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�9��J BC=� M$��*+E .

��)�� �&
#����$� �� #+, 7�A��� #�?$�^/��%�+� .�.� #�?$� �+@� 4���@�� ?@��% 7+QXJ G� ��=$� [��� #+, -.#�?@$�

 ���  �� #+, -�.��a%�$� #����$�"�
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H5� �� 1$I ��4!/0 J= 2�5/ %�$K"�= �/��7 1���' L� 10��&<M � %!�0�7 �;�9<6� �!7� 

�

���	� 
����8 �� ���.��5� ���5I0 "���M �� %:G$��	 N��=�E "���M

��� "�M1$I �O�PF )Blood conservation ( N�<+ Q5F

 ��80 J!��K 3�$R %F0�G .���.�5� Q��0 J�= ��TU� ��M

 "�= %F0�G %V �� 1$I W��� �� JG$	 N=�E HM�7 �L

��/��7 1���')Coronary artery bypass grafting (CABG) (

 �80 ,9���K .Q��0 %V �� 1$I W��� 10(5� �$G� Q�0 �=

 ��0(K %I�= XYV � ,�$= Z�= 2$UM %F0�G N<+ 2$�UM ��M

 J�= 2�5/ %F0�G N<+ Q�0 �6	 10��<5= )$8 [� ��9F \M

 %� 095� 1$I W��� 9U��</)�.(D�*E %F0�G N<+ %V ��

 N�0$+ 3]&.�� J�*<G 20 %P*! � %�F0�G ��� X�5E� ^

�$Y*K 19' ��7]� ^(��E "�M ^"���4_/0 "��M�$!7�� � ��M

 � ����4_/0 \!���58 19��' ����_� ^%��!7]� ����&*<+ �]!��I0

 1$��I ����4!/0 9_!���� 0� ����� ���80 Q��&<� [��5!5�$U��Y5�

9��</)�^�.(Q��0 ��= ,�]+^LU�G J�*<G 20 %���M�$!7�� 

0(5� ^%F0�G ��� ?$/ ^��<5= � N�<+ 20 NYE Q5=$*K$<M 1

%� ,�5` �0��K�5a�	 10���<5= �� 1$�I ��4!/0 J= 2�5/ �� 9/0$	

9'�= .J= JG$	 �= C$� ��0$� %�� H�0(��0 ��= 10���<5= 10$�	

 � .�� 0� %F0�G N<+ Q�0 %V �� 1$I W��� ��<!F0

 H5� 3��09E0 � �$</ 1b �� 0� )2Z %/���� � ,9UU7 "�5K �M

�0� )�T/0)�.(20 W9M 10(�5� 1�$�</ � .�� J_��c� Q�0

 � [�5�0�K$�� "��M�5d!� Q55_	 � (7�� Q�0 �� 1$I ��4!/0

 %V �� 1$I W��� �= �0�K�5a�	 %U5��=CABG %�� 9�'�= .

1$I W��� ��<!F0 H�0(�0 �= 10��<5= 1�$</ � .�^��

��� �-�� 20 ,��P!80 �� 0� Q<�0 "�M "���!E0 � �	 ePF �	

 [<7 10��<5= Q�0 �� 1$I�$</ 9M0$I .
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���
Q�0 ,9U�b 3�$R J= J_��c� "�� ��= �-/ J�5*7 10���<5= 

"�= )���0 %�'2$�b %�$�<+ 1�!8��<5= �� �/��7 1���' L�

�;�)?(,��� [� %V �� ^9:.� %&'(� )$*+ ,�-./0�f�

Q�������� 20 J��M��f����.��:Y���0 �����d� ���g )���T/0 

������.h�<G �:G ��+]V0 "��b )��� 09�!=0 ^10���<5= 3

%8��= ��$� "�M�5d!� %��<	 � 9���K %F0�V %R$� �

 � ���<5= ���F i��' J= JG$	 �= %F0�G N<+ 20 9_= � NYE

9�����K ���Ya 1b �� �0 %&��'(� ,9��/��� .3���+]V0 Lj��8

 )�� Q�0 20 10��<5= )�/ J= �M "���b �0(�0SPSS (5���/b ��:G

 9���K N4!U� "���b .� Q�0 �� %/0��<5= 9/9' ,9/�TUK J_��c

 %V �� k4� J7��J�= 2��5/ %�F0�G N�<+ 20 L�� �+�8 

095� 1$I X��(	9/��7 .20 9_= J7 %/0��<5=�l2��5/ �+�8 

1$�m 9/9���K W�F J_��c� 20 9/�$</ 095� 1$I X��(	 J=

1$�I X���(	 ��0$� 20 %I�= "�!�= 39� 19' %/Z$V �=

 %� ��<5= J=	��� ��5` ��0$� 20 %'�/ 9/0$	 20 %�F0�G ��= kY

"(��/$I J*<G 9'�= %'�0$K "�M)f.(

20 H5�= J/�5��8 1�!8��<5= Q�0 ��fnnn %�F0�G N�<+ 

%� )�T/0 2�= D*E %�F0�G Q��0 ���o70 J7 ��5K ��:G ��M

 )�T/0CABG %� 9'�= .��= 10��<5= %��<	 "0�=CABG N�YE 

%�!/b "�-���=�` �= ,�]+ %F0�G N<+ 20 "���=^g9�F0� 

(5/ 1$I p0�7 N<+ 20 NYE 2�� %� q� ���K)�1$I 9F0� 

� N��7�\70�!� (��E �$Y*K 9F0� .(

��� �� 10���<5= %�F0�G N<+ 20 NYE 1$I ePF "�M

 "��4_/0 3Z]!I0 �:G 10��<5= "�-��=�` N��' (7�� Q�0

 %� "��4_/0 9; "�M��0� hcE �9'�= .%�!7]� 9�; "��0�

� ,9./ hcE N<+ 20 NYE Q��j8b%� J�0�0 9=��.

��� ,��P!�80 N���' %F0�G N<+ %V 1$I ePF "�M

 20 %/$�I ��5` J5��0 �$*6�)Nonhematic prime solution (

 "�= �:G 1$�I %�F0�G N�<+ Q5F "$.!�' ^r<� L�

 N�<+ N�6� 20 ���<5=)Intraoperative salvage ( �.�K�= �

1$I 1���G 20 s��I 1$I 1�0�)Extracorporal circuit (=J

"�= 20 9_= ��<5= 19= %�� "$��� %Y*E L� 9�'�= .Q<�; ��

 %F0�G N<+^���4_/0 1���2 k�8$	 ,9' ,�0� Q���jM 10(5� 

,9��' ����_�)Activating clotting time(ACT) ( �����!U7

%� 10(5� Q���jM (�$T	 �= J7 "�$V J= ���KACT 20 H5�= 

�tt%� ePF J5/�a �$' .

%F0�G N<+ 20 L�CABG ^%��<	 39�� J�= 10��<5=

�� �YE0�� H = �� �+�8 "�!��= N�<+ 20 9_= ,u�� "�M

%� 9/��K .Q�'�� ���F �� 10��<5= 20 %I�= %F0�G N<+

 )��T/0 r�<� 1�$= �$��I 3�$R J= %I�= � r<� 1�$=

%� ��5K .%V �� vwZ$<_��x�%�F0�G N<+ 20 L� �+�8 ^

20 L�� � ,9' 09G J�$:	 ,�-!8� 20 10��<5=���+��8 20

%� ,�0� ��4!/0 %/�!8��<5= �$<_� H = J= 9F0� Q�0 9/$' .
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"��+ k�0�' �� 1�!8��<5= Q�0 �� 1$I (�$T	 "�<UM0�

 20 ��!<7 ���7$	�<M�t%��z/ �� %�F0�G N�<+ 20 L��

 %� J!��K �$' .N�<+ %�F0�G "��MCABG (�7�� Q��0 �� 

)�T/0 �*! � i0�G ['(� J8 k8$	%���5K.

0 %��M�5d!� �� J7 10��<5= 2���8 2��5/ �= kY	�� 3�_��c�

 ,9�' J!�/0� 1$I ��4!/0 J=^9�/�$= ��$�� J�_��c� Q��0 �� 

9��U!��K �0���E %��8��=.20 9��/�$= 3����Y+ ���M�5d!� Q���0 :

N<+ 20 NYE Q5=$*K$<M)gr/dl(Q8 ^)��8(9E ^LUG ^)�!�(^

12�))�K$*57(19= ,�$	 �I�' ^)kg/m2(19�= {c�8 ^)��=

 �� ^9E � 12� p�80 )0�K$��$/ 20 X!. /h�=�� ��!�(\�TF ^

i0��G ��� � 1$I %Y��4	),��<�' i0��G�^���.(Q��0 

�M�5d!� �$Y*K \TF �= kY	�� �!.5= (��E "�M9/�$= .\�TF

 9E 10(5� J= JG$	 �= 1$I %Y��4	)�!� p�80 �= (p��80 ��=

�$�����2 9���K JY8�6� )�^�^�.(

�t��/t+wt t���A/t+�Ht ���A/t=EBV = 10���/�!5� 

����/t+wtt��t�/t+�Ht�g��/t=EBV = 1�/2/�!5� 

�$Y*K ��4!/0 p�80 �= J5��0 N5*6	 ��� \70��!� (��E "�M

 9����K ��U= 1b 20 9�_= ��� %F0�G N<+ %V �� N��7 1$I .

)��/ 20 ,��P!�80 ��= "���b (5��/b "����b �0(��0SPSS )��T/0

���K .,�0� J4YV "�M � ?$5' p�80 �= "0 J�R]I 9�R��

9/9���K .,�0� J7 Q�0 J= JG$	 �= �0�$</ 20 ,��P!80 �= �MP-P  

Plot 1$�2b ��$7 �< W$/�5<�80 � W0�K$ �����/ h��2$	 20 

,�0� N�5*6	 �:G ^9/�$= �0��$I�= 20 %�<7 "��MT-test �

,�0� "0��= J��4YV "���M "���7 1$��2b 20 "0 ���X��5E� �.��5�

9���K ,��P!80 .p value 20 �!<7 tg/t%%U_� %4*	 �0� �'9.

%U_� "�M�5d!� 20 Q5=$�*K$<M (�G J= ,9' �7~ N4!�� �0�

 H5�� �:G [5!�G$� 1$58�K� ��� 20 ,��P!80 �= %�$�K

 9���K ,��P!80 1$I ��4!/0 ,9' X5Yc	 .�� J�7 Q��0 �*+ J=

1b Q5=$�*K$<M 10(�5� 10���<5= 20 %I�= ,9/��� 20 N�YE ��M

 �0� � �$= ,9���-/ �Ya %F0�G N<+,�� ,9�' �$�4P� "�M

 �$= J�G$	 N=�E Q5=$*K$<M ��$� ̂9�/ �9�� �� ��5d!� Q��0 

9./ ,9/�TUK [5!�G$� 1$58�K� .��= D8�U� �9� �� !/0

 1$��2b 20 ,��P!�80hosmer lemeshow goodness - of - fit 

statistics�������� )���T/0 .L/���' �Y���/ 20 ,��P!��80 ���= ^

H5� "�M�5d!� !/0 �= kY	�� ,9UU7 %�$K ��9�F ��= 1$�I ��4

 1�U5<V0Ag%9���K JY8�6� .

�� ����� 
vw]7 J_��c� Q�0 ��gBg��6	 J�7 ����= ���<5= CABG 

^9/�$= !��K �0�E %8��= ��$� 9�U ."��M�5d!� J�7 %/0���<5=

 20 9_= �� J!'0� ���2 ,9' �$4P���������� 1$�I �+�8 

,��7 9/9���K W�F J_��c� 20 9/�$= .

7��*
:�;AQH � ��� '�(�$N�� ��=� g$QFL Y�QL� �� #����$� �� #+, 7�A��� �� '�CABG��� R��� #��8���$� !)/(��=� @

�$N�� 
[� ���DL 

��� 

#+, 7�A��� 

)WW^ =N!^/��(%

#+, 7�A��� R�\ 

)
"i =N!W/""(%
P value 

Q5=$*K$<M)gr/dl(�/�±B/���/�±g/���/�±�/��t��/t

Q8)��8(�t±g��t±g���±gB�A�/t

12�)kg(��±B���±Bt��±B�t��/t

9E)m(tA/t±��/�tA/t±��/�t�/t±�g/�tt�/t

19= ,�$	 �I�')kg/m2(B/�±g/���/�±g/��g/�±�/���gg/t

19= {c8)m2(�/t±Bg/���/t±B�/���/t±B�/�t��/t

1$I \TF)L(B/t±�/�B/t±�/��/t±�/�tt�/t<

02* 

��� �Ag )�/B�(�A� )�/�g(�t� 

12 ��t )�/��(�g� )�/�g(��

tt�/t

]��* 

,��<'��t� )�/B�(��� )A/��(��

,��<'���A )�/BA(�t� )�/�t(��

,��<'���� )�/�A(��B )�/�t(�g

tt�/t<
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H5� �� 1$I ��4!/0 J= 2�5/ %�$K"�= �/��7 1���' L� 10��&<M � %!�0�7 �;�9<6� �!7� 

�

7��*":* M$��*+E #+$8�J� �9����� 7��>$1 :� �� #����$� �� #+, 7�A��� �9+JCABG��� R��� #��8���$� !)/(��=� @

�$N�� e9�� 
(B) 

��$D� '�F, 
(SE) 

Wald  
Chi-square P value OR CI i�%

]��* ���/�gtt�/t<

,��<'����/�x��g/t���/�gtt�/t<���/tg��/tx���/t

,��<'�t��/�x�A�/tg�g/�t��/t���/tBAt/tx��B/t

9E)cm(t��/txg�g/��AB/�ttA/tA��/tAA�/txA�g/t

�=�a)Constant(�tB/B�AB/�

���)�/BB(%%V �� ��<5=��%F0�G N<+ 20 9_= �+�8 

��2 3�$R J=9�/�$</ ������ 1$I :�g�)�/��(%���<5=

 ^9F0� [����)g/��(%^9F0� �� ��<5=�B)g/�A(%��<5=

 9�F0� J8^�A)g/�(%���<5=�^9�F0� ��)�/�(%���<5=g

� 9F0��)�/t(%20 H5= ��<5=g1$I 9F0� 9U!��K .10(5�

 ��<5= �M "020 J= ,9' W��� 1$I 9F0� k8$!��9�F0� 

N�7 �09�_	 20 J�!��� ���4!/0 1$�I 9�F0� k�8$!� �09_	 �

10��<5=�/��$�= ���<5= ��M "020 J�= 9F0� .�09�_	 20��� 

�(	 J7 "��<5= 9U!'0� 1$I X� ^A/A�%1b� N���7 1$I �M

�/g�%1b9�/�$</ W���� \70��!� (���E �$Y*K �M .%�U_�

 20 H5�= 9�/�$</ ,��P!�80 N���7 1$�I J�7 %/0��<5= �09_	

 9�/��7 ,��P!80 \70�!� (��E �$Y*K J7 �$= %/0��<5= .20Q5�= 

� Q�8 (�G J= ,�5d!� [	 (5��/b �� %8��= ��$� "�M�5d!�

BMI ̂1b J54= %�U_� ���Y	�0 "0�0� 1$�I ��4!/0 �= �M "�0�

 ^9�E ^12� HM��7 �= 1$I ��4!/0 10(5� J7 "�$V J= 9/�$=

 10(��5� HM���7 Q5��Um \��M � 1$��I \��TF ^19��= {c��8

 %��U_� �$��V J��= N��<+ 20 N��YE Q5=$��*K$<M H�0(���0 "�0�

�'0�)��9G�.(J4YV "�M�5d!� Q5= 20 1$I ��4!/0 (5/ "0

 ��Y	�0 i0���G [��'(� � ����<5= LU��G ���=%��U_� �� "�0�

�'0�)��9G�.(

[5!���G$� 1$5��8�K� "�����b (5����/b 20 ,��P!��80 ���= 20

 %�U_� 3�$R J= ��0 J*F�� �� J7 %��M�5d!� kY	��� "�0�

 9/�$= 1$I ��4!/0 �=^H5� �:G ,��P!�80 1$I ��4!/0 %�$K

9���K .H5� "0�= [5!�G$� 1$58�K� �9� Q��!:= %�$�K^

�$= 10��<5= 9E � i0�G ���)��9G��0�$</ ��(.J�= �9� 

p�80 �= %=$Ihosmer–lemeshow goodness–of–fit test 

9���K ,�Y5��7 .5d!��'(� ��m [��P57 1$�%^�$�= �9�+ �� 

�z/ �� �$	�&�9/0�K!�9' Jh�G�� )$8 ['(� ��$�= .��

� [���9Q�(-��G ^1b 3�4!.�� 20 9�E � 12� "�G J= ��M

 1$I \TF %U_�^BMI 19= {c8 �9���K ,��P!80 .LU�G

 ��cI ��= ��Y	�0 �� LUG H4/ �	 9' ,9/�TUK �9� �� (5/

��4!/0 4!�� 1$I�5a�	 20 N����K � .� 1$I \TF �.��

Q�0 ���F ����F J�= �Y�/ 9E Q�(-��G 1$I \TF �5d!�

9���K NYE.

height (m)

2.01.91.81.71.61.51.41.3

Pr
ed

ic
te

d
pr

ob
ab

ilit
y

1.0

.9

.8

.7

.6

.5

.4

Surgeon

NO 3

NO 2

NO 1

���+��
:>$1 ?1 j�8� �� #+, 7�A��� �9+J �� �% � ]��* M	
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Multivariate predictors of blood transfusion in patients 
undergoing coronary artery bypass graft surgery 

 

Keramati M.R.1(MD), Nezafati M.H.2(MD), Sadeghian M.H.2(MD) 

1 Neonatal Research Center, Mashhad University of Medical Sciences, Iran  
2 Mashhad University of Medical Sciences, Iran 

Abstract 
Background and Objectives 
The rate of blood use in coronary artery bypass graft (CABG) surgery is high, though having 
decreased remarkably in recent years. The aim of this study was to determine this rate as well 
as demographic and clinical factors affecting blood transfusion during CABG. Factors 
associated with increased risk of transfusion can help us decrease the rate of blood use. 
 
Materials and Methods 
In a prospective manner, data were collected from patients having undergone CABG surgery in 
Emam Reza teaching hospital of Mashhad for about 14 months. The correlation of variables 
including age, sex, height, weight, body mass index, body surface, estimated blood volume, 
preoperative hemoglobin concentration, and surgeon with the independent variable of "need 
for blood transfusion" was evaluated. Finally,  predicting variables were determined by the use 
of logistic regression methods. 
 
Results 
The rate of blood use was 77.6%. The use of whole blood was more frequent than packed red 
blood cells. In almost 70% of patients, the number of blood units administered ranged from 1 
to 2. The predicting variables were determined to be surgeon and height of patients.   
 
Conclusions 
This study and other credible transfusion guidelines help us change individual physician 
practice and restrict indications such as hemoglobine level for blood transfusion in CABG. 
These changes might result in major rate reduction in blood use. 
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