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���)&: 5����6��� . B����
��� ����)� 3���  *���6 . ��I�

 �"��) J.�QC .( +��,-� 3����� 1���� B� B�<"��� �".

 �0�
� ���� W.�/�� 1�"; �� 5����6��� . B����
��� ����)�

$I�� 1�"; 
� B�<"��� 94�!� ��&" 
�� . ;� *N�K p���"
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���� ���	  ,��
�� � 
� ����� 
��� ���� � ��	 
��� 
�� � ��������� 
���� �� 

  

  >`

� W.�/�� 5����6��� �� W�\Q �
���� 
� B����
��� ��
) J.��QC . c .(��-��  �� �"��� 1�U" ������ B�� $�N� ���

 
� 5����6��� . B����
��� 3����� $&�' 3���
�/"� G���
�I��� ;� ���� ����)� �� 1�
���� � H�6�6 �� $��&: a/CZ %

)Z/C> % . 1���� 
�>/c? %1�"; 
� ( .C>) %E/Cc % 
�
 . 1����C/CF %1�"; 
� (B�� �� $��K 
� ���� 
� G��� 

�I��� ;� �6S�� ����)� �� 1�
���� � H�6�6 �� $��&: F/F %
)>/a % . 1���� 
�E/Z %1�"; 
� ( .c/c`) %>/cC % 
�

 . 1����?/CZ %1�"; 
� .( �
�N B�e"R G��� �B�� �� �.4�

 �� 1�
���� 
� 5����6��� . B����
��� 3����� 
����(�"
�I��� ��; ����)� � H�6�6 �� $��&: C/c`) %a/Ca % 1���� 
�

 .?/c` % . 1�"; 
�b/Cb) %a/Cb % . 1���� 
�c/Cb % 
�
1�"; (�I��� ;� �6S�� ����)� �� 1�
���� 
� �� $��K
� ���� � 

 H�6�6 �� $��&:c) %?/c % . 1���� 
�E/C %1�"; 
� ( .
a/C`) %Z/Cc % . 1���� 
�C/F %1�"; 
� (��� . ���I�

#� �<U�( X� 5�� BY�� $"�!$� ��II� � B�e"R G�'. *)��� 
 �� ��K ��".�� 7
�I� �� 4�&� 1�
���� 
� 
����(�" �
�N

���� 1�"; 
� x�O!. 
 

 ������ �	
��
��� � ��������� 
	���� ���� 
� ���� ����!�"#� $� %��� �
� &�!���� �'�(�� )��*�+,  

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

  �����  
����  ���  P value*  �����  
����  ���  P value* 

���
�  ��) �/��(  ���) �/��(  ��) �/�(  ���/�  	�) �/�
(  
��) �/��(  ��) �/
�(  ���/�  

 �
)��
(  �/�� ± �/��  �/�� ± �/	�  �/�� ± �/	�  ���/�  �/�� ± �/��  �/�� ± 
/	�  �/�� ± �/		  ���/�  

 �� ����	�  �) �/�(  ���) 
/��(  �	) �/�
(  ���/�  �) �/�(  ��) �/��(  ��) �/
�(  ���/�  

���	�  
�) �/��(  �
�) �/��(  ��) �/�(  ���/�  ��) 	/��(  ���) �/��(  ��) 
/

(  ���/�  

�	��	  
�) �/
�(  ��) �/��(  �) �/�(  ���/�  

) �/

(  ��) �/��(  ��) �/��(  ���/�  

 �� ����	  �) �/
�(  
�) �/�
(  �) �/�(  ���/�  �) �/
�(  ��) 	/�	(  �) �/��(  ���/�  

MCV  �/�� ± 	/��  �/� ± �/��  �/�� ± �/��  ���/�  	/�� ± �/��  �/� ± �/��  �/� ± �/�
  ���/�  

MCH  �/� ± �/
�  �/
 ± �/��  �/� ± �/��  ���/�  �/� ± �/
�  	/
 ± �/��  �/� ± �/��  ���/�  

MCHC  �/� ± �/��  �/� ± �/��  	/� ± 	/��  ���/�  �/� ± �/�
  �/� ± �/��  �/� ± �/�
  ���/�  

�����������  ��) �/��(  ���) �/��(  
	) �/��(  ���/�  ��) �/�	(  ��	) 
/��(  	�) 
/��(  ���/�  

!��"#  
�) �/�	(  ��
) �/��(  �	) 	/��(  ���/�  ��) �/��(  ��) �/��(  ��) 
/�	(  ��	/�  

$%&'�*+  

) �/��(  ��) �/��(  ��) 
/��(  ���/�  ��) �/��(  ��) �/
�(  �	) �/��(  ���/�  

� #���,�'�-�
 .  ��) �/	�(  �	�) 	/	�(  
�) �/	�(  ���/�  
�) �/��(  ���) 
/	�(  	�) �/	�(  ��	/�  

.01"'�2 3 �4#�%5�&  �) �/	(  	�) �/��(  �) �/
�(  ���/�  
) �/�(  �
) �/�	(  ��) 	/
�(  ���/�  

����  �	) �/
	(  ���) 
/��(  ��) �/�(  ���/�  �
) �/��(  ���) �/��(  ��) 	/��(  ���/�  

 �
)��
(  �/�	 ± �/�
  �/�
 ± �/��  �/� ± �/�	  ��
/�  �/�	 ± 	/��  	/�
 ± �/��  	/�� ± 
/��  ���/�  

 �� ����	�  ��) �/��(  
�) �/�	(  �) �/�(  ���/�  �) �/
	(  
�) �/�	(  �) �/�(  ���/�  

���	�  �) �/��(  ��) �/��(  �) �/��(  ���/�  	) 
/��(  ��) �/��(  ��) 	/
�(  ���/�  

�	��	  ��) �/
	(  �
) �/��(  	) �/�(  ���/�  �
) �/��(  ��) �/�	(  ��) �/�	(  ���/�  

 �� ����	  �) �/
�(  
�) �/��(  �) �/�(  ���/�  �) 
/
�(  
�) �/��(  	) 
/�	(  ���/�  

 ��6��MCV  	/�� ± �/��  �/� ± �/��  �/� ± 	/��  �
�/�  �/�� ±�/��  �/� ± �/��  
/� ± �/��  ��
/�  

 ��6��MCH  	/� ± 
/
�  �/
 ± �/
�  �/
 ± �/
�  ���/�  �/� ± 	/
�  �/
 ± 
/
�  �/
 ± �/
�  	��/�  

 ��6��MCHC  �/� ± �/��  �/� ± �/�
  �/� ± �/��  ���/�  
/
 ± 	/�
  �/� ± �/�
  �/� ± �/�
  ���/�  

�����������  �
) �/�
(  ��) �/��(  �) �/	�(  
��/�  
	) �/��(  ��) �/��(  ��) �/	�(  ���/�  

!��"#  
	) �/	�(  �� )�/��(  �) 
/��(  ���/�  ��) �/	�(  ��) �/��(  ��) �/	�(  ���/�  

$%&'�*+  
�) �/�	(  ��) �/�
(  ��) �/��(  	��/�  
�) �/�	(  ��) �/��(  
�) �/��(  ���/�  

'�-�
 .� #���,�  �) �/��(  �	) �/�
(  �) �/	�(  ���/�  �) �/�(  ��) �/��(  �) �/
�(  ���/�  

.01"'�2  3 �4#�%5�&  �) �/�	(  �
 )�/��(  
) �/�	(  	�	/�  �) 	/�
(  ��) �/�(  �) �/

(  �

/�  

* �,��� = p �#�8� �,��� <��  �9��.  
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�� ����� �� �	
 ��� 
����� �� �	
 �������� ������    ���� ����	
 ��
��	
 ���
����

  

  >C

 ����-� $� $.(�/� �!�� 0�
� $� !� �	
��
��� � ��������� ��	1 � �.��2 3��	�4 
	���� 5�!�� &�!���� �#���
6 �*!� 
7'� 8�9"
  

   ��������	)
�� 
� �
� 
���(   ��
�����	)����(  

  �����  
����  ���  P value*  �����  
����  ���  P value*  

�;>? @%��'�A5�                  

$�#��  �/��  �/��  �/�  �
�/�  �/�
  �/��  �/
�  ���/�  

$�5�  �/
	  
/��  �/�  ���/�  �/��  �/��  	/��  ���/�  

'��"�B�5 �"C5D                  

$�#��  �/��  �/��  	/
  ���/�  �/��  �/��  �/�
  ���/�  

$�5�  	/
�  
/��  �/�  ���/�  �/��  �/�	  �/�  ��
/�  

���9 EF�4                  

$�#��  �/�  �/�
  �/��  ���/�  	/	  �/��  �/
�  ���/�  

$�5�  �/��  �/��  �/�  ���/�  �/��  �/��  
/�  ���/�  

* ���/�=p �#�8� �,��� <��  �9��.  

 
 
 

 
� J.���� ;����! *���� �1���� 
� $�� 
�: ��

���
��� ����)� �� 1�
�����I��� ;� �6S�� 5����6��� . B� � 

 5����6��� . B����
��� ����)� �� 1�
���� ;� +�� $��&:

�I��� ��; ���� $��&:  . *���� 7��6 1�"; 
� �� $��K 
�

$�" �.��( �<�� B�� ;� ;����! �"��� .  

 ����)� B�<"��� �1���� 
�MCV . MCH +��,-� �� 

. 5��� +��,-� 5����6��� . B����
��� B�<"��� 94�!� 

$I�� �
��R �i" ;� �.�
 �� 
�  �� $��K 
� ���� 
��

 B�<"��� 94�!�MCV . MCH 1�"; 
� �
��R �i" ;� 

$I��  ��&" 
��) J.�QC.(  

 J.�QEf!�� ]"��
�. ,���"R ;� *N�K p���"   ���

$� 1�U" ]IQ X�Y/6 �� 
���� �.�
 �� 
� �
 $"�! ��� .

 B����
��� B�<"��� 94�!� 
�0� 1�
���� B�� 5����6��� .

 
� o)- ���� . 
����(�" �
�N B�e"R �$&�' 3���
�/"�

$I�� 1���� ��� 
�� .�.�
 ��In��� �� 1���� 
�  . ���� ���

 f!�� 
� $&�' 3���
�/"�MCH�.�
 ��In��� �� .   ���

 f!�� 
� $&�' 3���
�/"� . 
����(�" �
�N B�e"R

MCHCf!�� B�<"��� 94�!� � � ���� B�� $"�! ��

�.�
  {�� 
� ��`?/`$I��  ��� 
�� .1R ;�  1�"; 
� �� �Q

�.�
 1�0  . B����
��� �i" ;� ���� . �
�� ���

$I�� 94�!� 5����6��� 1R p���" ;� ��I����" �
��  #U0 ��

$� $��( ��� . �.�
 .� �� �� 
����(�" �
�N B�e"R ���

f!�� 
� �<��  ���MCV . MCH� 94�!� $I�  �
��

�I���� . 
� $&�' 3���
�/"� �.�
 �� ,�" ���� �.�
MCHC 

$I�� 94�!� �I���� �
��.  

J��  1����

 ���X���r� : J�� B��.� ;� *N�K p���"

 1����

X���r� J.�Q 
� >5�� ��� ���� 1�U"  . B�� 
�

 �
�N B�e"R 1�
���� *��)� 
� $&�' 3���
�/"� 1�
���� J��

����)� 
����(�"�"��  . *)��� �����m�� 7��6 �J�� B��.� 
�

�"�� �
�. ��� �
�V
�� . . B����
��� �1���� ����MCV 

 �B����
��� 1�"; ���� .MCV�.�
 .   �*� 
� . �$I� ���

 �B����
���MCV�.�
 .  �"�"�� $'�� J�� 
� $I� ��� .

 v;��� $��Y�" 1��;RZ/FE %��� . 5P� 5&�" �$�� 
�: ��

' 3���
�/"� �6S�� B����
��� ����)� ��
�� 1�
���� ���� $&�

�I��� ;� ��I��� 
� . $��&:  � ��
�� 1�
���� �� $��&: 

�I��� ;� ���� B����
��� � H�6�6 �� $��&: b?/> . ZF/> 

 ���) 3����� 
��V� 5P� 5&�" �p���" ���/6 5��\� ����

$� [Q�� �.�
  
� D���� ����� 5��' d
�! ;� . ����

J.�Q$� 5�� ��  ��R .J�n� ���� :cC?/` :C=b?/> . c`a/` :

C=ZF/> .( �� 1�
���� ���� $&�' 3���
�/"� 5P� 5&�"MCV 

�I��� ;� �6S�� ��I��� 
� . $��&:  � �� 1�
���� �� $��&: 

MCV�I��� ��;  � H�6�6 �� $��&: Zc/c . FF/?���  . 5&�"

� �� ����)� 
� 1�"; ���� $&�' 3���
�/"� 5P� 1���bb/` 

��� .�.�
 ���� $&�' 3���
�/"� 5P� 5&�"  $I� ���b> s

?C �J�� Z>sb? . J�� Z? ≥ $I� �.�
 �� ����)� 
� J�� 

?` ≤ H�6�6 �� J�� ?F/c �?c/c . c>/c��� .  
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���� ���	  ,��
�� � 
� ����� 
��� ���� � ��	 
��� 
�� � ��������� 
���� �� 

  

  >c

 

 ����:�8	 7#�	!�� ;�(�#< =��>
  $6
2 ?,�@ 5  7'� 8�9"
 $� $.(�/� �!�� 0�
� $� !� �#�, 5��  

  !�"�� #$
�
��& '���  !�*����� ��+�, #$
�  *	�- #$
�   �����P 

���%>4%��          

$�#��  ��/� ± ��/��  ��/� ± ��/��  ��/� ± ��/�	  ���/�  

$�5�  ��/� ± �
/��  ��/� ± ��/��  ��/� ± 
�/��  ���/�  

!"��%2���          

$�#��  ��/	 ± ��/��  ��/	 ± ��/��  ��/� ±�
/�	  ���/�  

$�5�  ��/	 ± ��/��  ��/� ± 
�/��  �
/� ± ��/��  �	�/�  

��%;>4 G
%�� HIJ          

$�#��  ��/� ± ��/��  �
/� ± 
�/��  �
/� ± �	/��  ���/�  

$�5�  
�/� ± ��/��  ��/� ± �	/�	  ��/� ± 
�/��  ���/�  

��%;>4 G
%�� ���%>4%��          

$�#��  
	/� ± ��/
�  ��/� ± ��/
�  
�/� ± ��/
�  ���/�  

$�5�  ��/� ± ��/
�  ��/
 ± ��/
�  	�/� ± ��/
�  ���/�  

��%;>4 ���%>4%�� !K>L G
%��          

$�#��  �
/� ± ��/�
  ��/� ± ��/�
  ��/� ± ��/��  ���/�  

$�5�  ��/� ± 	�/�
  �	/� ± �
/�
  ��/� ± ��/��  ��	/�  

* ���/�=p �#�8� �,��� <��  �9��.  

  

����A � &���
�! 1� =*�B C	��# 8��DE(�	�FG�4 5�
�  0�''� 5�� ���� ����!�"#� $� %��� &�!���� !� ���� ����!�"#� 
!��	�4�# �	H#< =���� !�  

.�  ����  ���
�    

 �����P  /0 % 1�2�3

��4����  

��5� �6�   �����P  /0 % 1�2�3

��4����  

��5� �6�   �����P  /0 % 1�2�3

��4����  

��5� �6�  �	
�7��  

                   ����  

                  ���%>4%��  

���/�  )�
�/� – ���/�(  
��/�  ���/�  )���/� – 

���/�(  

���/�  ���/�  )	��/� – 

���/�(  



�/�   ���%>4%��)�(  

���/�  )��
/� – 

��
/�(  


�	/�   ���/�  )	�	/� – 

���/�(  

���/�   ���/�  )		�/� – 

�

/�(  


	�/�   ���%>4%��)
(  

                  MCV  

���/�  )
�	/� – 

���/�(  

���/�  ���/�  )���/� – 

���/�(  

���/�  ���/�  )�
�/� – 

���/�(  

��	/�  MCV) �(  

���/�  )		�/� – 
��/�(  ���/�   �
�/�  )���/� – ���/�(  ���/�  ���/�  )	��/� – 



�/�(  

���/�  MCV) �(  

                  �M
 EF�4  

���/�  )���/� – 
��/� ( ���/�  ���/�  )���/� – 

���/�(  

���/�         �M
 EF�4)�(  

���/�  )���/� – 
��/�(  ���/�   ���/�  )���/� – 

��	/�(  



�/�         �M
 EF�4)
(  

��
/�  )��	/� – 


��/�(  

���/�  ��
/�  )�		/� – 

�	�/�(  

���/�         �M
 EF�4)�(  

���/�  )��	/� – ���/�(  	
�/�                NMO)�(  

                   ���
  

���/�  )���/� – 

���/� (  

���/�        ���/�  )���/� – 

�

/�(  

���/�  �����  �MCV) �(  
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�� ����� �� �	
 ��� 
����� �� �	
 �������� ������    ���� ����	
 ��
��	
 ���
����

  

  >E

���/�  )���/� – 

���/
(  

��	/
        ���/�  )��
/� – 


	�/
(  

�	�/�  ����� �MCH) �(  

���/�  )			/� – �
�/�(  �
�/�  ���/�  )���/� – 

�	�/�(  


��/�   �
	/�  )�	�/� – 

���/�(  

���/�  ����� �MCHC)�(  

                  �M
 EF�4  

���/�  )�
�/� – 
�
/� ( ���/�  ��
/�  )���/� – 

�
�/�(  


��/�        
 EF�4�M)�(  

���/�  )���/� – 

�/�(  ���/�   ���/�  )��
/� – 

��	/� (  




/�        �M
 EF�4)
(  

��	/�  )���/� – 


�	/�(  

���/�  ���/�  )���/� – 

��
/�(  

���/�         �M
 EF�4)�(  

���/�  )���/� – 

���/�(  

�
	/
               NMO)�(  

  

 ����I� &���
�! 1� =*�B C	��# 8��DE(�	�FG�4 5�
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Iron deficiency or overload: Which is a better predictor for 
occurrence of acute coronary syndrome? The Modares Heart 

Study 
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Tehran, IRAN 
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Abstract 
Introduction: Anemia is an independent risk factor for adverse cardiovascular outcomes in 

patients with myocardial infarction (MI). On the other hand, elevated Hct and Hgb level are 
associated with increased risk of MI. We sought to investigate whether increase or decrease of the 
hemoglobin level (Hgb) and the hematocrit (Hct) was an independent predictor for occurrence of 
acute coronary syndrome (ACS). Materials and Methods: This retrospective case-control study 
included 594 MI patients, 596 unstable angina (UA) patients, and 590 controls who were 
hospitalized between 1994 and 2005. Patients were analyzed according to the baseline Hgb and Hct 
value. Results: Prevalence of MI, based on Hgb and Hct in anemic patients was 17.9% and 14.0% 
and in patients with high level of normal range was 8.8% and 20.2%, respectively. Mean of Hgb and 
Hct concentration in patients with MI were (men: 14.79 ± 1.94 ; women: 13.32 ± 1.96) and (men: 
44.90 ± 5.63 ; women: 40.90 ± 5.67), respectively. Mean differences of Hgb and Hct between MI 
patients, UA patients, and controls were significant only in men. A logistic regression between MI 
patients and controls showed that the odds ratio (OR) and 95%CI of MI for patients with low vs high 
Hgb and MCV were 0.215 (0.112-0.412) and 0.368 (0.243-0.558), respectively. The OR of MI for male 
vs female was 2.325 (1.749-3.090). Conclusions: In MI and UA patients, anemia was an independent 
predictor of occurrence of ACS based on Hgb; while, based on Hct, both anemia and high Hct were 
predictors of occurrence of MI. Anemia was a predictor of occurrence of MI with age.  

 
Key Words: Acute Coronary Syndrome, Myocardial Infarction, Unstable Angina, Anemia, Hemoglobin, 

Hematocrit  
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