;�!��0DNA  �����

 !�88 %����� $��[!�  {�
��=+ ;�!����0 ���'� �����

  ��$�e � $' �$��=+100   %���� $�[!�    SE��� ����

 �����&� 1��f�PCR  !� � $"&��'�� 1��7"+12  $��[!�

%���  ����� 1&�D��J ���1-HSV   ]���� (=J !�

�! %0 aELISA  a�! %0 r:��D !�$9+ .��0 �$' �$#

 ���&� � 1
'b� S=I S�D 8�<=D .�0 ���JPCR  b��

) ('�� !��A 1�O�0 KL� !�86/0) (15.(  

 �$��9, %0 �   a�! ;��f�=��p�PCR   a�! ���

1+ � (�� $"D!$A � B��� -��6e    ;���", %�0 $���D

     (��D��J (���7, 8�<�=D (�P# *
+ a�! ��

 ���7&��� �!�+ 16���   ) ����@ !���A7    %�0 %�#�D ��0 .(

  (���7, ;�b�:� ��! U��b:�     � 1����"D 1�6��� ����

       !� %�J �����:� !� ������ .��� %�J .��� � 1=I
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    ����:� � ;������� $�"��+) $"&6� ��&=�0 �L� R�2+

     �!���0 ]��2+ !��4 %�0 (1"�� S&6�� 89� ��!��

   1�+ ���5�� �$"�=J     ;���+!� � K�M�[ 8�<�=D -$�"J

1+ h��"+ J hj� $���D  1�'�� ��+ � ��+ ;�b�+ U��

) ���@ ;F ��7 -2-1.(  

  1�6��� (�D��J �!��0 %0 T&0� 1"� .�f���+31/3 

± 55/27     *�J !� �!���0 .��� ���' ;�b�+ � ��0 ]��

 %��� ���@15/6     ��Z� �� {�
�=+ ����@ !� � $[!�

 1
�"��J05/21    �!���0 .��� %0 T&0� ;�b�+ .��0 $[!�

7D ;���+ � ;��� (�2# !�1"2+ N�� .('�$� �!��  

(���$M+ ��  1�+ U��p� .�� ���    ���L� �� ;���D

  1�+ ��L� .�� %J ��0 ��� 1
'b�     �$�, �� 1�'�� $����D

      !� 1���D��� � �!���0 S��T, %�0 (j�6� ;�!��0 U"�0

  1#!��� S6# ��#� ��6e� ��Z� %0�=+ S�T, ���&:�

     ���� %�0 o��"+ ��'b� 8�<=D ;�I � $'�0 �!� �

 !��0 1'!�b@U�� *0�A �L� .�� ���0 -��0 .(�� 1"�0  

(���$M+ �f�� ��    ���0 .��� -�?�e U��p� ���

    � (������ 1�6��� (��D��J ���' 1�!�0 %0 �P"D %J

S=I bJ�+ !� �! �!��0 .�� ���0 ;�b�+  u�: 1
'b�

 .&:�f� �0 !� .��� �!�F�0 8<=+ 1��+� N$+ ���0
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Abstract 
Background: Herpes simplex virus 1 (HSV-1) is a major cause of unilateral blindness worldwide. 
Diagnosis of disease is based on clinical examination. In this study, the prevalence of the virus in 
patients attending Feiz Ophthalmology Centre, Isfahan, Iran, was determined using polymerase chain 
reaction (PCR) method.  

Methods: This descriptive study was done during 2012-2013. 307 samples were taken from patients 
with clinical keratoconjunctivitis. DNA of HSV-1 was detected using PCR method. The data were 
evaluated using SPSS software. 

Findings: From 307 clinical samples, 182 (59.3%) were of women and 125 (40.7%) of men. 20 
patients with the mean age of 27.55 ± 3.31 were positive for HSV-1. 

Conclusion: The prevalence of herpetic keratitis was 6.51%. The frequency is not related to sex. 

Keywords: Prevalence, Herpes Keratitis, Polymerase chain reaction (PCR) 
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#�6� A#� 	�9) ��W � ��� {�+� |��63� e, �2 ��

52:3�F �7� � 2:+   ���#:. d�C��� ��:7� ��: ��

  *��+, &#:� &� GH      # 2��8 �39��+� ��0�1. ����

    $���) # ����#� # ������ ��!�" ��#���� �":(�H

EIMD  2��2 2:��))11(.  

 2:+ e, �2 ��#�6� 	Q���7� &� �1� A��!F �

e, #    �.:�+ $��!�"� *C+ 	e#�63� 2:+ /�:F ���

S�H   ��� Q��4 &� &�6�) R���:) �&�+    d��C��� # 2���

     $���) *C�+ 2:�+ e, �2 ��#�6�� &� ���� q#:.

�� e�M3 � # /01. �2 2�2 D��8�   R��6};� .22:F

    -��"#:��� /:T��M� 	� �9�+ &#:��� 	A#� R��   	���

3�      �� �C�X. ����H ���
�� �.:�+ # � �9�+ =�� ��

�� $��)    *��+, $���) *C+ �����u ��W � �) 
�2

��  22:F)1(.  

   	B��8 R��� �Rowsell    �����7� �2 	Q�����;� #

��� �C��" �#�    ������ &� G�H �) 
�2:) A��!F ��4 

�����    ��W B��C��" �4    2:�+ e, �2 ��#�6�� 	&#�

  ��� ��0�1. 2�2 # �b3�4 $��) *C+    ���� 	2���

  e���M3 � # *���+, 	2:���9;. �#� ���3Cs� :�uK��� ~����

 2��
� ��01.)12(.  

   ����2 # ���W� � �T�� � Q�:F�6� �) �T Q, &�

 ��� �� ��" Q, �2 �) �N�7�     �#!�  R��6};� # 
�66)

 ����� �����       �2 R�:���+ &� :3�(� 	��H �2 ��H ����

   �� 	V���7� R�� .
63�� *�+, # ���;� &#: d:��
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����� ��	
��� � �� �� �� ��
� �
� ���� ����� 	 ����  �
� ����  ������ �	�
� #��	$�% & 

A#� �Cs� /�:�uK� d:"    �2 ��#����� *�+�6� ���

���(� 2�CM L+�H 	��01. *�+, ���  ���  # ��6;�� �

  2:��9;. �2 �":(�H �MT �2 ��#���� 
�#� ������

     �� :�j� 	Q���� R��� �2 �) 
� ����� ��0+ �Y8 #

 ���6��& �2 /������7� 2���C;)  ���� ��" :�uK��� �  �����

�      ����C7� 	R��6};� # ���:��3� R��� �#� �&���

A#� �P�    R�� �2 2:�+ e, �2 ��#�6� 
�
T ���

:� R�� � Q��&, A#� 	Q�����&�#
� e�\3�� `.  

  

��� 	
  

����� ���� 	
��� ���� � ��  

 2�
��10   	Q�MY�<� �3�6< 5�b(��2 &� B��" Q& :F�6�

  R�+ R�b���� �2/2 ± 8/19   
�� 	B��+3/5 ± 5/166 

�3��+  Q&# 	:3�9/6 ± 2/59  �:% 
< �2 # �:F�9�)

3/2 ± 2/23 ������+ #  ��6���� B����+ #2 -��
���8 �

�":8 ��  �) �W �26 � -C� �3Y�    ����F ~��� Q���&, &

  	
63���
� �39��+� �� ��01. *�+,    �2 /���< ��

��2��&, .
�
� e�\3�� 
6;"
� # D:3+2   ���  R;�k

  ����k� �:�" -�;�� # Q��&, ^��:� &� ���F,   	�����

��9T #2 �W   �9�<�" �� ���F�
T �  �1   #2 �2 ��3Y�

   e, �2 ��#�6��) ��+�: �7� ��#���� A#� _��

 (��(4 �2 R3�(� �� # 2:+   :�� �2 .
��2:) �):�

5
66) �):� 	Q��&, &#� #2    Q��4 &� 
�� ���   �:��F

 ���&�� ��:CK 	LDH B�C9F 2�
�� #    	
�Y�+ ����

 ��6�100    ������ �.:�+ :s)�
8 � �� �6�+ B�:) :3�

 Q, 2���)� # 
�2�2        ���j6� �� 	Gm�+ .
�� ��Cu ���

������ A#� �   ��2���&, 	��#����� ���    ��� �2 ���

����� &� GH ��9T  ��6�100  /
� � :3�1   �.��+

) :\3+� ���2 �2Cᵒ 29 �2 # (B:36) 5#:F) 
63�(� (

��9T   ��6�� ����� &� GH 	
� �100   A#� �2 	:�3�

   -���� ��) ��#���� :b�215   e, �2 ��#�6�� �����2

 2:+Cᵒ 23  #45    2�� :\3�+� ��6) �2 R3�(� ����2

 _�;�� �2)1  ���F &� 
� .
�2:) �):� 	(�.�+

1 �.�+5&�
�� �+�: �7� ���:��3� 5��#2 	   �:��F

 B#
T) 
�
�1.( 

����� ^��:� �) R�� � �T�� �  
6� :���� *C+ ��

Q������� # Q���4   B#!������) 
��6��� ���+:3+� �����

��  22:F)1( .     ����3� :���Y� �2 ������ B:�36) R��:�6

�� �N� �2 .�+� :ux� ���� ������7� R�6%   :�k�8 �

 V��7� 
6��;�Wigernaes ��2��&, 	Q����;� #  � ��

 /
�12      ^��" Q���&, ��W �2 # 
��2� �3��� �.�+

 
�2� e, n:X� � &���)13(. 

 ��
���EIMD 

 5&�
��� �����   �:��FEIMD   ��j9f -���� 	CK  #

LDH  2� Q�4 �2)3(���;� .  &� 52�Y3+� � ���4 ���

A#� Q�4 2��
��3+� ���    �2 # #&�� 
���# &� �:��F 

Q��&  	�� ��" &� -C� ���1  # �.�+24    G�H �.��+

 ����� :����) ����� ��" &�ml 12I���;T ( .
���� ��#, 

 
 ����1������ � ���� ��� . ��� � !����"#$ !��% 

���� ���  ���	��  ��� ���	��� �	
  ���� ��  

)1  � ��	�24 �	�(���	�� ! �� �  

#)� 	* +���
 �"  

,���� - ,�.)/ 0)1�2/ 32)4  

,��5-��)"� 6�!/7 8  

 3�.
100  2!�

�.)� ��2/  

�9�: :�-� 3  

1  ��./ 0!9�� #<��

2=!��  

�9�: :�-� 3  

15  ?@ �� 3�-�.
 �A)B�

 - �2�45  0!9�� �A)B�

2=!�� ��./  

#)� 	* +���
 �"  

,���� - ,�.)/ 0)1�2/ 32)4  

6�!/7 8 ,��5-��)"�  



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���32  ���
 /278 � � �!�" /#��$%��� 1393 334 

����� ��	
��� � �� �� �� ��
� �
� ���� ����� 	 ����  �
� ����  ������ �	�
� #��	$�% & 

��+��  A��;�       �� # 5
�� ��Y�:3���+ Q��4 &� ���

5
���;� �� &� 52�Y3+� .
� ����� ��)2�4 B�9+ �  

��� !��$& !�� 

 Q��&, 	�Y�<�� ���, &� 	/�.0W� -�97� # ��!�� ��:

  5&�
��� �� G�����# -�97�  �:��F     Q���&, # �:��� ����

) ���C����Fisher's Least Significant Difference( 

LSD 
� 52�Y3+�.   

  

��"�	 	
  

�3"��    �2 ��#�6�� ��) �+� Q, &� �)�8 $�#�H ���

 *C�+ 	(
���) ��(4 �2 R3�(� � �C�� 2:+ e, 

�6�� $��!"� &� �:�F�9T  &�6�) R���:) R�b���� �2 ��2

 Q��4 �2 5
� 2�&,   Q���& �
�H     &� G�H ����&�� ����

 �2 R3�(� &� GH :�2��� R�� �) � �8 �2 
� �� ��"

 -��) �"�� $��!"� ���2�6�� ��W � ��(41  �� {(

 5#:��F �2 &���6�) R���:��) �2 :������ Q�!���� ���) �����W

 	2:+ e, �2 ��#�6�15  �� ��" &� 
� ����207/0  #

1  �� ��" &� GH �.�+0/3    {����2 $��!�"� 
<�2

  *���:� � 
��� 5#:F �2 :�2��� R�� �) � �8 �24/0 

 # 
<�28/0  .���2 $��!"� 
<�2  	5#:�F #2 :� �2

1  ��6� &� 
� �.�+100     /��3)P `�N�+ �2 	:�3�

  $��!��"� 	�38�:3��+� :�2����� ��� �C���� &���#�
����2

�6��  -��) 
� 5
��(� ���22��+��  2�
�� .(   	���

-�"#:��� ��+���� # ��  ���F &� GH ��1  &� �.�+

      ��6�� ���W �� 
���� 5#:�F �2 ��� ��" �����  ���2

�:� �2 # �"�� $��!"�  ~��� 	2:+ e, �2 ��#�6� ^�

�6�� :���� 
(� 5
��(� ���2  B#
T)2 !T � .(CK 	

�;� 5&�
�� ���:��3� �  5
� �:�F24    &� G�H �.��+

  /#���Y� # 
63��(F: �38�:3��+� `�N��+ ��� ���� ��"

�6�� .
(� 5
��(� 5#:F #2 R� ���2 

 
 '(�1)�$� �* )+, ����� 	����� -����"� . ������ !��  �* !��%

% �*��� 

 

 
 '(�2)�$� �* )+, ���/�����* -�#�0 -����"� .  !��

������ ���% �* �* !��% 

 
#$%  

�3"�� D�+� :    ��6�� ������ 	:k�8 $�#�H ���100 

�6�� $��!"� *C+ �6�+ B�:) :3�  R���:) cN+ �2 ��2

       Q���& �� �C��� Q��4 &���#�
���2 /��3)P # &�6�)

�� �8�:3+�   R��� ����� 	R��:�6 .2��   *C�+ ��� ��"

 =�0. &#:EIMD ��   ����3� � 	��7  R�� &� �) 22:F

 V��7�Fu =�!�, R�� �j9f �) Q����;� #    G�H �� ���

 ��6� &�100  Q����T�� �2 :3�14-12    A��!�F B��+

 2��2 ����\;� 	
�2:))14(.  
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� ���� ����� 	 ����  �
� ����  ������ �	�
� #��	$�% & 

 ����2���% �
� -����"� . �+12 !�� )�$� �* !���(
� ��� �* �* )+, ��32 !�� ������ !�� !��%  

   &�'"�  

(�&)  

�	�  �	


(!�*! �&�) 

������ 	
  

)1 -L 109(  

.���&/�* 	
  

)1 -L 109(  

����*�� 	
  

)1 -L 109(  

����01� 	
  

)1 -L 109(  

.���1��2! 	
  

)1 -L 109(  

 3�-�.


�2� ?@��  

 ,� D$B#)*�EF  80/0 ± 00/7  60/1 ± 40/2  10/2 ± 30/0  00/2 ± 30/3  30/1 ± 24/0  

 ,� �EH1 #<��  30/1 ± 10/8  90/0 ± 20/3  60/1 ± 30/0  80/0 ± 10/4  90/0 ± 29/0  

 ,� �EH24 #<��  00/1 ± 40/7  40/1 ± 70/2  90/0 ± 40/0  20/1 ± 70/3  50/1 ± 25/0  

 �� 0!9��

 �	�I  

#)*�EF ,� D$B  90/1 ± 80/6  20/1 ± 80/2  70/0 ± 40/0  40/1 ± 50/3  70/0± 20/0  

 ,� �EH1 #<��  90/0 ± 10/9∗  70/0 ± 70/4∗  40/1 ± 50/0 ∗  60/1 ± 80/4  10/1 ± 28/0  

 ,� �EH24 #<��  20/1 ± 00/7  60/1 ± 70/2  70/1 ± 40/0  80/1 ± 50/3  60/1 ± 23/0  

∗ �6�� n034� �� ��" &� -C� � ��2  

  

Jakeman    $�� �!�"� �) 
�2:) A��!F 	Q����;� #

      Q��(� 	��� ��" ������ &� G�H =�!��, #2 R�� �2 �3���

5
6�2 5#:F �2 *�+, � �� ��! ��01. ���  # 
��

�� Q�(�    *��+, 2����� ��: 5
� ����� �� ��" �) 
�2

5&�
�� � ��01.  �+� 52� 
�
� �"�) �)3(.  

�� B�;38�   =�!��, ��� ��" $��!"� 2#�   Q#�2 ����

     ��C�:\� ���
�6��:" -�<�8 	A&�# &� G�H � �9+

     �� � �9�+ Q#�2 &�3�+�;� Q�
��" V�:W &� �) 
��

B��" # =��9) Q�� �j9f $��!"� -� 2 � 5��#   �&��+

$6)�#  ��� /��< ��3 �Z�#:H ���    	R��6};� .2:��F

�� � K�� R��   Z�#:�H B���3�� -� 2 � 
����  ���1" &� R�

    	/�����7� D��+� :� �) 
�� Q�4 � � �9+ Q#�2

Q, ���2: �.:+ &� 2��� R�� B��3�� �.:+  �9�4 ��

�� o6  q#:. 2��# 2��� 2�&�� .�+� :3(�   �2 # 2���

�� I;�� Q�4  
��)15(.  

   ��� ���3� ���W � �) ��01. ���:C�" 	I��# �2

5
� 5
����#    Q��� $��!�"� B��C�2 � 	
��    =���9) ����

B��" $��!"� �.� �) � �9+ Q#�2  B����) �&�+   ����

�� =�+�3H    Q��(� ����(f ��#��� �2 �� �(��) 	2��

�� =�!�, U#:4 $��!"� � :�6� 	:�� R�� # 
�2   &� ���

�� Q�4 � �91.  22:F)4(.  

5&�
�� �2 �% :F� 	V��7� R�� �2 �:�F   &� G�H ���

      5#:�F #2 :�� �2 	��� ��" &� -�C� �� �C�� �� ��"

      q��Y�� &��6�) R���:�) `�N�+ �2 �:�b;�(% $��!"�

 ��6�� /#�Y� 5#:F #2 R� /�:���� R�� ��� 	2�3"�  ���2

 	I����# �2 .�����215   2:��+ e, �2 ��#�6��� ������2  

Cᵒ 23  ��6� &� GH100 � *C+ 	:3�   �:�3;) $��!�"

    
���� 5#:�F �� �C�� Q�4 &�6�) R���:) `�N+ �2

       �����, ���7  &� 5#:�F #2 R�� n03�4� R��� # 
�

�6�� ) 2� ��205/0 < P.(  

Ascensao  :�uK� �+�: �2 	Q����;� #10   �����2

  2:��+ e, �2 ��#�6���Cᵒ 10 Q����& �2 #  �����24 

 # �.�+48     ������ ��� &� G�H �.��+   B��C��" �

�2:) A��!F   I�:�+ $���) *C�+ A#� R�� �) 
   :��

�� ��01. *�+, # &�6�) R���:)  22:F)1( .Pournot 

 �+�: �2 !�� Q����;� #15    e, �2 ��#�6�� �����2

   e, 	2:��+ e, �2 ��#�6���) 	o��93\� �������2 �2

 &� GH (�:F e, # e#�63� 2:+/�:F20   ������ ����2

   �2 B�#:�36�� -��� � A:H26   ��":8 �����&�#  	��

  Q, V���7� �2 ���� {
�2:) A��!F �� �M�(� ���3�   ���

 	2:+ e, �2 ��#�6�24   ��" &� G�H �.��+  &� 	��� 

�6�� $��!"�  ��2CK    2�� 52��;� �:�F�9T)16( .  ��
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� #��	$�% & 

 	5#0��.Banfi   �#� �� �M���(� �����3� 	Q������;� #

   Q, 2�M6�(�H �� # 
��2:) A��!F �CF�� Q�6��&�   	���

      ��#����� 
��#� 2��CM *C�+ 2:�+ e, �2 ��#�6�

��  2��)17(.  

 ��6�� :�uK� �
. 	:k�8 V��7� �2   �2 ��#�6�� ��2

�� 	&�6�) R���:) $��) �2 2:+ e,   =�) -� 2 � 
����

 ��2���&, 2�
�� Q2�     	-���� �2 .
��� ���Bailey  #

 &� GH 	Q����;�8  Q�F
�#2 �2 �3���3+� R�:;� �3Y�

 �) 
�2�2 Q�(�10  2:+ e, �2 ��#�6� ����2Cᵒ 10 	

  ����F &� GH90   �+ �����2  ����(� $���) *C   ����

   =�!��, ���(3�� # 2�2) ��0�1. *�+,     (Q��4 �� ���

�;�  2��)11( . R�6};�Isabell   A��!�F 	Q����;� #

  	
���� 5#:F � �C�� 2:+ e, �2 ��#�6� �) 
�2:)

=������ Q
� D���� *C+    �&��+&� # =��:�� ���

�� �91.  2�2 D��8� $��!"� *C+ 	���3� �2 # 2��

�� Q�����&�# �2 ��01.   2�M6�(�H B�8 R�� � .22:F

    ���+�: ��:�� �:3��(� /������7� ��� ���) 
���2:)

������=  �+� &��� :ux� ���)18(.  

=������    ��+2�&, $���) B#x��� ���  R���:�) �&

    	A&�# &� G�H 2:�+ e, �2 ��#�6�� B�C�2 � &�6�)

  e, �2 ��#�6�� �) �+� 5
� 2�M6(�H .�+� ��9����

   =3���+ �� �91. &� R�Z�#:H ��(3�� �+� R�;� 2:+

     .
��2 $���) �� A&�# &� G�H *��+, Q�!�� �� o6 

 l���Y� $����) *C��+ R���6};� ��#������ A#� R����

L+�H o��1� # q#:. �:��H  ��M3 � ��� ��� �   .2���

  ��X\(� &� ���� 	����8 �2     # *��+, �9�<� ����

 �:��H l�Y� $��!"� 	A&�# B�C�2 � �91. �2 e�M3 �

5����2 �� q#:. �      �� &��6�) R���:�) ��) �3�# .
��

     l��Y� $���) 2��2 B��;38� 	2��� :(36� o6  =3��+

   �.:�+ 	2:�+ e, �2 ��#�6� B�C�2 � q#:. �:��H

6�) R���:) ��(3�� Q�!�� #   .
��2 $���) �� �91. &� &�

  ��"� ��:� �:3(� ���!� ��, 	B�8 R�� �   # ��+�6�

 [4��� -�97�      ��� *��+, *C�+ ��) �����   	
����

 �+� ��#:k)1(.  
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Abstract 
Background: Physical activity without appropriate recovery causes structural damage to the muscles. 
The aim of this study was to investigate the effect of cold water immersion and passive recovery after 
anaerobic performance on muscle damage indices and blood cell count.  

Methods: The participants were ten trained female swimmers from Isfahan University of Technology 
with the mean age of 17.8 ± 2.2 years. First, they did the 100 meters front crawl in two separate days 
with 1-week distance. Then, they participated in one of the two methods of recovery intervention 
including 15 minute sitting beside the pool (passive or PAS) or cold water immersion (CWI) in 23ᵒC. 
Afterwards, both methods were followed by 45 minutes sitting beside the pool. Leukocyte profile and 
venous blood markers of muscle damage including creatine kinase (CK) and lactate dehydrogenase 
(LDH) were also measured pre-exercise and 1 and 24 hours post-exercise. Repeated measure and LSD 
were used for data analysis. 

Findings: One hour after CWI, the mean level of CK significantly decreased and it was not any 
change in leukocytes, neutrophils and monocytes compared to PAS. One hour after CWI, LDH 
significantly increased comparing pre-exercise. All of these factors except CK, recovered to base 
measures after 24 hours. 

Conclusion: It seems that after anaerobic performance, CWI can reduce damage and leukocytes count 
and improve recovery conditions. 

Keywords: Cold water immersion, Creatine kinase, Leukocytosis, Anaerobic performance 
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�� (�� �/� �
. 

    � ����A�� ������,�� 3��1� �� �� ���#!�_ u�����;

.(�� �/' ���� �D1��c� 

1- �'(!�  

1-1 )��� *!"�!+!+,�-  

 ��f��� ����D�� 	   /�a������ ��S�$��&   ��� 4���� �


 5�,��/�/;�&i�j ,� �'�; � ���� '��./ �#!�_  	
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Jonas  ����SA
 � ��!�;��� ��5 �#!�_ 	 RCT   ���D;

 �& ���Ciclesonide     ���6�� �� 	���A& 5�,��/��/;�&

�  ) /��&64/0 017/0 CI 95   0/�?��33/0  =OR   ���  

Odd ratio 7S��' �� .(20 Frost plot  ��!���;��� �����

 (�� �/�)19(.  

  ,�� (>����+; ��1:1  �1:2  �����)����   �������

Ciclesonide  ����Budesonide ���#!�_ �� 	  	�����

Manning ) (�� �/D; �/�� ����SA
 �18.(  
  

 .�+�1.  /�0�- �1�!"�� � � �!�RCT 

����  ����  
 ���

���	��  
�� ��� � ���	�� ����  

 ���

���  

 !� ����  

(#	�)  

���� % 

���	��  

�&��' 

()�*+  

�,'� %   -	���&

().)/  
#��� ���  

1 )7( RCT VS FP HFA-  )80 (
MDI -CIC HFA  

)200 (MDI  

 �/ 0%1�
2� !� 

75 -12  24 �!�"  480  Good ��3  
Low  

2 )21( RCT CIC VS BUD   2� !�
�%�
 �/  

75 -16  8 �!�"  319  Poor .................... 

3 )22( RCT VS BDP HFA- )640 (
MDI -CIC HFA  

)640 (MDI 

 2� !�
�%�
 �/  

18 ≥  12 ��  1568  High ��3  
High 

4 )23( RCT VS BUD  )320 (
MDI -CIC HFA  
)400 (DPI  

 �/ 0%1�
�%�
  

75 -12  12 �!�"  399  Good 567  
Medium 
vs. Low 

5 )24( RCT VS BUD  )320 (
MDI -CIC HFA  
)800 (DPI  

�%�
  17 -12  12 �!�"  403  Good ��3  
Medium 

6  )25(  RCT VS BUD  )160 (
MDI -CIC  

)400 (DPI 

 2� !�
�%�
 �/  

11 -6  12�!�"  621  Fair 3��  
Low  

7 )26(  RCT VS CIC HFA  )80 (
MDI -CIC HFA  

)176 (VS FP HFA-

MDI )160 (MDI  

 �/ 0%1�
2� !�  

≥ 12  12 �!�"  808  Good 3��  
Low 

8  )27(  RCT VS FP  )320 (MDI -
CIC HFA  

)400 (DPI 

2� !�  75 -12 12 �!�"  474  Good ��3  
Medium  

9  )28(  RCT VS FP BUD  )640 (
MDI -CIC HFA  

)660 (MDI 

 2� !�
�%�
 �/  

75 -12  6 ��  528  Fair ��3  
High  

10  )29(  RCT VS FP HFA  )160 (
MDI -CIC HFA  

)500 (MDI 

 8���9
 ���
#��  

75 -17  12�!�"  111  Good ��  
Low vs.  
medium  

11  )30(  RCT VS CIC HFA  )80 (
MDI -CIC HFA  

)176 (VS FP HFA-

MDI )160 (MDI 

/ 0%1� �
�%�
  

11 -6  12�!�"  744  Good ��3  
Low  

RCT: Randomized controlled trial; CIC: Ciclesonide; BUD: Budesonide; DPI: Dry powder inhaler 
MDI: Metered dose inhaler; HFA: Albuterol sulfate inhalation aerosol; FP: Fluticasone propionate 
BDP: Beclomethasone dipropionate 
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 .�+�2. ���
 /�0�- �1�!"�� � � �!� 3���(���� 

����  #	� � ��!���� 0	�  ���	�� ���  1��2 � ���� �	)��  ().)/  
 0	3�&

4)�	��	��  

1  Canadian 
Agency for 
Drugs and 

Technologies in 
Health 

)17( 

Review Health technology assessments, systematic 
reviews, meta-analyses, randomized 

controlled trials, guidelines 
outcomes: Adrenal suppression, growth 

suppression, acute adrenal crisis, long term 
clinical outcomes(clinical 

meaningfulness),serious adverse events, 
adrenal insufficiency, any adverse event, 

withdrawals due to adverse events 

 :3�;

� $;  

567  

2  Manning ����	�" <  

)18(  

Systematic 
review  

RCT  =�>?�@� �%Crossover  A<��� �BCiclesonide  ��

 �3BeclomethasoneC Budesonide  <Fluticasone 

.�
�3 �5B �D%�E� 

 �����63 :G<57 ��6>��$1! �3 COPD H6I�/ <  �;�5!J� A�"

�<� C0�K A  L� 5!�B �����4 C�!�" �M6?�3 �%��LK��B  �B �%�"

.�M
�3 �D%�E� <59 �<�3  

 :3�;

� $;  

��3  

3  Jonas ����	�" <  

)19(  

Systematic 
review  

For efficacy and effectiveness, randomized 
controlled trials of at least 6 weeks duration 

(n = 40) and good -quality systematic reviews 
• For adverse events/safety, randomized 

controlled trials of at least 6 weeks (N = 40) 
and observational studies of at least 6 months 

duration (N = 100)  

 :3�;

� $;  

��3  

4  Kokot ����	�" < 

)20(  

Systematic 
review  

Inclusion :Randomized clinical trials, with or 
without 

blinding ,Studies published in Polish, 
English, 

French or German, Studies published as full 
texts or conference abstracts 
Exclusion: <12 years of age 
Treatment lasting = 4 weeks 

Inpatient treatment 
Less than 10 patients 

Non-randomized trials  

 2EJ

 N%�!�

 5�!M�

 �


#��.  

��3 

CIC VS 
FP 

RCT: Randomized controlled trial; COPD: Chronic obstructive pulmonary disease; CIC: Ciclesonide 
BUD: Budesonide; FP: Fluticasone propionate 

  
 .�+�3 .��� ��5� � ���� #�	5�6
  

5	��	�� 1��2 6)��   +��2 5	��	�� ����  

�<� �� 3 �J�B�� A ����� 

 L� 5!�B)4 (�!�"  

Agertoft  <Pedersen )31(  

7��� O � �� 3 P��M�����  Derom ����	�" < )32( 

�<� �� 3 �J�B�� ����� A  Quon ����	�" < )33( 

 ,�� (>��+; ��1:1  �1:2  ����� ���)����CIC  ����

BUD )Budesonide�#!�_ �� (  	��� 	Manning 

) (�� �/D; �/
�D ����SA
 �18.(  

��#!�_ �  	��� 	Kokot ����SA
 �   ���[� ��

�������+��Q  	Ciclesonide  ��������Fluticasone  �

Budesonide      ���t � ���� �/�' x����* u���; hQ)
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     0/�D; o1�D ^��E� ���B �� �#!�_ �� ��� (�:�&

       ���� ��� 0(��:�& ��� `��#!�_ ��� �+��Q �� �� u���;

 ���& ����� `����? ,�� (>��+; ��1:1 Ciclesonide0 

�/;�& �� (>+; �� 	��A& 5�,��/Fluticasone   ���6��

��� ) ����&56/0 017/0 (31/0  =RR )20(.  ����A
 ��

,�� (>+; ��# i����   ���� 	���Ciclesonide   ���

Budesonide ��������F� (������'�/; )56/5 005/0 (  

51/0  =RR  ,�� (>���+; �� �1:2   i������� �����;

�����#   (����� �/���D; �/����� 	��� )15/4 043/0 (  

33/1  =RR )20( ���� ���+��Q �� .Beclomethasone 

   ��#F�� ��� .(�� �/D; ����� `�#!�_ �� /��2 ���

  	���� �� ��
 �� �f��� ��� /?�� 0`\�Q 7?� ��

Ciclesonide  �Fluticasone  �� � /����' �>������n

 ��/F4 �#!�_ ,� ./���* ����� 	 Dusser  ����SA
 �

�/�St hQ) ��;   `���B� ,� � ��� R���� �� ��F�

) /' ���:��� �/�St ��13.(  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
 ���2 .��
 7!��,�,��� *!"�!+!+,�- 8�5�,9 )19(  

 FP VS. CIC odds ratio for oral candidacies .THRUSH 

Study name Statistic for each study 

OR Lower limit Upper limit Z value P value 

Bateman 2008 0.400 0.141 1.138 -1.717 0.086 

Boulet 2007 0.052 0.003 0.898 -2.034 0.042 

Dahl2010 0.404 0.140 1.166 -1.676 0.094 

Lipworth2005 0.087 0.010 0.720 -2.264 0.024 

 Pedersone 2009 1.048 0.065 16.851 0.033 0.974 

 0.325 0.166 0.639 -3.260 0.001 

 

 

 
Result for heterogeneity among studies 

Q- value d.f p. value I.squared 

4.082539064 4 0.394950636 2.021758103 

 

Odds ratio and 95% CI 

0.01          0.1             1             10         100 

Forward CIC      Forward FP 
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 .�+�4�>��? +��� .  @�1 ��!�%
 �� �,��� *!"�!+!+,�- �Ciclesonide  �1Fluticasone  

���	�� 0	�   ���	�����	/FP (�7��)  ���	�����	/CIC (�7��) 

Dahl ����	�" < )7( 00/5  10/2  

Dusser ����	�" < )13( 80/7  10/3  

Boulet ) ����	�" <28( 70/4  78/0  

Bateman ����	�" < )29(  80/4  00/2  

Pedersen ����	�" < )34(  40/0  39/0  

Lipworth ����	�" < )35(  00/24  40/2  

  O ���  78/7  80/1  

CIC: Ciclesonide; FP: Fluticasone propionate 
  

2-1 -�� ��A
 B�HPA   

)Hypothalamic-Pituitary-Adrenal(  

���:���      ��S�$��& 	\��� 	��
,�� � `/� �;\�B 	

� �
/�a�����     ��f��� ���6�� z���� /�;��$   �>;��F 	

 ����' ����;��� -�&���� 7��w ��A���+��)36( ����� .

 ��6��; �� �f���      ��c� �� ����$���& =_�� ���>A& 	

R�\�$�r�
 ��n -�&��- ��)�r�
- ��;���   ���6��

� �,�/;� ^��B ,� �& ��'   U��� ����$��& =_� 	��*

 (�� ������' 7��E ����� �)37(.  

�#!�_ ��    ���� ��%��� h���$ �& �[� 	��� 	

) ���;�& �� 	d�!��S$ �Canadian agency for drugs 

and technologies in health �� CADTH ( �������  	

��!�� 	�
��f � 	��%& y�) �/C -�&��  ,� ��'�; �

x�� ���� /�a������� ���S�$��& i���j  ����� ������'

��\/��*   /�' U�6;� ��A�� `�#!�_ � �
)17(  u����; 0

 ���#!�_ ��� ����D;     �����* ���� �� /����2 ����� ���& 	�

Beclomeyhasone  �Budesonide  ������& ����+��Q

    =_�� 3
��& ��#!�_ �� .(�� �/D; �/
�D 0/'��

 	���� �� ������� �� ����$������&Ciclesonide  ������

Fluticasone  ����& �+��Q     ��#!�_ �� ��& /�;�  {��F

���F� �#!�_ 	�
 � �f�O 	 /'�� )32-31(.  

����#!�_  ��$�A����+�� ������ ����<�� 	Dyer  �

� ����SA
   (��� ���& ����� �� �#!�_ �� �& /'��

)38    �/��St h�Q) 0`��#!�_ ���� ,� �S� �� .(  �� 	

 ���# i���� |�
 � ��� �/' �D��  ��  3
��& �� 	�

 ����$��& =_�Ciclesonide      ����2 ���, ��� (>�+;

 �� 0/D; �/
�DFluticasone   ���# 3
��&  �� 	���

 ���� �� ��� �#!�_ ��� �� .��� ��D; }�j� ��� ��

�#!�_ ./;/D; �+��Q �
 �� ��Q�+ ��B ��  �� U�� 	

������+��Q   �������� 	µg/day 800 Ciclesonide  �  

µg/day 1000 Fluticasone  ���# ��B ��   ���� 	���

 �� 3
�&Fluticasone   ,� ���D��Ciclesonide   �����

) (��0/2-1/1 :CI 95 .(/?��  

���#!�_ ��  	����� 	Manning  ����; ������SA
 �

����+��Q 	������ ����#!�_ �����  	Ciclesonide  �����

Budesonide ,�� (>+; �� 1:1   =_�� `����@$ 	���

�� �& ��� �/' x���* ����� ����$��& �/
�D �)��

) ����� �/��D;18  ���� ���+��Q �� �A�Q���+ /
����' .(

Beclomethasone .(�� �/D; �/��  

3-1 +�� ��� ��CD�  

���+��Q ��  	Ciclesonide  ����Beclomethasone  �

Fluticasone ���#!�_ |���
  ������� �� /����2 ����� 	�
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�� ����� 
� ��� ���
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.(�� ���S;  

�+��Q ��  	Ciclesonide   ���Budesonide   �� �$

���#!�_ ����   �����* �� /��E 3�����)� ���& ��� ����D;

Ciclesonide  ,� ��D��Budesonide  i���� � (��

 �����* ����   ���� ������ ���
481/0 ��;����  ��� ���  /��'��

)0025/0  =P) (25.(  

2- �EF1�C�  

1-2 �G(H I��- �       J�KL
 �K1 "�K�, �K- �(K�9

������- ���� +�M����� 

�%AO    3
��& � ���� ���� �/' �$/� ��#� �A�� 	

%A� �&���� 	�
/�a����� i�j /�,��; �& ��� ��S

�  /'��)28( .4 RCT �#!�_ ��   	��� 	Jonase  �

 /' ��!�;��� ���� ����SA
)19(  � u���;�� ��D; ��!�;�

  ����� /����2 ����� �� �$����:$ ���& ���Ciclesonide  �

Fluticasone ���/; ��F� )87/1 050/0 (96/0  =R( .

 7S' ��3  ��� u���;.(�� �/� ��!�;���  

�#!�_ ��  	Manning   �����SA
 � ��+��Q �� 	 

 ���Budesonide  	���� ��Ciclesonide   �$���:$ ��;

  ��
���� ��� ���  �/
��D  �/�D; ) ����56/73 012/0 (

02/3  =RR )18.(  

 ��2 ���#!�_  	RCT   ����# i������   ����� 	���

Ciclesonide  ���������Budesonide  �Fluticasone  ��

%AO�    �/�D; x����* (�� "��#$ ���#$ ��/�) �A�� 	

) �����29 024���#!�_ .(   �����* �� �� /����2 ����� ���& 	�

Beclomethasone .(�� �/D; �/�� 0/'�� ���& �+��Q  

2-2 �!� /�5�	N  

 #����O�1FEV �!�P )�
" "�  

�#!�B 	��� 	 Manning     ��!��;��� ��� �����SA
 �4 

������ ����)���� ����& ��� �����D; ����#!�_  	���� ��

Ciclesonide  �Budesonide   `������@$ ��<;���� ��

1FEV   ,�� (>�+; �� ���2 ��, ,�1:1    ���/�; ���F�

)11/0 006/0- (03/0  =R  ��!��;��� u���; ���~A
 .5 

 ,�� (>+; �� �#!�_1:2    ��/�; ���D; �� ��)���� ��; 

)00/0 005/0- (02/0-  =R .  

  

  

  

  

  

  

  

  

  

  

  

  
 ���3H 8�5�,9��
 .�G( ) �(�9 �19( 

 
Ciclesonide v Fluticasone. Exacerbation 

Study name Statistic for each study 

OR Lower limit Upper limit Z value P value 

Bateman 2008 0.934 0.309 2.818 -0.122 0.903 

Boulet 2007 0.610 0.144 2.584 -0.670 0.503 

Magnussen2007a 1.870 0.16920 0.742 0.510 0.610 

Magnussen2007b 1.918 0.1732 1.283 0.531 0.596 

Dahl2010 1.000 0.286 3.500 0.000 1.000 

 0.969 0.500 1.878 -0.094 0.925 

 

  

Result for heterogeneity among studies 
Q-value d.f  P-value I.squared 
0.99658 4 0.910314 0 

Result for heterogeneity among studies 
Q-value d.f P-value I.squared 
0.99658 4 0.910314 0 

 

Odds ratio and 95% CI 

0.01        0.1             1              10             100 

Forward CIC      Forward FP 
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        �����* ���� �� /����2 ����� ���#!�_ ���� ��� �$

Beclomethasone      ��#!�_ ���� .(��� ����& �+��Q

 h��$Adachi  ,�� (>+; �� � /' U�6;� ����SA
 �

1:1  �1:2  ����# i������   ���� �� ����� ����� 	���

 ��� �/D; �/
�D)22(.  

�+��Q ��  ��� 	Ciclesonide  ��Fluticasone  ��

(>��+;  ,��1:1���6��; 0  	5   ���& ��� ����D; ���#!�_

 (�'�/; ��F� ���� �� ��� ��� /��2 ��� �� �)���� 

)01/0 004/0- (02/0-  =R ��#!�_ �� .   �� ��<�� 	

  4���>$�� ����; ���#!�_ �� ���& /��' �/���� ���#!�_ �����

��# �A; x���* �� 	��� ��& )027/0 ± 053/0.( 

  ��#!�_ ��� ��4  ��#!�_  	RCT   (>�+; �� ,��

1:2 �+��Q ��   ���� 	Ciclesonide   ���Fluticasone 

   U��; ��A& ��� �& /' �/��   ����)�Review manager 

./���* ��!�;��� ��!�;��� u���;  7S' ��4  � (�� �/�

� ��D; ��# i���� �& /
�   ���� �� ���� ��� 	���

 `������@$ ��1FEV     ���!���� ���[; ,� �����2 ����, ,�  

.���/; ��F�  

���O� #�Morning PEF �!�P )�
" "� 

 ��!�;��� u���;4 RCT �#!�_ ��  	��� 	Manning 

������+��Q �� ���������SA
 �  	Ciclesonide  �������

Budesonide  ,�� (>+; ��1:1  ��<;�� �& ��� ��D;

 `������@$PEF  �� �����2 ����, ,� =>��?Ciclesonide 

 ,� ��D��Budesonide �    ��[; ,� ��/�Q ��� �� 0/'��

���A; (�A
� 	���� ���! ) /'��61/10 012/0 (L/min 

37/5 )18.( 1 ���#!�_  	RCT   �� /����2 ����� ���<��

�,�/;�   ���� �$��:$ �& ��� ��D; �� u���; � ��A; 	��*
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Study or Subgroup

DAHL2010
KNOX2007
MAGNUSSEN2007
Pedersen 2009

Total (95% CI)

Heterogeneity: Chi² = 0.45, df = 3 (P = 0.93); I² = 0%
Test for overall effect: Z = 1.99 (P = 0.05)

Mean

0.46
3.132
0.412
0.224

SD

0.464
0.289
0.483
0.331

Total

240
58

278
249

825
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0.5
3.15
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SD
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0.283
0.482
0.332

Total

239
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Weight

21.4%
13.0%
22.1%
43.5%

100.0%

IV, Fixed, 95% CI
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-0.02 [-0.12, 0.09]
-0.03 [-0.11, 0.06]
-0.05 [-0.11, 0.01]

-0.04 [-0.08, -0.00]

CIC FP Mean Difference Mean Difference
IV, Fixed, 95% CI

-1 -0.5 0 0.5 1
Favours [experimental] Favours [control]  

 ���4 #����O� .1FEV )Forced expiratory volume in 1 second ( "�� /Q�, �� �!�P )�
" "�1:2  



 

  

  
www.mui.ac.ir  

� �	���� ���� ������ �	
�–  ���32  ���
 /278 � � �!�" /#��$%��� 1393 352 

������ � �	
�� Ciclesonide � ���	
�� ����� 
� ��� ���
� ���
  ���� ����%���&#� ' 

 
 ���5 8�5�,9��
 7!��, .Morning Peak expiratory flow (PEF) ��!�%
 �  �Ciclesonide  �1Fluticasone  "�� /Q�, ��1:1 )18(  

  

Study or Subgroup

DAHL2010
Pedersen 2009

Total (95% CI)

Heterogeneity: Chi² = 0.69, df = 1 (P = 0.41); I² = 0%
Test for overall effect: Z = 2.48 (P = 0.01)

Mean

23
22.8

SD

52
56.69

Total

234
248

482

Mean

34.5
28.5

SD

53.19
55.22

Total

231
249

480

Weight

51.4%
48.6%

100.0%

IV, Fixed, 95% CI

-11.50 [-21.06, -1.94]
-5.70 [-15.54, 4.14]

-8.68 [-15.54, -1.83]

CICExperimental FPControl Mean Difference Mean Difference
IV, Fixed, 95% CI

-100 -50 0 50 100
FPFavours [experimental] CICFavours [control]

  
 ���6 #����O� @�V,��
 .Morning Peak expiratory flow (PEF)��!�%
 ��  @�1 �Ciclesonide  �1Fluticasone  "�� /Q�, ��1:2  

  

2  ,�� (>��+; �� ���#!�_1:2 ���#!�_ ��  ���f�O 	

      ���� ��!��;��� U��6;� ��� ��& (�� �/' ()��2   0��#!�_

 �& /' �/
�DFluticasone  ��/QPEF   ���D�� �� =>?

�      �� � ���/�; ����A
� ���!��� ��[; ,� ��/Q ��� �� �/�&


 ���# ���� �� ��� �� /��2 ��� 0bE��� �  7S' ./'��

6 � ��D; �� /��2 ��� ��!�;��� u���; ./
�  

�#!�_  	��� 	Kokot  ����SA
 �  ��)���� ��;

 �����Ciclesonide  ����Fluticasone � Budesonide 

 (�� ���S; x���*)20(.  

3-2 ��
�� �1 WQ��
 � +," /�0�-  

���+��Q ��  ����� 	Ciclesonide  ����Budesonide  ��

 ,�� (>��+;1:2���#!�_ �� 0  	RCT   �� /����2 �����

 /��;��& x�����*)25-24 ���#!�_ �� �� ���
 ���& (  	

 	���Manning    � /�;��� �/�' ��!�;��� ����SA
 �



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���32  ���
 /278 � � �!�" /#��$%��� 1393 353 

������ � �	
�� Ciclesonide � ���	
�� ����� 
� ��� ���
� ���
  ���� ����%���&#� ' 

    ���/�; ���F� �� ���� ��� �)���� �& ��� ��D; u���;

)09/0 009/0- (00/0  =R�����#!�_ �� .  	������� 	

Kokot ����SA
 �   >�+; �� ���; ,�� (1:1   ��)����

) ��� �/D; �/
�D20.(  

�+��Q  	CIC  ��FP   ��!��;��� u���;2   �� ��#!�_

 ,�� (>��+;1:1  ���& ��� ����D;Ciclesonide  (���:�&

� ��> � �� �*/;, ) /D1�18 7S' .(7   �� ��6��; ���

� ��D; ./
�  

���#!�_ ��  	Kokot ������SA
 � ���?�� ����;  	

  � (>�+; �� ���#!�_ ���� u����; ,�1:1  ���& ��� ����D;

   ����* �� �*/�;, (�:�&Ciclesonide    (��� �$\���

)019/0 0040 (/12/0  =R ,�� �� ���� �1:2  ���)����

(�� �/D; �/�� )20(.  

4-2    J�KL
 X+K? ���"��Rescue medicine  �

�Q�� � �?!Y�9 Y  

�A
 �� /��2 ���      ��#!�_ ��� ��F ��� `��#!�_ 	  	

 	���)17( �#!�_ �� �  	RCT (�� �/' x���* 

)22(  ����� �$����:$ �Ciclesonide  ����Budesonide  �

Fluticasone .(�� �/D; �/
�D 	��� �[; ,�  

5-2  /
�? )�+1 ���"��)Symptoms free day 

 �!SFD(  

����#!�_ ��  	������ 	Manning  �� �������SA
 �

���+��Q  	Ciclesonide  ����Fluticasone  (>��+; ��

 ,��1:1  ���# i����    /�D; �/
��D 	���)18( �� .

�#!�_  	Kokot  �����SA
 �    ,�� (>�+; �� ���;1:1 

 u���;4   ,�� (>�+; �� � �#!�_1:2   u����;2   ��#!�_

 ���# i����      ���� �� ���� ���� /���2 ���� �� 	���

 ��� ���S; x���*)20( .  

4  ,� �!�QRCT    `��#!�_ ,� 0������ ���� 	�


  ���� �#!�_ ��� �� 	����)29-26( ��+��Q .   ���� 	

Ciclesonide  ��Budesonide   ,�� (>�+; ��1:2  ��

�#!�_  	Kokot ����SA
 �  ��� ��2 �#!�_   0��<�� 

��F� U/� ,� �&�O ��# i����   /���2 ��� �� 	���

��� )20(.  

  

  
 ���7����, . ��!�%
 � � +," /�0�- 8�5�,9��
 �  @�1 �Ciclesonide  �1Fluticasone , �� "�� /Q�1:1 )18(  



 

  

  
www.mui.ac.ir  

� �	���� ���� ������ �	
�–  ���32  ���
 /278 � � �!�" /#��$%��� 1393 354 

������ � �	
�� Ciclesonide � ���	
�� ����� 
� ��� ���
� ���
  ���� ����%���&#� ' 

89-  

 ��f��� ����D�� 	   /�a������ ��S�$��&   ��� 4���� �


 5�,��/�/;�&� ���� i�j ,� �'�; '���+��Q ./  	

 ���Ciclesonide  ��Fluticasone � ��D;    ��& /�
�

Ciclesonide   ��� (>+;Fluticasone   5�,��/��/;�&

  �� ���6�� 	��A& ��
�  ) /��&8/1    7���Q �� /�?��

78/7 /��?�����+��Q �� .(  ����� 	Ciclesonide  ����

Budesonide     ���� `��#!�_ �� � /�D; �/�� �$��:$

 ���* �� /��2Beclomethasone    .���� �/�D; �+��Q

Ciclesonide     ,� ����& 	������)� 	������ �9����� �����

� u;� �;�
� 5�,��/�/;�& � 0/;��  ./'�� /�: /;��$

   �� ���� i��j ,� /�#� ��
� 	�D�+'    ���� /�;��$

�./
� 3
�& �� �f��  

���:���    ����� �� ,�� 3����)� � `/ �;\�B 	

� ��� /�/'     ��f��� ���6�� z���� /�;��$   �>;��F 	

   -�&����� 7���w ��A����+��HPA  �����')31( .

Ciclesonide    	�� 	����A& ���c� 0\���� 	���
,�� ��

 -�&����HPA   ���� (>��+;Fluticasone  ���� �����

.��>; R���� �� ���, ��� �� �)�& /
��' �+��Q ��  

 ����Beclomethasone    ����F� �A�Q���+ /
����' 0

�+��Q 	��� �#!�_ �� � �$ .('�/;  	Ciclesonide 

 ����Budesonide ,�� (>��+; �� 1:1  `������@$ 	�����

    i����� ��& ���� �/' x���* ����� ����$��& =_�

��# ./D; �/
�D 	���  

�+��Q ��  	Ciclesonide   ���Beclomethasone 

 �Fluticasone  ���� ��c� /��2 `�#!�_ ,� U�/& |�
 0

  ����+��Q ./���;��S; �������� �� /���'� 	�� �����  	

Ciclesonide  ��Budesonide  /E 3���)� �& ��� ��D;

 ���* ��Ciclesonide  ,� ��D��Budesonide  � (��

���* ��� i����  �� ����� �
481/0 ��;�� .��� ��  

�#!�_ �� ���1��� �;/# �&��$ 3
�& x���* `

�f��� � ��� �/D;  �� �� ��; (&���$�& � ��&�%* 	

 �� �+��Q �� �#!�_Beclomethasone    �/�' ������

��# i���� �& ��� ���* ��� 	��� .('�/; ��F� �
  

Ciclesonide  ������ �����+��Q ��Budesonide  �

Beclomethasone   .����� �����D l������ ����6�� ��

Beclomethasone  ���#Budesonide  �$��:$ � ���

 ) ���� (�!�#) ��S%A� �[; ,� ���� �� ��� ���PEF  �

1FEV     ��>$� 0����� ��� h>$�� �*/�;, (�:�& 0(  	

   i��j �� ����@$ 0��� ����2B    ���F� (�+�;�*�

 ('�/;)39(.  

�+��Q ��  	Ciclesonide  ��Fluticasone   u����;

 �& ��� ��D; �#!�_ �� ��!�;���Ciclesonide   (��:�&

� ��> � �� �*/;,    ��D1��c� 	�
/���2 �<�� ./D1�

�#!�_ �� .��� ���D �
���� ���   	���� 	Jonase  �

 ����SA
)19(    �� �$���:$ ��& ��� ��D; ��!�;��� u���;

�%AO    /�a������ ��S�$��& i�j /�,��; �& �A�� 	

0(��  ���Ciclesonide  �Fluticasone ���/; ��F� 

)87/1 050/0 (96/0 = OR ������ .Ciclesonide  �����

Budesonide     �/�D; �/��� /���2 ��� �� �)���� ��;

�#!�_ .(��  �� �� /��2 ��� �& 	�Beclomethasone 

./D; �/
�D 0/'�� ���& �+��Q  

 ,�� (>+; ��1:2  `����@$ ��<;��PEF   ,� =>�?

 �������* �� �������2 ������,Budesonide  ,� ������D��

Ciclesonide  ���n! ,� �& ���    (��A
� 	���� ���!���

  ,�� (>�+; �� .��>;1:1      �� ./�D; �/��� �$���:$ ���;

 �� �+��QFluticasone  ,�� (>+; �� ��;1:1  �$��:$

   ,�� (>�+; �� ����~A
 .('�/; ��F�1:2   ��<;���

 ���* �� `����@$Fluticasone  ��n! ,� �� 0��� ��D��

.('�/; ���A
� ���!��  



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���32  ���
 /278 � � �!�" /#��$%��� 1393 355 

������ � �	
�� Ciclesonide � ���	
�� ����� 
� ��� ���
� ���
  ���� ����%���&#� ' 

  i���j U/��� 	���
,��Rescue Medicine  �

���>$� 	 ���������� � ���A
 ��  ���F ���� `���#!�_ 	1 

�#!�_   	���� 	)17(  �1  ��#!�_  	RCT   x����*

 ��� �/')22(   ���� �$��:$ �CIC   ���BUD  �FP  ,�

    �� (��� ��/�� 	��
,�� ./D; �/
�D 	��� �[;

����+��Q  	CIC  �����FP  ,�� (>���+; ��1:1 � 1:2 

 ��+��Q � ('�/; �)����   ���� 	CIC  �� �BUD  ��

 ���2 � ��D; �#!�_    ���# i����� ��& /
�  	���

 ���/; ��F� /��2 ��� ��)20(. 

  	���� ���D1��c� � ����A��Ciclesonide  �����D

Budesonide  �Beclomethasone ���   ����>!� ./��'��

   ���+��Q ����� �� �)���& /
����'   ���� ���� ����� 	

Beclometasone   4����O� �� /��� u���; � ���/; ��F�

  `���:$ ./;�' ����Ciclesonide   ���Fluticasone  ��

  � �;��
� 5�,��/�/;�& 3
�& � �*/;, (�:�& ��> �

  U���� ����$����& =_��� 	�� -�%_���; ��cp��$ U/���

�    ��f��� ��& /;��' U�6;� �$�#!�_ /��� ./'��   	��


/��& ����,�� �
���� ��� ��� ��; �� `/ /�%�. 

  

 �&���: � �;<'  

 ��!�E �� ���#!�_ ����� ���A��' �$���Q�Qn$ ����B 8  	

91280/U/241 �+�� ��   � (��� `�Q�Qn$ �% 	

 ��) � `�Q�Qn$ (;��# �!� (��AO ��  `��,� 	���

   (�)�* U��6;� �S�'�2 x,�� � ���� 0('�/ �.  ,�

��%&  b�AF �� �& 	���)� 	    `����B� ���/�$ � 	���

 ����
, �/���� �;���� ��&���� �9���� ���� 0/��;��& ���A&

	��� 6D;��) ��9;��'� 	�  	HTA  (A�+E �� �& (

  0/���'�� 	��SA
 `�#!�_ (�:�& ����,�� � �6�+F

� �SD$ � ��/Q$ ���*. 

  

References 

1. Masoli M, Fabian D, Holt S, Beasley R. The 
global burden of asthma: executive summary of 
the GINA Dissemination Committee report. 
Allergy 2004; 59(5): 469-78. 

2. Asher MI. Recent perspectives on global 
epidemiology of asthma in childhood. Allergol 
Immunopathol (Madr ) 2010; 38(2): 83-7. 

3. Braman SS. The global burden of asthma. Chest 
2006; 130(1 Suppl): 4S-12S. 

4. Heidarnia MA, Entezari A, Moein M, Mehrabi 
Y, Pourpak Z. Prevalence of asthma symptom in 
Iran: a meta-analysis. Pajouhesh Dar Pezeshki 
2007, 31(3): 217-25. [In Persian]. 

5. Fazlollahi M, Moein M. National guidelines for 
asthma. Tehran, Iran: Ministry of Health and 
Medical Education, Deputy of Health, Center 
for Non-Communicable Diseases Control, 
National Committee of Asthema; 2009.  
[In Persian]. 

6. Adams NP, Jones PW. The dose-response 
characteristics of inhaled corticosteroids when 
used to treat asthma: an overview of Cochrane 
systematic reviews. Respir Med 2006; 100(8): 
1297-306. 

7. Dahl R, Engelstatter R, Trebas-Pietras E, Kuna 
P. A 24-week comparison of low-dose 
ciclesonide and fluticasone propionate in mild 
to moderate asthma. Respir Med 2010; 104(8): 
1121-30. 

8. Buston KM, Wood SF. Non-compliance 
amongst adolescents with asthma: listening to 
what they tell us about self-management. Fam 
Pract 2000; 17(2): 134-8. 

9. Lasserson TJ, Cates CJ, Jones AB, Steele EH, 
White J. Fluticasone versus HFA-
beclomethasone dipropionate for chronic 
asthma in adults and children. Cochrane 
Database Syst Rev 2005; (4): CD005309. 

10. Newman S, Salmon A, Nave R, Drollmann A. 
High lung deposition of 99mTc-labeled 
ciclesonide administered via HFA-MDI to 
patients with asthma. Respir Med 2006; 100(3): 
375-84. 

11. Vogelmeier CF, Hering T, Lewin T, Sander P, 
Bethke TD. Efficacy and safety of ciclesonide 
in the treatment of 24,037 asthmatic patients in 
routine medical care. Respir Med 2011; 105(2): 
186-94. 



 

  

  
www.mui.ac.ir  

� �	���� ���� ������ �	
�–  ���32  ���
 /278 � � �!�" /#��$%��� 1393 356 

������ � �	
�� Ciclesonide � ���	
�� ����� 
� ��� ���
� ���
  ���� ����%���&#� ' 

12. Berger WE. Ciclesonide: a novel inhaled 
corticosteroid for the treatment of persistent 
asthma–a pharmacologic and clinical profile. 
Therapy 2005; 2(2): 167-78. 

13. Dusser D, McGoldrick H, Pieters WR, Luengo 
M, Hellwig M, Engelstatter R. Comparable 
efficacy of ciclesonide and fluticasone 
propionate and lower incidence of 
oropharyngeal candidiasis with ciclesonide in 
patients with well controlled moderate to severe 
persistent asthma. European Respiratory Journal 
2007, 30(Suppl 51): 351s. 

14. Stoica IG, Archip M, Babu M. Ciclesonide once 
daily (80 mg/d, 160 mg/d) versus fluticasone 
propionate twice daily (250 mg/d) in the 
treatment of patients with persistent asthma. 
Proceedings of the European Respiratory 
Society Annual Congress; 2010 Sep 18-22; 
Barcelona, Spain. 

15. Bladgen M, Rozen D, Vereecken G, Gruss C, 
Lawo J, Engelstaetter R. Comparison of 
ciclesonide 160 mu g once daily with fluticasone 
propionate 250 mu g twice daily in maintenance 
therapy of patients with stable asthma. Allergy 
2007; 62(Supplement s83): 144. 

16. Tamm M, Dusser D, Fernandez J, Hellwig M, 
Engelstaetter R. Efficacy and tolerability of 
ciclesonide compared with fluticasone 
propionate in patients with well-controlled 
moderate to severe persistent asthma. Allergy 
2007; 62(Supplement s83): 144. 

17. Adrenal suppression and clinical harms by 
inhaled corticosteroids: a review of safety and 
guidelines. Ottawa, Ontario: Canadian Agency 
for Drugs and Technologies in Health; 2011. 

18. Manning P, Gibson PG, Lasserson TJ. 
Ciclesonide versus other inhaled steroids for 
chronic asthma in children and adults. Cochrane 
Database Syst Rev 2008; (2): CD007031. 

19. Jonas DE, Wines RCM, DelMonte M, Amick 
HR, Wilkins TM, Einerson BD, et al. 2011. 

20. Kokot M, Wojciechowski P, Stozek A, Rogoz 
A, Rys P, Plisko R, et al. A comparison of 
clinical efficacy and safety of ciclesonide with 
fluticasone in 1:1 and 1:2 dose ratios in the 
treatment of bronchial asthma (systematic 
review and meta-analisys). Value in Health 
2010; 13(7): A319-A20. 

21. Kokot M, Wojciechowski P, Stozek A, Rogoz 
A, Rys P, Plisko R, et al. A comparison of 
clinical efficacy and safety of ciclesonide with 
budesonide in 1:1 and 1:2 dose ratios in the 
treatment of bronchial asthma (systematic 
review and meta-analisys). Value in Health 
2010; 13(7): A319-A20. 

22. Adachi M, Ishihara K, Inoue H, Kudo K, 
Takahashi K, Morita Y, et al. Efficacy and 

safety of inhaled ciclesonide compared with 
chlorofluorocarbon beclomethasone 
dipropionate in adults with moderate to severe 
persistent asthma. Respirology 2007; 12(4): 
573-80. 

23. Chylack LT, Jr., Gross GN, Pedinoff A. A 
randomized, controlled trial to investigate the 
effect of ciclesonide and beclomethasone 
dipropionate on eye lens opacity. J Asthma 
2008; 45(10): 893-902. 

24. Ukena D, Biberger C, Steinijans V, von B, V, 
Malek R, Weber HH, et al. Ciclesonide is more 
effective than budesonide in the treatment of 
persistent asthma. Pulm Pharmacol Ther 2007; 
20(5): 562-70. 

25. Vermeulen JH, Gyurkovits K, Rauer H, 
Engelstatter R. Randomized comparison of the 
efficacy and safety of ciclesonide and 
budesonide in adolescents with severe asthma. 
Respir Med 2007; 101(10): 2182-91. 

26. von BA, Engelstatter R, Minic P, Sreckovic M, 
Garcia Garcia ML, Latos T, et al. Comparison 
of the efficacy and safety of ciclesonide 160 
microg once daily vs. budesonide 400 microg 
once daily in children with asthma. Pediatr 
Allergy Immunol 2007; 18(5): 391-400. 

27. Magnussen H, Hofman J, Staneta P, Lawo JP, 
Hellwig M, Engelstatter R. Similar efficacy of 
ciclesonide once daily versus fluticasone 
propionate twice daily in patients with persistent 
asthma. J Asthma 2007; 44(7): 555-63. 

28. Boulet LP, Bateman ED, Voves R, Muller T, 
Wolf S, Engelstatter R. A randomized study 
comparing ciclesonide and fluticasone 
propionate in patients with moderate persistent 
asthma. Respir Med 2007; 101(8): 1677-86. 

29. Bateman ED, Linnhof AE, Homik L, 
Freudensprung U, Smau L, Engelstatter R. 
Comparison of twice-daily inhaled ciclesonide 
and fluticasone propionate in patients with 
moderate-to-severe persistent asthma. Pulm 
Pharmacol Ther 2008; 21(2): 264-75. 

30. Knox A, Langan J, Martinot JB, Gruss C, 
Hafner D. Comparison of a step-down dose of 
once-daily ciclesonide with a continued dose of 
twice-daily fluticasone propionate in 
maintaining control of asthma. Curr Med Res 
Opin 2007; 23(10): 2387-94. 

31. Agertoft L, Pedersen S. Lower-leg growth rates 
in children with asthma during treatment with 
ciclesonide and fluticasone propionate. Pediatr 
Allergy Immunol 2010; 21(1 Pt 2): e199-e205. 

32. Derom E, Louis R, Tiesler C, Engelstaetter R, 
Joos GF. Comparison of systemic and clinical 
effects of inhaled ciclesonide and fluticasone 
propionate in moderate to severe asthma. 
Proceedings of the American Thoracic Society 



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���32  ���
 /278 � � �!�" /#��$%��� 1393 357 

������ � �	
�� Ciclesonide � ���	
�� ����� 
� ��� ���
� ���
  ���� ����%���&#� ' 

International Conference; 2008 May 16-21; 
Toronto, ON, Canada. 

33. Quon BS, Fitzgerald JM, Lemiere C, Shahidi N, 
Ducharme FM. Increased versus stable doses of 
inhaled corticosteroids for exacerbations of 
chronic asthma in adults and children. Cochrane 
Database Syst Rev 2010; (12): CD007524. 

34. Pedersen S, Engelstatter R, Weber HJ, Hirsch S, 
Barkai L, Emeryk A, et al. Efficacy and safety 
of ciclesonide once daily and fluticasone 
propionate twice daily in children with asthma. 
Pulm Pharmacol Ther 2009; 22(3): 214-20. 

35. Lipworth BJ, Kaliner MA, LaForce CF, Baker 
JW, Kaiser HB, Amin D, et al. Effect of 
ciclesonide and fluticasone on hypothalamic-
pituitary-adrenal axis function in adults with 
mild-to-moderate persistent asthma. Ann 
Allergy Asthma Immunol 2005; 94(4): 465-72. 

36. Molimard M, Girodet PO, Pollet C, Fourrier-
Reglat A, Daveluy A, Haramburu F, et al. 
Inhaled corticosteroids and adrenal 
insufficiency: prevalence and clinical 
presentation. Drug Saf 2008; 31(9): 769-74. 

37. Goldbloom E, Ahmet A. Adrenal suppression: 
An under-recognized complication of a common 
therapy. Paediatr Child Health 2010; 15(7):  
411-2. 

38. Dyer MJ, Halpin DM, Stein K. Inhaled 
ciclesonide versus inhaled budesonide or 
inhaled beclomethasone or inhaled fluticasone 
for chronic asthma in adults: a systematic 
review. BMC Fam Pract 2006; 7: 34. 

39. Adams N, Bestall JM, Jones PW. Inhaled 
beclomethasone versus budesonide for chronic 
asthma. Cochrane Database Syst Rev 2002; (1): 
CD003530. 



 

 

1- Department of Health Technology Assessment, School of Health, Tehran University of Medical Sciences, Tehran, Iran 
2- Assistant Professor, Department of Health Management and Economics, School of Health, Tehran University of Medical 
Sciences, Tehran, Iran 
3- Assistant Professor, Knowledge Utilization Research Center, Tehran University of Medical Science, Tehran, Iran 
4- Associate Professor, Food and Drug Administration, Ministry of Health and Medical Education, Tehran, Iran 
5- Associate Professor, Department of Pediatrics, Mofid Children Hospital, Shaheed Beheshti University of Medical Sciences, 
Tehran, Iran 
Corresponding Author: Bahareh Yazdizadeh, Email: byazdizadeh@tums.ac.ir 
 

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���32  ���
 /278 � � �!�" /#��$%��� 1393 358 

Journal of Isfahan Medical School Received: 03.01.2014 
 

Vol. 32, No. 278, 3rd Week, May 2014 Accepted: 27.03.2014 
 

 
The Effectiveness and Safety of Ciclesonide versus Fluticasone, 

Budesonide, and Beclomethasone in Treatment of Persistent Asthma: A 

Comprehensive Review of Literature  
 

Zahra Zali MSc1, Ali Akbari-Sari PhD2, Bahareh Yazdizadeh MD3, Alireza Hosseini MD4,  
Seyed Ahmad Tabatabaei MD5 

 
Abstract 
Background: Ciclesonide is a lung-activated inhaled corticosteroid that provides effective control of 
persistent asthma. This study aimed to evaluate the safety and effectiveness of this drug compared to 
commonly used drugs including fluticasone, budesonide or beclomethasone.  

Methods: The major medical electronic databases including Scopus, Web of Science, CINHAL, 
Cochrane Library and PubMed were searched in November 2012. 

Findings: 567 articles were found. After exclusion of duplicates and irrelevant articles, 11 randomized 
controlled trials (RCTs) and 5 systematic reviews were included. No significant difference was found 
between ciclesonide (CIC) with fluticasone propionate (FP), budesonide (BUD) and beclomethasone 
dipropionate (BDP) in lung function [forced expiratory volume in 1 second (FEV1) and am and pm 
peak expiratory flow (PEF)], asthma symptoms score, using rescue medicine and asthma exacerbation 
requiring use of systemic steroids. In addition, no significant difference was found in adverse events 
such as pharyngitis, rhinitis, upper respiratory infection, and withdrawal from the study due to adverse 
events or lack of efficacy. The quality of life score favored ciclesonide versus fluticasone. Candidiasis 
was less frequent with ciclesonide versus fluticasone. Change in the morning PEF between ciclesonide 
and beclomethasone dipropionate/budesonide was not clinically significant. 

Conclusion: Ciclesonide and budesonide and beclomethasone gave similar results in safety and 
effectiveness. Ciclesonide improved the quality of life and reduced the oral candidacies compared to 
fluticasone. There was limited evidence when comparing ciclesonide with beclometasone. 
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