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:����� ��
 �� �� ������� ������ ��� � ��! "#$ %&'($ �� �'� �)�� *�� - ,-� ���. /�.�0 1 234 3567$ 2��0 ��5-&� )FFP  ��  

Fresh frozen plasma9:� 1 ;<=. ,-> �� ?�� ?��)! ,#! ( �$ A�6�� .�5:
 ���
 ;B ,-� �$�3�� C:D1� ��5E$ .�� ;
 ��>�FE�� %G&<�� �� ��:H  �$� �>�:H

�$ C:$�)DI 1 ?J�7��):= /�.�0 ,-� 2>�> ?�(� %�ED�K$ ���
 9:� 1 ;<=. ,-> �� ?�� ?��)! .> 3���0 � �� .34�
 �MN$ �>�FE�� %G&<�� �� ��:H;ED�K$ �1. C�  �

 O3P �
 �Q� 0 C::E0R �:M �:B�0234 3567$ 2��0 ��5-&� �
 C:$�)DI 1 S:<<7- ?J�7��):=� .> 9:� .> �>�FE�� %G&<�� �� ��:H  .> ��<T
 ����� ��� � ��!

 ��- �� ?�#�U� ?��5V ?�<-.�5:
1393 34 A�6��.  

��� :�� ;ED�K$ S� ��  ��7:D�
 ���$�I.�B� 90 > .�5:
�=>�X0 Y1. ;
 ;ED�K$ ;
 >1.1 ��P.�:E$ ��.�  /�.�0 ,Z0 ��1� 21�H .3�34 ":TF0 21�H 1> .> �B��
 ���-

.�3F$ �?�.�5:
 A�50 .> [5\ �� 3E
 1 [)� .37<=�H .��� C:$�)DI 1 S:<<7- ?J�7��):= /�.�0 ,Z0 A1> 21�H 1 234 3567$ 2��0 ��5-&� ) ,B&�Plt  ��Platelet �(

 ?�$�) C:)$1�01��PT  ��Prothrombin time) �)T� C:<-&��)$1�0 ?�$� �(PTT  ��Partial thromboplastin time) ��E= >�FE�� ?�$� �(ACT  ��

Activated clotting time) �����4 ?�� ��P��H �(ABG  ��Arterial blood gas) C:
��H�5P �(Hb  ��Hemoglobin 1 �-.�
 ?�� ?J�7��):= ]K- 1 (

F$34 ;T��.  

����� :�� 2377B ,=��.> 21�H 1> .> [5\ �� [)� .> ?�.�5:
 C:
��H�5P ]K- �-.�
  �234 3567$ 2��0 ��5-&�  �:0�0 ;
 �C:$�)DI 1 ?J�7��):= 19/1 ± 6/10  1

3/3 ± 9/11 )290/0  =P [5\ �� 3E
 ,\�- S� .> �(2/2 ± 9/12  13/2 ± 3/12  .> 124  [5\ �� 3E
 ,\�-7/1 ± 9/12  16/2 ± 1/13 ) >�
750/0  =P 1 (

�7E$ %1��0 �7E$ O&<�� 21�H 1> C:
 C:
��H�5P ]K- %��::`0 3�1. �C:7a5P .3(� 23P�($ 21�H 1> C:
 �.�> ) ,4�3� .�>690/0  =P �� [)� .> ?J�7��):= ]K- .(

�7E$ O&<�� [5\ �� 3E
 .> �$� �>�
 %1��<$ 21�H 1> .> [5\  21�H 1> C:
 �.�>3(� 23P�($. 

����� :���� 2��3�� ;
 [��3  ��� � ��! ��5\� ,Z0 ?�.�5:
 .> C:$�)DI 1 ?J�7��):= �:B�0 �� 2>��<-�  �234 3567$ 2��0 ��5-&�  ?��:$ 1 �>�FE�� %G&<�� ��

 /�.�0 ;
 ��:�234 3567$ 2��0 ��5-&� �$ �$ .��� �)�� � ��! [5\ ,Z0 ;B ���B>�B .> �:B�0 C�� �� 2>��<-� �1. C�� �� .3P�B  .> 1 b��! S4�� �c� /)� �3��:H

 >�!1 A3\ %.�UO�X$ d7$�$ ;:U�0 � >>�H.  

:����� ������ 234 3567$ 2��0 ��5-&������ ��� � ��! �?J�7��):= �  

  

: �!�� 3:- �$�XE$  ?�:D3e:
 ��Q�$&f3:- ?���-�$ �3:5  ���:Q �C:T  �3
�\ ��`U� ���Q. �>�ET$ CTZ$ >�=. �"���� � �#��$ %����  ��&'��(��

�	 )�* �+�'� ),�� ��+-.� �/ 0��&(12 � 3���'- 4�� �	��5�� 67.�8� ,� ���� �9 :;��!% <�=>� . ?�#�U� �'4�� 23'(��> ;�6$1395 g  
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�����  

 ����� ��	 
���
 ��� ����� �� 
���   ���� �� ��� ��������     !���


"�	 - $��%� .'(� ���) �  ��* + ,�� ,%�% $� ��������-%)+    
���� ���.

 �"( %�� /�� $0 %)�% ��1� �1� + 2��      -3�4.% 3�45 ��� $��
��� �� 
�6��


� ) %�61( .��� �� �� ������� ,��1�   
�"�	 !��� -     ,�%����� )% ����)

����� + ,�)����16  2)�� �� �:�1�    
����:;� <�(�� ,= '�> $0 '(� ,?�(

��� )�3� $� 
"�	 !�� -      
��@��A1. �� -%��:�(�  ������ 
����
 B��  ���)

    �%����� )% C	��� �%��DE�� �:�F1(  G1H>  ,�)��H1� + ,� �" $�� �:   �)��H1�

 
"�	 I1@���1( '(�3�)�% ������� $� ��:�1� %�3E:(� $0 )2.( 

 �K� '"F�$1;+�  ������ ,�� �K� 
D1	�@ �L� ��     ���	 
����
 )%

 ,���0%�01500 -300 + 3��P)%  )% /1Q;���� ����	 
�����
30 -25 3��P)% 

'(�R  �K� '"F� ��$1;+� '(� �:�1� ����� )% ,�� �K� $� )3.(  

��� �� 3E� ������� 
"�	 !�� -    3���� �3�:�� $0 'F1� S��6�� ���)

T��
  %��( S�@�� + �31� �) ������� UV� +    
���� $�� /�)�A. �A(

 /��W��
 + %��6    ���E* %��DE�� ,���� )Activating clotting time   ���

ACT(  .%�6 ��:40 
:F��� �1�
�0 )�� $�) /1"�+�@+�� ,���  PT   ���

Protrombin time (+ ) 
"���F� /1:���(���"�+�@ ,������PTT  �����  

Partial thromboplastin time) ���������� ,������ + (BT  �����

Bleeding time(  + ,X���4��"1* + Y�����*�U�����>  Y.���0 �%���DE��


� �) 3��4( .S��6 )�3��� ������� '�> /��@   $0 '(� 
:0�� ��:��

%)��� /�� )%  .%�6 G�)�@ '0�� 3���  �[� %��
+ ��  ����K@  '�0��  

 '��*�� $����%� ���������     ���� %���6 \)�H��6 -)����+% '��0�� 3�����

Cryoprecipitate  ���� ) -3���6 3���HK4� -�����@ ��H���(��FFP  �����  

Fresh frozen plasma(  %�6 ���K@)5(.  

,X���4��"1*  Y1���  + '��(� /����"1* ����( /1�]��@�� 
*���0 T�^��( 

,X�4��"1*  $:_; `��V:(� $� 
��1:(% ����  U��E@ G��� ��  /���"1* /1�

'0�� + '(� 
(�(� �. .���11Q@  a�� b���6 )%  ���( + ,X�4��"1*

U���>  �%�DE��/1�   
�� c���@� ��	 
���
 �� 3E� +   ,��DDV� .3�:*�  

 Y.�014 3P)%  )% ,X�4��"1* d^( ��2 + UH> `�H@� �� �� '>�( 

$E;�^� )%  �� �:�1� Y.�0 �W�% ��44 3P)%  �� 3E�4  `�H@� �� '>�(

UH> %�0 -3.��� �) 
���
- � -3�1e1� %)��� )% .3� �   ���	 
����
  

��� $0 
��W4. ���  
�"�	 !��-   ����)  
�� 
�?���     ��f� $��  %��6


�       Y.��0 $�� +) `+�3�� )��� $�� ,X��4��"1* d^( 3()   ��@ + '�(�   

40 
��� $��1;+� d^��( 3��P)% 3��() )4( .$��E;�^� )% ��   Y.���0 ����4@

 + ,X�4��"1*U��> XIII    %��K�� U�H> /1�    /��� )% �������� + 3�6

�:�1�  b���6     $�:_; `��V:�(� $�� g����  .%���  
�� ���    '��[ ,���@

,X�4��"1* UH��  Y1� )%     �� 3�E� ,��� ,%�% '�(% �� ,��)% + ��1[

��	 
���
 )% UH>  ) 36�� -3440 IH0 '(� /�H�6(.  

 �� �:H0 ,X�4��"1* �[�100 
�1�   
�(% )% `��[  ��:1;  3�6��     $�� ��K4�

 3�36 �������
� %�6  %)��� ��i� )% ���    .'�(� '���> ,+3� �> �� �

%�� bD(  ������� U��6 � $ '�(� ��� �1��@ )% ��:�� + �%�� .  /���

��:��   %)�3�� ,��)% $� ��1� %)��� �j0� )%   ����     ,���)% $�� ���1� %)���� )%  


�  .%�H� -%��:(� 
��� �?�kV� �� ,��@  �̀3�	� ����)% 
   ,3���()  ,���1�

 ,X�4��"1* $�100 
�1� 
(% )% `�[ �:1; ) '(�4( .   
��P� ��^�  ��H�(��

 -36 3HK4� -��@ '���> ��D:�� 
��. �1f�  '1@�A.B  +C + �3�� �1�   .'�(�

���^� ���(  /1l@+�� $� '1(�F� %�K�� U��6 .'(� 

)�� ��.  

�* m�k� )% 
�0 Y���*� �����-%)+ 
��� ��.    �%���� ���11Q@

$1�@ �+) �  ��H(��-36 3HK4� -��@   .'�(� -36 `�K��    ���j� �����

 ,%�� m�k� U��	 ,��� �3�    -3�6 3�HK4� -���@ ��H�(��   ,���� ��

,36 n+o /1�  5-1  �+)   /1�4eH. .'�(� ��1Q:�     3�HK4� ��H�(��  

24  ����@�"�* �� ���� '>���() 
Phlebotomy (   ���� $��F��D� U����	

-36 3HK4� -��@ ��H(�� '(�R  �� $  /��� ��
   ,= )% $�0 25  3�P)% 

 )% Y.�0 U��>8  %)�% %�
+)7(.  

G�)�@  
H�� 
�141�0 �	��>  ��	 
���
 )% 
��� �?�kV�

%)�%    ���  �?��kV� /��� G�)�@ $0 �)�� $� R  �� Y����*� ��1� + 2� 

 '���>  
��:()�H1�$1��� m���� �   %����H> ��:��  �1FA( + UH>

$���@  ���) �    $�1�0 %����H> ��:��  �3� 
�?�� 
�1����  '�*� +

�%�'(� -��H. 
���
 �� �� 
[3�� '1�10 
H )8(.  


����  $0$F10  ) ,��� �Pack cell ( �������� )%    3�3�6 ���.


� /��W��
 %�6   $0 3�)�% U��H@ ,��6��-36 3HK4� -��@ ��H(�� 

  %��
+ /��� �� .3440 ���K@ 
F0�1*+�� U�6 $� �)  Lee   ,�)���H. +

 $0 3�%�% d1r�@HK4� -��@ ��H(�� -36 3 
���� bD*  '(� `�?  $�0

  /1"�+��@+�� ,���+    
"�F� /1:�(���"�+�@ ,����   U	�3��5/1   ������


E1"�  �� �:H0 ,X�4��"1* + -3675 
�1� 
(% )% `�[  �:1;) 36��9(.  

 )% �� ������� ��� )% $0 �%�DE�� ��:�� �� ,�)�H1� )%  u��E�

�^�  34:F. ������� )% +   ��� 
�P�k:�� ,��)% $0 
��W4. U����> 

34:F1� !�:(% )% -36 v1�Q@  
�   -3�6 3HK4� -��@ ��H(�� �� ,��@

 �) -36 3HK4� -��@ ��H(�� .%�H� -%��:(� )�� $�  ,�)��H1� )% ��HE�

 
4��W����
 ���� ����E* ��������� ����U�����>  �%���DE�� ��������j�� )% �

���  ,�� 3�36 ,X�1�F���@    
�"�	 !���  �)��H1�  �.   )% ��� �3�"0 ��

     
����	+�> U������% ������:4� �%�����DE�� ��:������ )DIC  �������  

Disseminated intravascular coagulation (
���  -%��:��(� ,����@  

) %�010(.  

 ���) %�� �1(=  G�)�@ ��"�% $� '�> I� �� 
�6�� �1� + 2�� 

     
�� �.��f@ 
�"�	 ��1i ����) `%� U�6 $� $0 '(� ,X�1�F���@   .3�40

�����>   
���2-1   
��� �+���� ,X�1���F���@ �� ���� '>���( 04 + 3��4  

 
�6 
� 3�36 '>�(   �@ .3��6��� 
W4@$;�; U��% ��V6�@   � 

3�36 
F0�A1. + $6��@   ���HE� ���>    .34:�F. �)��H1�  )% �)��H1�
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�� �� FFP �� �������  !  �$��"�# '%!�& ��� ����	
 ���
�� ����(�) * 


6��1� /1�  
�?�� '*� U�6 $�  ,�� ,w1F0� B�"6� 3P)%  �.��f@


� -%)+��* 
��H@ .340 � 
��� ��. $w�+ -   -3�6 3HK4� -��@ ��H(��


�  U��> 34���@ �)�H1� /��,��)% .346��   ��* S^	�-%)+    + 
���� ���.

 ����3	�
:��H� � .'(���i  
� ,�)�H1�96  
�� %�"�� '>�(    3�4���

�[�  $5 �)�H1�
� %�6 2�� $� �K4� 3���@ )2( .�� Y1� 30 
�1�   `��[

 `�[��10 �� ��      -3�6 3�HK4� -���@ ��H�(��  �() '��
  d^�( ,3��

$� ,�� ,X�4��"1* 1  �:1; �� `�['(� ��1� %)�� )11(. 

��H:�� 
�  %+)Y1� ,��4> $� ,X�4��"1* �� -%��:(�   ,���)% + ��1[

��� �� �� ������� 
"�	 !��-    3�1�� ������ ��	 
���
 )% ���)

 
*�� �� R36��   ���� �� ��� ������� ,��1�   
�"�	 !���-   )% ����)

 ����� $� '"F�2)�� ,?�(  � $   $�0 
�"�	 I1@���1( ,�)�H1� a�k�

3�)�% ������� $� ��:�1� %�3E:(�      /1�4eH. .'�(� �:�1�  ���E;�^�

 �%+3V� + '(� -36 `�K�� $41�� /�� )%$:*�� ,= ��. �.  %)�� /�� )%

'(� -%�� �1Q:�+) /�� �� .  $E;�^�     
�����)� m3�. ��� �r�� �  �1L]�@

�� ��	 
���
 )% ,X�4��"1* '"j� ��� ,= �L� �1� +   u)���> �+) ���


���
 �� 3E� + /1�  
"�	 ��.36 `�K��.  

  

��� 	
  

$E;�^� � � 
41;�� 
����=)�0 B�� �� �r��.%�    $�E;�^� %)��� '�1EH
  

$1�0 U��6 �  
��0%�0  %���    3��3��0 ,���4> $�� $�0��    
����
 U�H>

��( 
� ����� ��	 
��_:��  1393    ,���H5 ��:0% 31�6 ,�:()�H1� )%

,���P�  
��H> 
6��1� 'V@  %+)+ ���.)�1E� .3�36 
���
 UH>  

      �� U�"	 3�3�6 ����1�(  
4��:1�(�"�+�@ $�� �:�� `3> U��6 $E;�^� $�


��  UH> $D��( `3>  
H:1(     -���H. '�D*��� + ���	 
���
 UH> �

� �� ,�)�H1�  /14eH. .%�� $E;�^� )% '0�6 ���� )�H1���   
�"�	 ���- 

 ) ����)CPB   ���Cardiopulmonary bypass   '���> $�� 
�?��� (

'0�� 
[34"F5 $��r + �. '0�� $� 
�1���� �    ,�%����� �1� + �. ��

6 x)�� $E;�^�3.3�  

$��H� �K�   ��K� %)+=�� ����* �� -%��:(� �� $E;�^� ��1� %)�� �

$F��D� '�
 $��H�   d^�( /:*��[ �f� )% �� + /1W��1� +% �   ,��41H��

95  ,���= ,��@  3P)%80    $�0 �������� �K� )�1E� m��V��  3P)%

 %+3�33/1 
4E� �+��@ U	�3� + 36 %)+=��   $�� $0 -+�[ +% /1� )�%

 ,��1�8/0  %�3E@ $�  36 $:*�[ �f� )%44     %)+=��� -+��[ ��. )% )�H1�

  '���� )% $0 3�%�[45  -+�[ �. )% ��� .3�36 $E;�^�  

�P /�3� )�0 \+) $0 %�� �) 3E�   ���K� y��� + T�� ���k@

$:1H0 ��  T��� m�3.� %)�� )% �3:�� )%  -�W���% 
�6�� c��� �   $��

   3��%�[ $���)� `�? ��V1r�@ ,�)�H1� ,�.��H.  $���.�[= '���r) + � 

 )�H1� /�3;�+ �� 
":0  ,�)��H1� .36 y�� �� ,����     c��@� $�� )��H1� %+)+

UH>   'V@ Y����    ̀ ��[��%)��0+�:�;� U���6 %)�3��:�(�     ,��� )���*


H
��@  ��	 ,���r %�3E@        �:@��0 + 
�����6 ,��� ,w1�F0� 3�P)%

�[ )��	 ��0�� 3�)+:*34 �� ,�)�H1� . '*��)%2-1    ���� $�� `��[+��1�

+ U1��:4* ,�+ `�[��10 �. 1/0 
�1�   `��[    ,�+ `�[���10 ��. ���� $��

+ /;+�� 5-3 
�1� 0 �. ���� $� `�[ ��3( ��:4��1@ ,�+ `�[��1  '�V@

.3�36 $��:4�� + 34:*�[ )��	 
6��1� /�0�34��  

90      \+) $����  $���E;�^� $���� %+)+ �����.)�1E� ��)�% )����H1�


*%�k@       '�V@  �+� -+��[ .3�3�6 �1�FD@ -+��[ +% )% 
0��� ���(

  ,X��4��"1* G�)�@ 'V@ `+% -+�[ + -36 3HK4� -��@ ��H(�� G�)�@

)��	 /1��";= + I1::4(    )�3�D�  ,�)��H1� `��H@ )% UH> �� U"	 .34:*�[ 

'0�� )Plt �� Platelet(   ,����  /1"�+��@+��   ,����  /1:�(���"�+�@ 

 
"��F� ,����� %���DE��  ����E* ����.��[ ,���� 
������6 )ABG  ����  

Arterial blood gas(  ) /1���[�H.Hb  ��Hemoglobin  d^�( + (

.36 
()�� ,�� ,X�4��"1*  

�3
 �� ��  zH� �� ,36       I�� + �����0 3���+ I�� �+� -+��[

  `+% -+�[ + -36 3HK4� -��@ ��H(�� 3��+70 
�1�  �. ���� $� `�[

 + ,X�4��"1* ,�+ `�[��1015  
��1�      ,�+ `�[���10 ��. ���� $�� `��[

 /1��";=5   '�"	��� Y�_� $� ��D:�� �� �� .3�%�0 '*��)% 3P)%   ���.

) -w�+ICU  ��Intensive care unit `�H@ ����  (    ��W�% )��� ,�)��H1�

Y����= ��. �Y1 $:�[  `�K��  ,���� �3� �f� �� ,�)�H1�  /14eH. .36

      )% �)�[3���� �3��  ,�1�(���:4�� ,���� �3��  
���
 UH>ICU  

    
:*���)% ���.+)�% + �������� ,���1�  UH> c�@� $� '�[���   %)���

  .34:*�[ )��	 
()��  

$1�0   I�1*��[��% ��>��� -��H. $� ��>��� /�� �  )%  ,�)��H1�

SH
 `�*  ��  $����) $� %+)+ �� �� + 36 '"L ��>��� �)+=`��   )���*�

SPSS  $_�F�  �23 )version 23, SPSS Inc., Chicago, IL ( +

,�����=  ����.2
χ  t  +Repeated measures ANOVA  + $����K@  

 U1�V@36.  

  

���
	 	
  

  $E;�^� /�� )%90    +% )% ���	 
����
 UH> ��3�3��0 |%�0  -+��[

45 -3440 '*��)% -���      + ,X��4��"1* + -3�6 3�HK4� -���@ ��H(�� �

 �+3
 )% .34:*�[ )��	 
()�� + $E;�^� %)�� /1��";=1
[w�+     ���.

  S����@  �+3
 /�� !�(� �� .'(� -3�= -+�[ +% ,�)�H1� I1*��[��%

    -%��@ C���6  ,�+  3�	  /�( /1W��1� + �4
  ) 
�3�� �BMI   ���

Body mass index (       m�:��� -+��[ +% /1�� U�H> ,���� �3�� +


4E�    ,���� �3�� U���6 UH> $� g���� ��.�:��)�� ���( .'6�3� )�% 

��� 
"�	 !��-  Y_� )% ��:F� �3�  ,�1(���:4�� ,��� �3�  ���)

'"	���        m�:��� -+��[ +% /1�� )% z���0 ,���� �3�� + -w�+ ��.


4E� '6�3� )�%.  
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����� ����� 	��
��
�� ������ � ��
���� �� FFP �� �������  ! �"�#�$� %!�&'  ��� ����	
 ���
�� ����(�) * 

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

�����  
����  

 �����P 
��� ����� ��	� �	���� ���� !" + $%�&��� �
  

*+,  (����) ���/0 %1�  )52 (26  )56 (28  690/0  

(����) ���/0 % 4�  )48 (24  )44 (22  

� 
��) �5 "67
�6� (% �  40/20 ± 20/76  70/15 ± 20/76  990/0 

(���) "� "67
�6�  10/4 ± 60/23  60/2 ± 90/20  580/0 

(9%:;�6<) 
=$ "67
�6�  10/5 ± 0/9  00/4 ± 70/8  820/0 

 "67
�6�BMI (>?%�% � %? 9%:;�6<)  66/2 ± 91/14  56/1 ± 31/14  180/0  

(@A��) B�A 
��= C�� "67
�6�  61/0 ± 64/3  75/0 ± 43/3  150/0 

 
��= C��CPB (@A��) 42/0 ± 78/1  39/0 ± 82/1  640/0 

(@A��) 
;6��?; +#� 
��= C��  20/2 ± 30/5  30/2 ± 10/5  900/0 

 �� �% 1? 
��= C��ICU (@A��)  50/1 ± 10/2  10/1 ± 60/2  130/0 

(@A��) D�E< 
��= C��  73/0 ± 09/2  94/0 ± 16/2  700/0 

BMI: Body mass index; CPB: Cardiopulmonary bypass; ICU: Intensive care unit 

  
,��� )% ,�)�H1� /1���[�H. d^( 
()��   UH> �� U"	 ��.1  6  

12  +24 
4E� �+��@ UH> �� 3E� '>�(   ,���� -+�[ +% /1� �) �)�%

   ,����= ��F� ��  /14eH. .%�3�Repeated measures ANOVA  

       
�4E� m�:��� -+��[ +% /1�� /1����[�H. d^�( ����11Q@ 3�+)  )�%

) '6�3�750/0  =P U�6 )% .(1    /1����[�H. d^�( ����11Q@ 3�+)  

  .'(� -3�= -+�[ +% /1�  

  

  
 �� 1!��� "
 #�$
%	
�� &'( "��)� *��+,� � #�-,��� .  �� �./ ���

 � ���1 06 012  �24 ) ���	 �
 "
 ��� �� �)$ 5��(750/0  =P( 

(FFP: Fresh frozen plasma) 
 

 �+3
 )%2  +% )% �%��DE�� ��.�:��)�� )�1E� m��V�� + /1W��1�  

-3440 '*��)% -�[  /1��";= + ,X�4��"1* + -36 3HK4� -��@ ��H(�� �

 ��>�( + UH> �� U"	 )%1  +24    ��F� ��� .'(� -3�= UH> �� 3E�

 ,���=t      
�4E� m�:��� -+��[ +% /1�� )% ,X��4��"1* d^�( ��4@    )�%

,���= `�K�� .'6�% Repeated measures ANOVA    $�0 %�% ,����

 m�:�� -+�[ +% /1�  UH> �� 3E� + U"	 )% �%�DE�� ��.�:��)�� d^(


4E� .'6�3� )�%  

 �+3
 )%3  + I�1��4�%�H. ��.�:��)�� )�1E� m��V�� + /1W��1�  

,��� )% 
��� ��.��[ d^(   ��@ UH> �� U"	 ��.24    �� 3�E� '>��(

 .'(� -3�= -+�[ +% )% UH>    b�(�:� )���*  U�P�� ~��:� �F� ��

       m�:��� -+��[ +% )% $�E;�^� �3�� 
�� )% ���	 ,���r + 
����6


4E�  d^( ���  '6�3� )�%pH     �� 3�E� '>��( I�� + UH> �� U"	 )%


4E� m�:�� -+�[ +% )% UH>  +% )% ,= ���11Q@ 3�+) ���  '6�% )�%

 ) %��"� �+��:� -+�[560/0  =P    % ��  �+3�
 /��� ��F� ��� .(  ��W�

 ��.�:��)��ABG    )���*  ,��� ,w1�F0� B�"6� 3P)% ���11Q@   ���
 

 ,w1�F0� )Partial pressure of oxygen  ��� PO2 + (Base excess 

)BE  
�4E� m�:��� -+�[ +% /1� (      ����( ����11Q@ ����  '�6�% �)�%


4E� m�:�� -+�[ +% )% �.�:��)��     $�0 '�(� �0o U��	 .'6�3� �)�%

PO2   ����1@�@ $���� -+����[ +% )% U���H> �� U���"	 )%8/4 ± 4/94  +  

5/5 ± 8/93  
�4E� m�:�� + %�� 3P)%     %��
+ -+��[ +% /1�� �)�%

) '6�3�630/0  =P.(  

  )% ��:�F� ,��� �@ UH> ���:�� �� ������� �K� /1W��1�ICU 

 )%43 ) ���6/95  -+�[ �� (3P)%-36 3HK4� -��@ ��H(��  +38  ���

)4/86  �� (3P)%   �� ��:H0 /1���";= + ,X�4��"1* -+�[200  
��1�   ��:1;

 )%  /14eH. .%��2 ) ���4/4  -+�[ �� (3P)%    3�HK4� -���@ ��H�(��

-36  +6  ) ����6/13       ��K�  /1���";= + ,X��4��"1* -+��[ �� (3�P)%

  /1�� �������400-200  
�(       ��K�  �)��H1� �1�. )% + %��� 
�(

 �� Y1� �������400 
(   ��� !��(� �� R%�"� 
(   m�:���  ��1Q:� /


4E� ) 3�� -3.��� -+�[ +% /1� �)�%130/0  =P.(  

10

11

12

13
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[5\ [)� 1 3E
 ,\�-

[5\

6 ,\�-

[5\3E


12 3E
 ,\�-

[5\

24 3E
 ,\�-

[5\

C
:
�

�H
�5

P 
]
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 C

:e
��:
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����� ����� �
����
�	 ������ � ����
�� �� FFP �� �������  !  �$��"�# '%!�& ��� ����	
 ���
�� ����(�) * 

 ����2���	 �
 "
 �
�<),� �������"�= "��)� *��+,� � #�-,��� .  

�����  ����  ( ) �� (�*  1 ,*	� �-. �� (�*  24 ,*	� �-. �� (�*  ����� P  

"6?;�:;�!  ����E� �=�0 ���+� ��� 90/1 ± 60/10  20/2 ± 90/12  70/1 ± 90/12  750/0 


F;+#%G6&  +"6�;GIJ 30/3 ± 90/11  30/2 ± 30/12  60/2 ± 10/13  
 ���K�P 290/0 180/0 690/0 


��= ��K/
�  ��/&
)ACT( 

����E� �=�0 ���+� ��� 90/124 ± 90/908  50/25 ± 10/150  70/23 ± 60/145  790/0 


F;+#%G6&  +"6�;GIJ 90/211 ± 60/899  00/77 ± 50/166  00/25 ± 40/148  
 ���K�P 800/0 180/0 590/0 


��=  "6G�$%0$%�
)PT( 

����E� �=�0 ���+� ��� 18/2 ± 90/15 58/27 ± 86/22 59/2 ± 36/16 750/0  

F;+#%G6&  +"6�;GIJ 18/5 ± 72/16 29± 28/24 80/4 ± 08/16 

 ���K�P 330/0 820/0 730/0 


��= "6 �E�;G�$%0 
�G1
 )PTT( 

����E� �=�0 ���+� ��� 70/5 ± 04/38 70/6 ± 84/42 90/12 ± 58/30 930/0 


F;+#%G6&  +"6�;GIJ 7/10 ± 75/39 82/2 ± 93/40 80/18 ± 50/29 

 ���K�P 890/0 800/0 750/0 

@<E�  
)1000 ×(  

����E� �=�0 ���+� ��� 10/92 ± 30/231 20/93 ± 00/149 50/50 ± 20/153 260/0  

F;+#%G6&  +"6�;GIJ 50/106 ± 20/205 70/107 ± 50/145 90/69 ± 50/135 

 ���K�P 220/0 810/0 170/0 


F;+#%G6&  ����E� �=�0 ���+� ��� 40/52 ± 90/291 80/52 ± 30/275  100/0 


F;+#%G6&  +"6�;GIJ 90/91 ± 90/249 50/88 ± 00/273  
 ���K�P 009/0 880/0  

ACT: Activating clotting time; PT: Platelet; PTT: Partial thromboplastin time 

  

 ����3���	 �
 "
 ����?�

�� �������"�= "��)� *��+,� � #�-,��� .  

�����  ����  ( ) �� (�*  
1 ,*	� �-. �� 

(�*  

6 ,*	� �-. �� 

(�*  

12 ,*	� �-. 

�� (�*  

24 ,*	� �-. �� 

(�*  
 �����

P 
��	& 

M�; �)��6� % � 

�;6,(  

����E� �=�0 ���+� ��� 40/12 ± 40/63  50/10 ± 70/67  60/13 ± 50/69  20/13 ± 40/70  10/13 ± 00/71  590/0 


F;+#%G6&  +"6�;GIJ 80/14 ± 10/62  20/12 ± 90/70  10/10 ± 90/70  50/7 ± 00/72  80/7 ± 60/71  

 ���K�P 650/0 200/0 580/0 490/0 780/0 


�?%N  O�5

)���/0 �� 

�K65�( 

����E� �=�0 ���+� ��� 90/13 ± 70/137  90/11 ± 80/120  00/11 ± 80/124  50/12 ± 80/129    200/0 

 
F;+#%G6&+ "6�;GIJ 10/12 ± 80/131  40/11 ± 60/120  40/10 ± 10/123  20/12 ± 80/125    

 ���K�P 036/0 930/0 460/0 130/0 160/0 

pH ����E� �=�0 ���+� ��� 24/0 ± 49/7 12/0 ± 50/7 11/0 ± 48/7  09/0 ± 45/7  06/0 ± 43/7 560/0  

 
F;+#%G6&+ "6�;GIJ 07/0 ± 37/7 07/0 ± 42/7 42/0 ± /7  07/0 ± 45/7  05/0 ± 43/7 

 ���K�P 002/0 001/0 < 140/ 730/0 780/0 

���� P�G�� 


Q61<� 
;4  

����E� �=�0 ���+� ��� 10/6 ± 31/30 60/17 ± 00/40 50/12 ± 90/38  90/8 ± 20/40  40/7 ± 90/39 310/0 

 
F;+#%G6&+ "6�;GIJ 50/8 ± 60/36 70/11 ± 90/42 60/8 ± 20/39  40/8 ± 80/39  10/4 ± 60/37 

 ���K�P 001/0 < 360/0 920/0 840/0 080/0 

PO2  ����E� �=�0 ���+� ��� 70/107 ± 00/294 20/111 ± 40/164 70/72 ± 60/140  70/61 ± 40/124  00/54 ± 30/104 001/0 <  


F;+#%G6&  +"6�;GIJ 60/115 ± 50/194 20/51 ± 70/117 90/44 ± 20/109  60/37 ± 30/89  20/32 ± 80/79 

 ���K�P 001/0 < 013/0 016/0 002/0 011/0 

HCO3  ����E� �=�0 ���+� ��� 30/5 ± 70/22 30/6 ± 30/28 30/5 ± 80/28 00/6 ± 70/28 20/4 ± 30/26 600/0 


F;+#%G6&  +"6�;GIJ 70/3 ± 50/21 40/6 ± 70/28 00/6 ± 20/29 40/4 ± 30/27 10/5 ± 30/26 

 ���K�P 220/0 770/0 740/0 190/0 950/0 

BE ����E� �=�0 ���+� ��� 10/3 ± 86/0 - 50/5 ± 33/7 00/5 ± 00/6 96/0 ± 10/5 65/0 ± 04/3 001/0 < 


F;+#%G6&  +"6�;GIJ 60/4 ± 29/2 - 70/7 ± 10/4 40/1 ± 16/1 - 95/0 ± 03/0 70/0 ± 45/0 

 ���K�P 090/0 025/0 001/0 < 001/0 < 008/0 

PO2: Partial pressure of oxygen; HCO3: Bicarbonate; BE: Base excess 
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����� ����� 	��
��
�� ������ � ��
���� �� FFP �� �������  ! �"�#�$� %!�&'  ��� ����	
 ���
�� ����(�) * 

  
 �� 2�@"
 . A�= �� !�  ��� ���$ ���B� ����"�
 C
, �,�����  

)FFP: Fresh frozen plasma(  

  

 )%41 ) ���1/91  -+�[ �� (3P)%  -3�6 3�HK4� -��@ ��H(��  +

38 ) ���4/86   ,3�6 �3
 �� �� /1��";= + ,X�4��"1* -+�[ �� (3P)%

  zH� ��1 Y1� -+�[ +% �� + 36 G�)�@ ,�� 3��+  �1@�@ $�  $:�[4 

)9/8  + (3P)%6 ) ���6/13   m�:��� + 3�%��� '*��)% ,�� (3P)%


4E� ) 3�� -3.��� -+�[ +% /1� �)�%480/0  =P.(  


��H@ ,�)�H1� %)�� $E;�^� 'V@ UH>  ����  )���	  .3�4:*�[ 2  ���� 

)5/4 �� (3��P)% ���.  -+���[ `���W4. %+)+  $���ICU '1E��r+ )%    

Open chest  .3���%��2 ) �����5/4  -+���[ �� (3��P)% -����@ ��H��(��

-36 3HK4�      + 3�3�6 -%�% '��[�� U�H> c��@� $�  ������� '�> $�  

2 ) ���5/4   .3�3�%�[ �3
 zH� �� 
:_( $� -+�[ �. �� (3P)%  

,= �� -%��:(� �� ,�)�H1� $0 
��.+)�%     )%  3�3�6 �3�
 z�H� �� �.

 -+�[-36 3HK4� -��@ ��H(��  U��637    ,��4��1�1� + /1���+% %)��

5   + /1;���)%= + ,�4��1�1� + /1���+% %)��3     )% .%��� /1����+% %)���

 �1� /1��";= + ,X�4��"1* -+�[26      ,��4��1�1� + /1����+% ����10   ����

/1���+%  + /1;��)%= + ,�4��1�1� +9  B�� + 3�%�0 '*��)% /1���+% ���

   
�4E� m�:��� -+��[ +% )% 
*�k� �)+�%  ) '�6�% )�%037/0  =P (

 U�6)2.(  

  

23.  

m3. 
�0 �� `�K�� /��  $E;�^�  �1L]@ /11E@ �10�@  I1::4�( ,X�4��"1*

 )% -3�6 3HK4� -��@ ��H(�� �� /1��";= +  Y1��    �?�:��� �� ���1[

)% �%�DE��    ,����P� ,���H5 ,�:()�H1� )% ��:F� ����� ��	 
���


  ���( 
�1393         �+���  
��"	 n)��K@ + ���E;�^� ��F� ��� .%���

       )���	 ���	 
����
 U�H> '�V@ $�0 
��)�H1� )% �%�DE�� �?�:��


� 
�  3��1[ 2�� 3���@       ��(�4� ���:40 `3�> �)��P )% + 36�� )��

 �1� + 2��   '�(� -3�6 \�@ -)��H.  +) /�� �� R%)�% ��"�% $� 
�?��

Y1� �%�DE�� �?�:�� �+�� �� ��:_� c�� �� �@  .%%�[ ��1[  

 �� -%��:(�-36 3HK4� -��@ ��H(��Y1� ��HE� \+)    �� ��1[

   ���� R'�(� ,�)�H1� /�� )% �%�DE�� �?�:��    3�HK4� -���@ ��H�(��

-36 ���� $0 
r)��> �� -+�>       )% + $��1H.  %)�% -���H. $�� )��H1�

         '��
 )% \��@  /��� ��� ��4� .'�F1� ,�)��H1� !�:�(% )% �
 $H.

      /��W���
 + $����� 
�"10�@ ��1[)��0 $�� + '��46   -���@ ��H�(��

-36 3HK4�    )% /��W���
 ,���4> $� 
:� + ,= %�"� )% -%��:(� '�



� �)+�r + `�?  m�k� ,�1(���3�� ��:40 %)���   ��� �� .3�6��  +) /

$E;�^� )% Y1� )% /1��";= + ,X�4��"1* m�k� �1L]@ �r�� �  �� ��1[

 �� �%�DE�� �?�:��-36 3HK4� -��@ ��H(�� .3�%�[ $F��D�    

 $��E;�^� ~����:� �������    ����.�1Q:� ���f� �� -+���[ +%  ���r�� �


4E� m�:�� 
��H> + I1*��[��%     ���H:��  /��� ��� �4� R34:6�3� )�%
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Comparing the Efficacy of Synthetic Fibrinogen Plus Albumin to Fresh Frozen 

Plasma in the Prevention of Coagulation Disorders in Pediatric Heart Surgery 
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Abstract 
Background: Hemorrhage after cardiopulmonary bypass is one of the most important complications of pediatric 
heart surgery and fresh frozen plasma (FFP) infusion is the first intervention to compensate for the lost blood. 
Some studies show that injecting combined fibrinogen and albumin can also compensate for this lost blood. 
Thus, the aim of this study was to compare the effect of synthetic fibrinogen plus albumin with fresh frozen 
plasma for the prevention of coagulation disorders in pediatric heart surgery.  

Methods: In this clinical-trial study 90 candidates for pediatric heart surgery were selected and randomly 
divided in two groups. The first group received fresh frozen plasma and the second group received combined 
fibrinogen and albumin. Serum hemoglobin, serum platelets count, serum fibrinogen level, prothrombin time, 
partial thromboplastin time, activated clotting time, arterial blood gas were measured before and after the surgery 
and compared between the two groups. 

Findings: Before undergoing the surgery, mean serum level of hemoglobin in FFP and fibrinogen/albumin 
groups was 10.6 ± 1.9 and 11.9 ± 3.3, respectively and no statistical difference between the two groups were 
reported (P = 0.29). one hour after surgery this number was 12.9 ± 2.2 and 12.3 ± 2.3 in the two groups, 
respectively (P = 0.18) and 24 hour after surgery  it was reported as 12.9 ± 1.7 and 13.1 ± 2.6, respectively which 
was not statistically different between the two groups (P = 0.69). Also, no statistical difference was reported 
between the two groups in changes of mean hemoglobin level before and after the study (P = 0.75). 

Conclusion: According to the results of this research, using a combination of fibrinogen and albumin had the 
same effect for prevention of post-surgical coagulation disorders and is suitable for children undergoing pediatric 
heart surgery if there are not any other contraindications for their use. 
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