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 7��	���� �����4APACHE      -��#�� !��� ���/�� 5��

-�  ��+�) +0	�1.(  

  
 ����1 .
���� ����� � � ������ ���� ������ 4APACHE  �3SAPS �  � !��"  ��#� ! ��  

�����  ����  ����	�� �	��� ������ �   �����P  

3SAPS  ��)  4/7 ± 1/9 001/0 <  

�*� 2/18 ± 0/41  

4APACHE ��)  7/11 ± 0/18 001/0 <  

�*� 6/18 ± 9/77  

SAPS  :3 Simplified acute physiology score3; APACHE  :4  Acute physiology and chronic health evaluation 4  
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 $%&1 '��  ��#� (�)�� . �* "�+�� ,�� �� ��� �4APACHE )4Acute physiology and chronic health evaluation (� 

3SAPS )3Simplified acute physiology score (!�-� �   ��.�10��0  

  
 ����2
���� .  2+��� �  �34�� � 5���6 �3SAPS  �4APACHE 7�8 �    �#� (��-�� �  ��� � '��  ��#� (�)�� ��#3
�9:�  

��� ���� ���  �����  �� 	!"  �#$��"  %&��"  

4APACHE  40  90  0/96  9/2 

3SAPS  33 78  0/69  0/0  

SAPS  :3 Simplified acute physiology score3; APACHE  :4  Acute physiology and chronic health evaluation 4  

  

������6 ��:������  %�������& -)/����B3SAPS  ��

%��\� �+8�  �	$10 5� ��� �	�, -)	�27   ���/�� +X��

���� , ���)� !����  �20 '27  ����� +��X��40-20 '19 

   7��� , ���� +X��50-40  �28    7��� , �� +�X��

 �� ��U	�50  	� �C �)��U	� 5�70 ��6 '�/�  O��� -)/B

  ����6 5��� -��/��X ��    %�����& �� !���� -)/��B

4APACHE  ��50-40  ��+���
 � +���0 o�����073 

 ���6 +X��  -)/�B     7��� , �� ��U	�� 	�$70    5�� �/��

  5�� �	���� �z��+
98    K>�0 �� .+��&�1   �� ���	� ��

���+W�  �	$10   -�,����; � ���� ����# 7��	���� �� -)	�

.�&� �+0 ���� �	�, ���+W� �$ �� !�� ��:��  

 -��8W8� ���)� �
	����ROC �� 4APACHE  	���

5P�����X	; ) �	�����8� <� �008/1-930/0 (99/0  �� �

3SAPS )008/1-970/0 (93/0    �
	���� 5��� �/���

 -8W8� �����ROC  �+�4APACHE  �+�8$� �	�,  �

Z)�:, ��6 ��/� ��   �+�� �)� ��� � !�� ��:�� -)/B

-� -�#�� ��� � !�� ��:�� 5�     ��:��� ���8{ $ .+�0	�

 �+� -B()� � ��&	�
4APACHE  ����� t���� 5�

 	�90  �40 � �+� �� 3SAPS   	�� �����78  �33   �/��

�+8$� �	�, 5�  �+� ����� �4APACHE   5�� �"�,

3SAPS ��6 ��      ���/�� 5�� ���� � !��� ���/� -)/B

 ��+�) �&� -�#��2  K>0 �2.(  

 
'�(  

5�F	f� ��    -�8W8� ��)� hf& :�F	,C '�R	
 �ROC  �

  %����& �� -B()� � ��&	�
 ��:��4APACHE  �

3SAPS  %������& 5���� ��� �	����, '4APACHE  ��
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��6 !�� -8��    q@��� ������ �)� � �/� ���� ��� �

-8�� ��	�C .�0�� ����  

 

 
 $%&2
���� .  ;�� �  �3SAPS   

)3Simplified acute physiology score ( �4APACHE 

)4Acute physiology and chronic health evaluation (

�  8�7 #3�� ��(�) � � '���� ��(��- �+���  � ICU   

)Intensive care unit (�� .�.� ,��� ROC   

)Receiver operating characteristic ( 
 

���"#��� ����� ��    � ���f ��:���� '�(��)� �	��$

����6  i��)�< �� �/�� �� �/��< 5��� ����� � !���� -��8��

%�����& 5��\"< �	��$  +��8,	� 7+��0 �+��8�APACHE '

SAPS  �MPM   -�� T	�V,�    �+�� .�/�04APACHE 

-� %���& �)� �� �+� �)��+)+�    ��@�? � +�0	�  ���

  �+�� 5�� �"�, �	�>) �	$��k��     ��)� �� ��L)� �	�$

���B �)� '%���& ��	 �� �	$     �C 5�� :��, ^	� �	$

�+� �)� .�&� �+0 5;	R�  	6��� �� �����B �/< 5� 	$

      �	������ ���>P ? 	�� -F	 �0 �	�>)��C �	$�/��� �

�+0 ��	*�&� j/ ) +,�10.(  

3SAPS     �� �������B �/��< 5��� -B�	��� 5��� 5���

���       5��;�B ����# ��	*��&� ��/�� �(�)� �"#��� �	$

 �� '�&�20   ��:��� � �&� �+0 K�>�� [P��� ��k��

   ��"#��� ���*�� � ��	� �� �f     �� �+�0 5�)��� �	�$

���+,�  -�� ���B    ��	*��&� �� +��� .+�)	 ,   �� ������B �

I��      �	�"�?� %����& ��)� 'K��	\�� -V8& �	"�?� �	$

 '�/���� ���)� 	��� .���&� ���� �	���, �� -�/�� -��P��

�+8)C 7	�F	f� ��� � �� �L,  ���	 �� �� 7�	*�� �	$

�����    �����	��� 7�/��X 5��� '�(��)� ���"#��� �	��$

5��,�/�  ��/< 5� O+,�	& %� �� K�	# �� %���& �)� +,�

 5���Soares  ����	��> $ 5���F	f� �� �+��8)C ��  �� ���L,

� -"&	8� �	"�?� '-,	<�& ���	 �� �	�, �� %���& �)� �

+,��� )11(  ���	� �� �� %���& �)� -P"# 7	�F	f� �� .

 ���� �� ����� -
���      �	�"�?� �(�)� ��"#��� �	�$

) ��+, �	�, �� -�/13-11.(  

5�F	f�   %����& 5� ��� �	�, ��3SAPS   ���F�� ��

   5�	����� '���	��� �� I�)g���6 �?	���&2SAPS  �� �

2APACHE  -��&��� ���)��� 	���� O���&� ��/��� ������ 

     �?	�& ���F�� �� �/�] %����& �)� 5� +0 �+$	��

    ����	�� |	�)�� �� '��&� ����� -)��	� ����� I�)g6

.���� ������  

%���& �)� ��� �� ��	*�&� ��� 	$  �"#��� �	$

  � �	�8� <� �z��+
 ����� +)	� [P��� ���	 �� 	� �()�

5���F	f� �� .+8��0	� �	�� �?� �	������ '���R	
 � 2SAPS 

��6 ���  !�� -)/B �� ��� �20  �� �)� .+0 o��0

 5� �&� -F	
Cut of point  ��� �� 5�F	f� �)�100 

   �+�8$� �	��, ��)� � ���� ���#     ��)� ��)	�6 7�+�# �

�	���� �� %���&        %�� ��f 	�� ���	� �� � ��)	�6 �	�$

-� 5�F	f� �� 5� -��/X �� .+0	�  �Sakr  ���	> $ �

     ��"#��� ���� �� ������ -�
��� ���	 �� ��� ��

)� ��+
 '�(70 ��� � !�� ��:�� +X��    �	����� �� 	�$

3SAPS  �� ��U	�80      ����� ��:��� ��)� � �	��;� }	*��
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2SAPS  �2APACHE �	���� �� ��)	6 �	��� �	$  ���

) �0�� ���#4.(  

5���F	f� ��  �Mbongo  ��� ���� 5��� ���	��> $ �

 T	V,� �()� ��� �� ����� -
��� � -P�� ���	 ��

���& �� '�/� �+0 %3SAPS  �2APACHE    %�$ 	��

  �
	��� 5� ��� �	�, 5�F	f� �)� =)	�, .+,+0 5�)	\�

  -��8W8� ���)�ROC  ��2APACHE 9/0 �+��� �� � 

3SAPS 89/0     5�� +�0 ���	w :�, 5�F	f� �)� �� .�/�

 %�����&3SAPS   :)	�� � ����� ��)	��6 �	��$�	���� ��

- , -)U	�        5��F	f� �	��&�� �� =)	��, ��)� 5�� +�0	�

-� �R	
 80	� %���& 5� �)� �/�� 	� .+2APACHE 

    �� 	��� '�/�� ������ :)	 � ����� %���& �)� 5� �"�,

-8�� q@�� �)� ��	�C �Y, ) �/", ���14.(  

5�F	f�  -P�� � -
��� ���	 �� ��� �� �R	
 �

5�F	f� � �& 5� 5��R �  �Mbongo ) ���	> $ �14 (

�&� �+0 T	V,� -
��� � -P�� ���	 �� ��� �� :�, 

   %����& '5��F	f� �� �$ �� �3SAPS  �	����� ��   �	�$

��6 ����� :�, ��)	6    � ��/�� -)U	�� ��� � !�� -)/B

      �� 	��� .��&� 5��0�+, -�/� �/��&��"�F	� '5V��, ��

5���F	f�  �Sakr ) ���	��> $ �4 ��� ���� m��\; 5��� (

      %����& ��)� '��&� 5��;�B 7�/�X -
��� ���	 ��

-� -F/"# K�	# :)	 � ����� 0 .+0	� �)� �*B ��/�� +)	

    -�/� :)	� � ����� -�"���� ���	 �� ��/� �� %���&

 -�	)��� ��/� ���	 �� �� o/, Z) �� +)	� m\; � ���+,

.���B ���#  

5�F	f� ��  �R	
 �73   ���6 ��:��� +X��   -)/�B

    %����& �� ���� � !���4APACHE  �	����� ��   �	�$

 �� ��U	�70  �/�� -�#�� ��� � !�� ��:�� 5� Z)�:, � 

�+8$� �	�, 5�    -�� o/�R/� ��)� �     ��#� 5�� +�0	�

 %���&4APACHE ��6 ���    � !��� ��:��� -)/B

        'i��\W� ��)� �� -��#�� ���� � !��� ��:��� 5�� ���

i���#�   %�����& �� ����3SAPS  �/���&��"�F	� ����� �

-� ���U	� .+0	�  

����6 ����� � !���� ��:����  ����� �� �+��0 -��8��

�"#��� 5P�&� 5� 5� �()� �	$ �	���� � 4APACHE  5�

-� �&� �"#��� M	&� �� '+)C     5�)��� ���+,	��&� �	�$

�"#��� ��� �� �+0 �()� �	$  7	�+ ��*�� 5� ��

�C     -�� ����# -�	�)��� ��/�� T��+� �/< 5� 	$   � ����B

5�;���6 �����  -�� ->0:6 �)/, 7	,	>�� �)��   '+8�0	�

�&� �+0 5"&	W�.    �)��U	�� 5�� -)	$�/�� �� -�


� 7	�+ ��*��-�0�+�-   -�� 5�)��� �� -,	���   '+�8$�

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

�	�&�	 ��   � !��� 	� ��	)� 7�	*� tP~� -�/ ? �	$

��6 ���      �	����� m�&/� �+�0 -�8��4APACHE  ����

)15 .( 5,/ , ��/8? 5��$�(6 Z) ��  ���� � !�� 17 

�"#��� ��� �()� �	$ �	�&�	 �� �    �� -�/� ? �	�$

    ���6 ���� � !��� 	�� �� �	��PL,� j/8�    �+�0 -�8��

 �	���� m&/�4APACHE     .+�,��� ����# 5��)	\� ��/�

 -�#�� ��� � !�� ��:��8/2   ���6 ��:��� �����   -)/�B

 m&/� �+0APACHE �/� )16(.  

 5��;	) M	&� �� ��8{ $   5��F	f� �	�$   � -�8��� �

    ���	#� 7+�� � -��#�� ��� � !�� 7�	*� '���	> $

�	 �� -�#���"#��� ��� �� ��    � !��� 	�� '�()� �	$

��6 ��	#� 7+� � ���  m&/� �+0 -8��4APACHE' 

 ��U	�50 �&� ��/�)16(.  

  �	������� ������F��APACHE �����33  �	�������

�/� Z)|/F/):�;. ��6 �	$�	���  �+�88� -)/B   !��� �

�� ��� � 2APACHE      �)�	�\� �� q���W,� M	�&� ���

 ���� -��"<12  Z)|/F/):�; ��+\�  ) �/�� ��/��&�17 .(

 -;��� 	�3APACHE  �	���� 'APACHE    M	�&� ���
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  �	��$��k�� �� T�+��� ���$ ���w� �� -�� P? -�	��)��� Z��)

+0 ����� ��	 �� �	
 ���R� ��� �� Z)|/F/):�;. 

5P�+� 7	��+#� � 5�	8&	&� �� ���k� ��� �� ��   �	�$

���"#���   �� -��P� ��L,�	��� Z��) t"��& '�(��)� �	��$

 7U�	�����3APACHE ���W� 5���� +���0 ��/���8? �

4APACHE ) +0 5�	8018.(  

�	& �� -&	&� K)+�� 2003     q+�$ � +�0 T	�V,�

     ����P�	# �)�:��;� '�+��0 T	��V,� K)+���� �� -P��X�

��6        :��, � ���*8� �	� �� Z�) �� ���� � !��� -)/B

��6 ��/� �)�:;�   ���� �� -$��B ��� � !�� -)/B

���"#��� 5���)	\� ������ �(��)� �	��$ 5��)��� ����*�� �  �

��� ��� 7	�+ $�"#��� �	   �(�)� �	�$   [�P��� �

-� ) +0	�19.(  

5���F	f� ��  m��&/� �+��0 T	��V,� �Vasilevskis  �

  ��� ���� ���	��> $162   ����� �� ������� �	�� ��

���"#���     �	������ 5��� +��0 ���� �	���, '�(��)� �	��$ 

4APACHE  ����&	�
 �����96 -��B()� � +��X�� 

84 ��6 ���� +X��  ����� ���	 �� ��� � !�� -)/B

 ��� ���"#��� -� �()� �	$ ) +0	�20.(  

5��� -&��� ��      �� ��	*��&� 	�� �+�� �� :)	� � �

 -8W8� �)� hf&ROC  �+�� �� '4APACHE 99/0 

  �+�� �� � +X��3SAPS 93/0     ��)� � �/�� +�X��

-8�� ��	�C �Y, �� '7�	*�   �	��, o/R/� �)� .�/� ���

�+8$� 5��� �    %����& j/� :)	� � � 4APACHE 

5� �"�, 3SAPS -� .+0	�  

5����F	f� �� ��������B �  5���� ��Zimmerman  �

  ��� ��� ���	> $131618     ���� �� ������ �	� ��

5��� '+,��� T	V,� �()�  �+� :)	 � �4APACHE   ���

-��8W8� M	��&� ROC' 88/0 ) �/���155���F	f� �� .(  �

Mbongo ) ���	���> $ �14 ��:����� (ROC  %������&

3SAPS 91/0 5���F	f� �� �  �Sakr ) ���	��> $ �4 '(

 ��:��ROC  %���& �)� ��84/0  5�/� 	� K� �� .�/�

5�F	f� =)	�, 5� -� '7	�F	f� �)	& � �R	
 �   	�� ��/�

   %����& �� ��)� :)	 � ��:�� 5� �;�B 5V��, ���+


     %����& �/�] 	��� O���� ����# -�/ +
 ��3SAPS 

��6 ����� �	���� �� ��� � !�� -)/B    :��, ��)	�6 �	$

-�  +�0	�   ���&	�
 ����� �78   -�B()� �33   ��/��

   %�����& 5��� �"���, '���&�4APACHE  ����� 5���

 ��&	�
90   -�B()� �40  -��    7�+�# ����� '+�0	�

��)	6 ��6 �� ���  5���� � ��� � !�� -)/B   :)	� � �

��)	6 -� �� .+0	�  

5�F	f� �)��+W� ����� �R	
 �    ��� .�/�� -)	�$

     �� � +�0 T	�V,� -,	���� :���� Z) �� 5� �)�  K��F� 5

   K��F� 5�� �&� �> � '7�	*�� ���/� ��� �� -&���

�"#��� �� ��*�� �&	�& � 	$    5��F	f� '7�	�*�� �	$

  ���	� �� I�)g6 5� -��/X 5� O+0	� -�	;��W,� �����

   jr	�� 7�/�X 5� �� ��� � !�� ��:�� '�� � �f 	�

Z)�:, -�#�� ���/� 5� �	 $ .+)	 , ��     5��*B 5�� �/�<

 %���& '+03SAPS ��    ���/�� �� 7�	�*�� 7	�F	f�

��6 ��&	�
 ����� ��)	6 �f ����� �+88� -)/B  �

 ��� �� -&��� K�F� 5� 5� �)� T�� .�&� ��/� �����

5,/ ,   ��#� ����� ��	�C :�F	,C �/�&��"�F	� Z]/� �

- , -)U	�   .+0	�  

  

�*��� +���  

%���& ��6 �	$ �+88� -8��   -�� ���� � !�� �   +�8,�/�

  5"�&	W� ��; �$ ���� �� -,	�&�	 �� ��� � !�� �f

%���& �)� �&� ���� 	�� '+88�  -�	�)��� ��� 	$   �	�$
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Abstract 
Background: The prediction of death in intensive care units is done by using scoring systems assess 
the disease severity. This study was performed to compare two scoring systems, Acute Physiology and 
Chronic Health Evaluation (APACHE) IV and Simplified Acute Physiology (SAPA) III, in predicting 
mortality rate in intensive care units (ICU).  

Methods: In this retrospective cross-sectional study, we calculated 60 patient during the year 2012 
admitted to ICU wards in Shahid Rajaei hospital, Qazvin, Iran. APACHE IV and SAPA III scores and 
predicted mortality were calculated. Then, the real mortality in intensive care units were recorded. 
Using the area under the curve of receiver operating characteristic (ROC), performance and 
differentiation of these models to predict mortality were assessed. Data were analyzed using Mann-
Whitney test at the significant level of P-value of less than 0.05. 

Findings: Of 74 patients admitted to the intensive care unit, 60 were included in the study, 38 men 
and 22 women. The mean age of patients was 59.0 years and the average duration of hospital staying 
was 12.10 days; 11 patients died. The mean scores of APACHE IV and SAPA III were 30.0 ± 3.4 and 
15.0 ± 2.0, respectively. The area under ROC curve was 0.990 for APACHE IV with confidence 
interval of 0.930 to 1.008 and 0.97 for SAPA III with confidence interval 0.97-1.008with a significant 
difference (P < 0.001). 

Conclusion: Our study revealed that APACHE IV scoring method predicted the mortality rates in 
intensive care units better than SAPSIII method. 

Keywords: Intensive care unit, Scoring systems, Acute physiology and chronic health evaluation 
(APACHE) IV score, Simplified acute physiology (SAPA) III score, Predicted mortality 
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