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:����� 	
��� ��� ����� �� ����� ��� ��� �� ���  ! "#$ %�& '�(
)
�*�+ %!�,-. �  �/�� �. ��� .!
1�� 2�� 3�4�� �. �$�
5 % ��6� �� 7
� %�& �����  8

�& 
5���. �  �95 ��:;5  ��< �&!. 32�� �� ��� 7=->� ?@�  ! �.�� �A B��� 7=->�  ! �C�� !���� 3���D$  ! 8 	��$� ���� �$ 8 E�6F� �& "&�� 8 �#� �. !
G.  ��

�,)�@. 38  2�� �H�I % J�& �� 2��,5 "#$ "�K L��&! �DMA ?@� % �.�� 	
���  ! �� ���� N��A  �O! 3�$�M��O %�&  ! 8�� !8 8 �� "P� �1<��. %�& 3LQ�8 �� 

���$ �� ��
D5 % 3���$��. R�. ��.� S�15 � 3�A ���D-)� T.�
� �� �� ���� ��. 8 U�. 8 �� 	�V$� ��� .  

��� :�� �W '� �,)�@.  % �/��
5 - ��95  ! 7�� 13943 80  ���� N��A  �O! �� �$�M��O %�& "P�  !  �1<��. %�& LQ�8 % ��-� ����  %��&*)�)\ (��D/�� 

%�-6� 3�$!
� ! 
. �,)�@.  ��< ��-+�M 8 "#$ "�K L��&! �DMA ?@� % �.�� 	
��� �A  ! �& 8��  ! �� !8 8 "P� �1<��. %�& LQ�8 �� ���$ �� ��
D5 %  3���$��.

R�. ��.� S�15 � 3�A ���D-)� T.�
� �� 8 �� ���� ��. 8 U�. �� �� ��!�M. 

����� :�� 2�^$��. ?@� �.�� 	
��� �� ���� 3�,)�@. ! 
. 9/44 ± 54/77 �� 	�M 8���.  �-�)!
�  843 �/$ )8/53 �� ! (%� �! ?@� 	
��� 2���K  837  �/$)2/46 �� ! (

?@� %� �! 	
��� �,�1W �$!
� .N6I �� �
.�A �^-61�& Pearson3 ?@� �.�� 	
��� �� ?@� 2��
)�-���63 3���
�) 3����
5��& pH3 PaO2/FiO23 ����H  3N<

Glasgow coma scale )GCS ���-.� 8 (APACHE II )APACHE II score  ��Acute physiology and chronic health evaluation II score3( 

�^-61�& ��,. % �! �G�! )050/0 < P�.� 3( �&��a-. ���� �� �@��  % ��,. % �! !��$ ��b$. 

����� :���� ?@� �.�� 	
��� �� ���$ �� ��
D5 % ���$��. �� ���� N��A  �O! 3�$�M��O %�& 5 �S�1 ��,. % �! �� �.� 3�G��$ 2��
)�-���6 3�� ���� ��.8 U�. 3

2�^$��. ����H 3����
5��& 3���
�) 3�-��8�-� � �
�  ��*�. 3N< pH3 PaO2/FiO23 GCS  ���-.� 8APACHE L8�M 8!  ! ?@� �� 	
��� 2���K 8 �,�1W 

J=->� ��,. �G�! % �!.  

:����� ������ 	
���3 N��A 3�$�M��O %�& U�. 3��. 8 "�K �DMA��
D5 3 % ���$��.  
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�#��� $� �� !%&  �!�� ��!� !%�'���   � �"���� �	��"(  ��"���  ��"� 

)����* !%��� �+ ,��-  ��.�"/��.���  �"�.01 �  )#���"#� �  ��"����� 

2�1.%�� )� !-�� )1 .(�� �7�� �./ '� 8�� �������  �"�  �"��   $"�

�/ 9:;�<� �� =����#� ��� )��> ���!��+�   ��"��� �!"�  �"�  ��"/ 

?�/� ��� .�1�!��+� 	�( )�  ��� � @%� ������ )A�*!�  �"�  ��"�� 

�!- �� �� ����� 	
� ��)� ���� �  ��B)4-2(.   
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� 9:;�<� '�� �� G��1�� ��

����� )� ���B �+ !%��� ,�<� )H��
� ,��.� ����� ���  IJ/ ���

  )"� �"+ !-�� ,��.� 8�� '� )#� � .�%�/ )�/   	�"( �� !"��.1   )"0B>

) !-�� ��KB�LM1 �.�/;���� �� '��� 8�%N�� � ������5.(  
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� �� �
��� �
�����
�	�� � ����� ��	� "�#�$�� % 

�/� .�% )#� '� P�%� Q���+ �!� �/� �+ ��  �!"�  	"��  ��"� 

$""�R.A.�S�T ��!""U�� =""��A.���� �� ���""#�� !""%��� 	""�� �)""�& 

)��> 	��ST� ���!��+� V�T� )%��� � �!� �� ��� W.�/ ��� )��X/  �

	��+ ��S�� ��.H� ��� �� )�H%1 �H��  )"�  !"%+ . �."��+  8"��  �"Y%� 

)� !��.1 ������ '� W.�/ ��� )%��� � �J/�� �� �Z1 �LM1 ���  !"�� 

� IJ/ )%��� �T �� 	��+ � ��.H� �� ;��� [��-  ��"�   �� F"��
�

	��ST� !�� .�8�� � �%� W;�<� �� IJ/ )�/ � .�%�/ \���  W;�"<� 

�� �#��� ������ '�  �!�� �� � ��  �!�� )��/��� � [��]/ ����0� �� 

� 	��+ ��� )�  �.-)5 �3-2(. 

%�""/� .� 	""�� ��<�%""- �!""- �� �� =�""��/ )""��S�> '�!�""�+�( 

�.�1�1.�B )GPx  ��Glutathione peroxidase (���� .=���/ GPx� 

 =�"��/ )��""T� �!""�� � )""��>  )��!�"�+� �� �!""� �""/� .=�S""�> ��""� 

)��> )��!��+� ������ �� � .�%�/ _�/> ��� )-�� '� 9���`�  )"`%+�� 

����+� !%��� !��+�( �R��!�� �� 	��+ )� !%�� . .�%�/  �"�  9�S"�T 

,Y�� )� �.- � 9�J< �> �� �� 	��+ )� !�� )6(.  

�� G��1�� �� 	��  .�%�/  	�"( ��      	��"+ � "�� � b"� )"0B>

    ��""&� ����""��� �� �""�.01 '� )""-�� � )���""/����� )�.""�.%( ""J<

_�/>      	"
� �� ��"�� ��"�' 9!"� W.X �8�%N�� � ���B!%& ���

�����  ����� ���     )"c��%�� d��"�� ��"B �"+ �/� �!-  �@�� )1�UA�J�

��-��  !��)8-7(.  

'� �g �> �+ �UA�J� �� �.���( IJ/  .�%�/  / �  ��"/   ,"��.�

	�( �!%�� )0B> �� �������   (�"��1) _�"/> ��&�   �"@��  �!"`�  ��."� 

�UA�J� � h�* �� i!� 8��U1 	�� 	�( �!%�� )0B> � IJ/  )�"/ 

 .�%�/ �� ������� &�_�/> �� ���B!%& ��� ��  �!"� ����  �"�  	"
� 

����� ��� ���� � '��� �� ��.01 � 9!� �)#���#�  ��"�'  G�"�1�� ��> 

)��0�A� ,��.� �� ������� �� � b� �  �@�� �� !�/�.  

  

��� 	
  

�UA�J� � h�* $� �UA�J� � )H�P.1- )���Z1 �.� �+ �� W�/ 1394 

�� ���/�����  ���SA�)? (��0HP� � �@� !- .�U��g �  ���"�>  ��."� 

��""UA�J� ����""��� _�""/> ��""&� �""��B!%& ��""� � ��""�� �� 	""
�  

����� ��� ���� � ���/����� 8�� !��.� .  

������U� ��� �� �UA�J� �,��- ����� _�/> ��&�  �"� ���B!%& ��� 

�%��� � )%/ 85-16 �W�/  !� ;��� ��  �)7�<./W.���T )-��.B  �"� 

W�0""/� � !�!""-  !""� i""Y� ,""#A� �.""� .�8�""%N��  !""� ��""#�� 

�'�!�� ��B IJ/ )�/  .�%�/ � 7�� ��������( ��UA�J�  �"�  ��."%� 

k�< ���U� '� �UA�J� �� l� ��TB !- .  

=@* ��.�� � '��� ��.� 8�� ��UA�J� �� ���H�/� '�  W."�T  ���>"� 

=@* ��.�� �0g ������ �  8�7��"��  �"� �  �"� ��  "l�  8�T"B  IJ"/ 

��%��X� 95 �!P�� ��.1  �.�'>80 �!P�� i�Z�� ���U� IJ/ )�/ 

 .�%�/ �+ W��U� 33/13  )"��� �  B.���   ���>"� "��A  !"- �  ,��!"* 

9��H1 )%U� ��� 8�� �� ��B �+  W��"U� 9/0  "l� ��  �"�TB  �!"-  �"� 

��!U1 77 H� ���>�   �"+ !"��B  �"0g  ��"%��X�  ��"`��  V."�@� ��   

80 ����� ��.� �J��UA ��� !%�TB.  

o�� ��+ 8�!� 9�.P �.� �+ ��  ��!"���  o�K"(  "�  ��"���   ��"&�

_�/> ����B!%& ��� ��.�� � �.< '� �> �� ��TB !- �  / �>  �'�"/�!g 

� IJ/   .�%�"/   "/  �"� o�� Atomic absorption spectrometry � 

 )`%+�� 8�p1�( ���/����� Q./� ��/C ���/.#A �  �"� o�� 

""�1��.1�$ )��7�""/� � 8�+.""A�%��18�+.""A�%�� �68�+.""A�%�� �33 �

Tumor necrosis factor-alpha )TNF-α (�"""""""� o��   

Enzyme-linked immunosorbent assay )ELISA�'�!�� (  �"�B 

!-. �8�%N�� 9��P.Y< $�T�B.�� ������� ,��- � 8/ [%g S�� 

�� ��!��� �UA�J� q�g ���> � �� � ��.�  ��"���  �"�L  !"��B . ��"� 

����""���   '�""���� '�""����APACHE II )APACHE II score �""�   

Acute physiology and chronic health evaluation II score (

APACHEII  �Sequential organ failure assessment 

)SOFA( ��/�Z� !- .�� ����( 9!� ����� ��!U1  ��"�'��  �"���� 

�� 	
� ����� ��� ����� '��� �� ��.01 � �)#���#�  ��!"U1  ��"�'�� 

'��� �� ��.01 � )#���#� � �� �� � b� ������� 8��U1 � ��L !��B.  

9��;X� �� �/�  �!"�> �� �0� "�� ���� ��� �"��  !"- �  �"�  ���H�"/� '� 

 � ��ST� SPSS  �
"�� � 23 )version 23, SPSS Inc., Chicago, IL (

��.� S@1�� � �Z1�, ��� �TB .�.�'> ��� ���>�  ��."�  ���H�"/�  ,��"- 

�.�'> 2χ� t � �.�'> One-way ANOVA �.�.  

  

���	 	
  

�� 8�� ��UA�J� 80 ����� _�/> ��&� ���B!%& ��� � ���� ��  	"
� 

����� ��� ���� ��.� �UA�J� � )/��  ��"�  !"%�TB . 8�7��"��  8"/ 

����""��� 3/15 ± 2/39 W�""/ �""� �""%��� � 80-20 W�""/ �.""� .59 ""H�   

)8/73 !P��( '� ������� 8/ �� �' 50 W�/ � 21 H� )3/26 !P�� (

�� 8/ 50 W�/ � 1:�� ��� !%�-�� .8  H�)0/10  !"P�� ('�  ����"��� 

�' � 72 H� )0/90 !P�� (�� !��.� .8�7���� 8/ ���' � ����  �"� 

_�11 3/25 ± 4/45 � 9/13 ± 5/38 W�/ �.� �  9��"H1  )"%U� ���� 

8�� �� [%g �.g� �-�!� )230/0  =P(.  

8�7��""�� IJ""/ )�""/  .�%�""/ �� ����""��� ��.""� �""UA�J�   

90/44 ± 54/77  ��A �  B �#��.�.� 43 H� )8/53  !"P�� (����� 

IJ/   .�%�"/  8���"( � 37  "H� )3/46  !"P��( �����  IJ"/   .�%�"/ 

)""U��X !""��.� .�� W�!""g 1� 8�7��""�� � i�""Z�� ��""�U� �""�T�� ��""� 

�7`���'>)� ������� � _�* IJ/  )�"/   .�%�"/  �!"�>  �"/� . "� 
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����� �� �	
� �� �
��� �
�����
�	�� �  ����� ��	�"�#�$�� % 

_�* �.�'> t� 8�7���� ���h     �)��"/����� Q."/� ��"/ �_"�� 

���/.#A  ��"�+.1���  8�+."A�%��6� pH� PaO2/FiO2 �Glasgow 

coma scale )GCS� (   '�"����APACHE  8�"� ��  ��"B  �"�  IJ"/ 

 .�%�/ 8���( � )U��X i;�<� )%U� ���� �-��  .  

� _�* �.�'> )7����� Pearson� IJ/ )�/  .�%�/  �"�  IJ"/ 

8�+.""A�%��6� ���""/.#A ��""�+.1��� pH� PaO2/FiO2� ���""h  �_""��

GCS �  '�����APACHE  )7�"����  )"%U�  �"-�� ���� )050/0 < P�( 

�� ��� ��/ ���s�� �J��� � )%U� ���� �!��`�  W�!g) !`�1.(  

  

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

�����  
��� ���� ������  

 �����P 
���	�  �����  

(���) ,�   "-.50 ���  )1/72 (31  )7/75 (28  720/0  

50 " �12 % ���  )9/27 (12  )3/24 (9  

345  �.  )0/14 (6  )4/5(2   200/0  

�"�  )0/86 (37  )6/94 (35  

�-6�7 �2 .�1� �	1��	� �  "1#  )2/37 (16  )8/56 (21  080/0  

��2  )8/62 (27  )2/43 (16  

�-6�7 8�� (.%�) �	1��	� �  71/3 ± 81/6  29/4 ± 63/7  520/0 

91��4-�6�! �5�� � ���) 8��": � (��"; 60/0 ± 41/37  50/0 ± 37/37  750/0 

�<1=� �� >�= ��2"?  50/10 ± 40/95  10/6 ± 40/87  001/0 <  

�� 3�47 ���@7 �<1=�  00/4 ± 26/23  60/3 ± 10/22  180/0 

��1�) ���-"
 A�6 � ���B (615 " �  50/10 ± 00/90  60/7 ± 40/85  030/0 

�2�� C� D��6E ��1�) � 1�%" -�� F6�� GE"� (GE��/" � 00/18 ± 26/22  80/25 ± 50/42  001/0 < 

 ��4H�% ,1I7%"�C  30/17 ± 80/56  30/18 ± 10/50  090/0 

1�6	C��1� "! �� G �6# >@	� " �  26/6 ± 96/19  57/3 ± 45/14  001/0 < 

G-"H67��!  39/6 ± 46/35  10/5 ± 58/39  002/0 

��1� "! �� GHJ� �6# >@	� " �  90/91 ± 26/240  60/100 ± 40/363  290/0 

,1H6C" 4-�1  30/4 ± 81/27  30/12 ± 90/36  450/0 

,1H6C" 4-�6  80/16 ± 20/100  40/37 ± 20/234  001/0 

,1H6C" 4-�33 03/50 ± 88/330  80/68 ± 85/433  220/0 

�6�67 .%"	� D��E 90/112 ± 00/802  50/153 ± 20/798  098/0 

ABG  pH 08/0 ± 29/7  10/0 ± 35/7  008/0 

$"� 8�42"	12 10/4 ± 80/18  40/3 ± 50/20  051/0 

PCO2 80/5 ± 50/37  90/11 ± 20/39  410/0 

PaO2/FiO2 10/92 ± 40/293  30/65 ± 80/343  007/0 

�!"1K � "-�� ��1�) L-�� (" 1C/�6� 30/3 ± 10/138  00/4 ± 80/137  670/0 

��1�) L1�� � (" 1C/�6�  43/0 ± 76/3  42/0 ± 80/3  680/0 

��1�) ,1417�"H (" 1C/$";  31/0 ± 98/0  33/0 ± 04/1  400/0 

��12 ��1�) ,12%� (" 1C/$";  62/0 ± 21/1  89/0 ± 29/1  660/0 

GCS 40/2 ± 60/11  70/1 ± 10/13  002/0  

 .�1 ��SOFA 10/2 ± 44/4  00/2 ± 54/3  060/0 

 .�1 ��APACHE II  90/3 ± 88/10  50/3 ± 46/8  005/0 

GM=�"� NO2 �� �" P2 8�� Q-% ��!  80/4 ± 00/7  50/2 ± 10/11  100/0  

ABG: Arterial blood gas; GCS: Glasgow coma scale; SOFA: Sequential organ failure assessment; APACHE II: Acute physiology and chronic 
health evaluation II 

   W�!"g _"�* �1      �)���"- t"/.�� ��"`T �_"�� ���"h �Erythrocyte sedimentation rate )ESR    8�+."A�%�� ��"�+.1��� ���"/.#A �(6  ��"�� �PaO2/FiO2 �GCS   '�"���� �

APACHE II )%U� i;�<� �8���( � )U��X  .�%�/ IJ/ ��B �� �� �� .�-�� ����  
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����� �� �	
� �� �
��� �
�����
�	�� � ����� ��	� "�#�$�� % 

���� 2. �	
��	 � ������ ��	� ����� ��� ���
����� *	�+� � ! �� ,� � �	  

�����  �����  
��� � !�� � ���  

 �����P 
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��1�) ���-"
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 .�1 ��APACHE II 43/3 ± 10/9  86/3 ± 40/14  001/0 < 

GM=�"� NO2 �� �" P2 8�� Q-% ��! 40/1 ± 80/8  53/0 ± 50/9  860/0 

ABG: Arterial Blood Gas; GCS: Glasgow coma scale; SOFA: Sequential organ failure assessment; APACHE II: Acute physiology and chronic 
health evaluation II 
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Evaluation of the Relationship between Serum Level of Selenium at Arrival to 

Intensive Care Unit with Duration of Mechanical Ventilation, Mortality and 

Inflammatory Factors in Multiple Trauma Patients 

 
Saeed Abbasi1, Hamid Saryazdi1, Azim Honarmand1, Sayyed Amirhosein Mohsenzadeh2,  

Soheila Masoudi2 

 
Abstract 
Background: Selenium is a trace element in the body that plays multiple physiological roles. Lack of this 
element can affect many serum mediators and immune cells. Abnormality in serum selenium impairs organ 
function and eventually causes sepsis and organ failure and reduced survival. Therefore this study was conducted 
to evaluate the relation between serum selenium level at arrival to intensive care unit with duration of 
ventilation, inflammatory factors and mortality in multiple trauma patients.  

Methods: 80 multiple trauma patients hospitalized in intensive care unit (ICU) of Al-Zahra hospital, Isfahan, 
Iran, aged 16 to 85 years were included. Serum level of selenium, C reactive protein (CRP), erythrocyte 
sedimentation rate (ESR), Interleukin 1(IL1), IL33, and IL6 were measured. Acute Physiology and Chronic 
Health Evaluation II (APACHE II) and Sequential Organ Failure Assessment (SOFA) scores were calculated for 
each patient. Pearson’s correlation was used to analysis the relationship between these variables and serum level 
of selenium. 

Findings: All 80 patients were included in final analysis. Mean selenium level was 77.54 ± 44.90 µg/l and  
43 patient (53.8%) had low levels of selenium and 37 patient (46.2%) had normal level. Pearson correlation 
showed correlation between Serum selenium levels and IL6, ESR, white blood cell (WBC) and mortality, but, 
there was no significant correlation with other variables. 

Conclusion: There is no relation between serum level of selenium and mechanical ventilation of multiple trauma 
patients but there is relation between its level and mortality and some inflammatory factors. 

Keywords: Selenium, Critically ill patient, Mortality, Inflammatory factors, Mechanical ventilation 
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