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>GH�� �% �56 :��*�  1�-�' ��A�  @�8� ��Batts-Ludwig  (K-)&�$ L1�M)Kendall  =63/0 "001/0 < P��Q �8% >� (. 

����� :���� 4�$���  �� ��-I� �56 :��*� "
-)�8 �% �$ �% >GH�� �% �$�3  ��A�>D�% �&)6  /��0 �56 :��*� ����% 
-)�8 �% �$ .���% %*D� ��A�

4�$���  �� (,*&0  
-)�8 ��� "�A-)$ �$�3Knodell Ishak )Modified HAI4�$���  �� �56 :��*� �56 2� (  
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  ����� ���K. ?)���3� >������ 1���'�� L	��� ���� ���^�


,	��@� �:�( '* ���N  )* U��� �� ���� 
����� �	5�

 -���4�� 2� *'$���  �����   -���4�� 1��5&! �*��'�����<  

Knodell Ishak )Modified HAI -�����4�� ) (  

Batts-Ludwig ) 	9 R�S.�11-9(.  

  

��� 	
  

�&���� `! ��&���� �!�  �Cross sectional  1&�:� �!

 >/ '* �� *$�54 �.$%. �  =��� >�'�%�� 2� 	�� 14<$��

  >��3�F� (U) ������� >���'�%�� '* ���� 
����� ��

,')* `! 1(  �5 ) ����90-1385 ( '��� �&���� *'$�

�.$%. .
"�N b.' �� ��   �!2$�c� ) ��G�4�$��%� ����/

.	.	9 b.' ���$;��' )  

3   ) ��+'* ���.�N�	+ '$( �� 
4!D$�$��<Grade) (  

���G
�� � )Stage���.$%. (  -���4�� )* U����� ���� �' ����

Knodell Ishak )Modified HAI #)	����+) (1 ) (  

Batts-Ludwig  #)	��+)2 �
��!��. '* .	��.*�� �����&� �(

,*�*       ��� ��� 
��� ���d ��� R2e .	!*�N �4!�:� -� �� ��

���S� �� �!� �� �+$�  -��� �
4!D$�$��< �    ����f �!���

 ,	���@� ��� �K. L=�M� '*  ��N     ) ��+'* ����&� '* ���

�G
��  �       
�4!D$�$��< ��� ��� �
��� ����� 
������

���S� �1��H�.� $%. ��43� '* 1"�� ��.   	��� 14<$�� ���

�:�( ) >/ �	5� -�4�� U��� �� �� .	5�9�* �' ?)�3�� ��� 

R�. 2� ,*�3��� �� ?�f=(� �'��/ ����./  '��"�SPSS 

)SPSS Inc., Chicago, IL(     >$��2/ ���N'��� ��� )

 1V���4�%�Kendall  ��'����/ ���K. 2� .
��"�N R���S.�

��"�!  �� 1!��001/0 < P� 15&� .	9 1:G� '�*  

  

���
	 	
  

�G
�� ) �+'* 2� ,	�/ 
�* �� ?�f=(�   ����&� ���

 T�$� ,	93  ���� 
4!D$�$��<54 �.$%. �   1�4<$��

   -����4�� )* U������ ����� �	�����Knodell Ishak 

)Modified HAI ) (Batts-Ludwig  �F=M '$( ��

 #)	+ '*3  ,	�/
��.  

,	��@� ��� �K. L=�M� >���� ���&� 
�+   ����N

���+'* '*  �	��5�  -���4�� U����� ���� ������ 
�������  

Ishak Knodell )Modified HAI h!������^ 2� (

1V�4�%� Kendall  #)	+) 	9 ,*�3���4.(  

 1V����4�%� h!�����^Kendall  ����� *�* >����@.

15&� 1V�4�%� �+'* ��� �'�*  T�$� ,	9 ���&� ���

,	�����@� ) R)* ) #)� ����N74/0  =r� 001/0 < P ) (

,	����@� ) R$��� ) #)� ���N79/0  =r� 001/0 < P ) (



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /344 ���� /�� !�
 "���# 1394 1213 

������ �	
 ��
 ����� ���	� ����
 ���� �� �������� �	�� � !�"
 ���� ����� 	�
��

 "�
�#�$ � 

) R$� ) R)* ��5X%�84/0  =r� 001/0 < P  *$�+) (

,	5�* >�@. �� *'�*   1�5&� ��K. Y"�$� �   ���� �'�*3 

,	����@�  ���+'* '* ���N �	��5�   -���4�� U����� ����  

Knodell Ishak )Modified HAI1� ( .	9��  

  
 ����1. �	
�� Knodell Ishak )Modified HAI  ��Modified histology activity index(  

Score  

 ����	��� ���	�
 :���

���  	� �	����

���  ���� ) �	��"

Piecemeal( 

$: ����  

Confluent 

%:  ���� �	&�
 

)Spotty(' 

������( � $	)��� 

�	&�
 

*:  $	)����	����  
����+ )Stage(  

0  �����  �����  �����  �����  �����  

1  

 ()�* +��� �, ���-.)
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���� 3. ������� � ������ ����� ���� � �� �� !�"  ����#$�% &�'# 3 (')'#�*�+
 ,!�� 54 ��'/� , !�
*'0 �12 �, 3��� �� ���	
 

Knodell Ishak )Modified HAI �� Modified histology activity index( � Batts-Ludwig  

Standard deviation (SD) ��0 	�1  ��2���  3&���  /��4�    

98049/2  8519/3  00/16  00/0  54  GK1 

61542/1  9245/1  00/6  00/0  53  SK1  

95258/0  8704/1  00/4  00/0  54  GB1  

00610/1  3148/1  00/4  00/0  54  SB1  

80071/4  4815/8  00/18  00/0  54  GK2  

87074/1  4815/2  00/6  00/0  54  SK2  

25962/1  1296/2  00/6  00/0  54  GB2  

28964/1  8148/1  00/4  00/0  54  SB2  

94483/3  5283/6  00/17  00/0  53  GK3  

71013/1  1321/2  00/6  00/0  53  SK3  

99773/0  7963/1  00/4  00/0  54  GB3  

16013/1  5556/1  00/4  00/0  54  SB3  

1GK: grade ���&� ,	9 T�$� D$�$��<!
4 #)� �� U��� ��-�4 Knodell Ishak Q1SK :stage  ���&�,	9 T�$� D$�$��<! 
�4 #)�  ���  U���� �� -��4 

Knodell Ishak Q1GB :grade  ���&�,	9 T�$� D$�$��<!
4 #)� �� U��� ��-�4 Batts-Ludwig Q1SB :stage  ���&�,	9  T��$� D$�$��<! 
�4 #)� 

�� U��� ��-�4 Batts-LudwigQ 2GK :grade  ���&�,	9 T�$� D$�$��<!
4 R)* �� U��� ��-�4 Knodell Ishak Q2SK :stage  ���&�,	9  T��$� 

D$�$��<!
4 R)* �� U��� ��-�4 Knodell Ishak Q2GB :grade  ���&�,	9 T�$� D$�$��<!
4 R)* ��  U���� �� -��4 Batts-Ludwig Q2SB :stage 

 �����&�,	��9 T���$� D$�$��<!
��4 R)* ���� U����� ��-���4 Batts-Ludwig Q3GK :grade  �����&�,	��9 T���$� D$�$��<!
��4 R$��� ���� U����� ��-���4   

Knodell Ishak Q3SK :stage  -�4�� U��� �� R$� 
4!D$�$��< T�$� ,	9 ���&�Knodell Ishak Q3GB :grade  R$� 
4!D$�$��< T�$� ,	9 ���&�

 -�4�� U��� ��Batts-Ludwig Q3SB :stage  -�4�� U��� �� R$� 
4!D$�$��< T�$� ,	9 ���&�Batts-Ludwig  

  

 ����4 0�	
1/" 4���5 .Kendall ���� ��, !�"  &�'# $�% ����#3 $�"�6�  3��� �, �7Knodell Ishak )Modified HAI  ��  

Modified histology activity index(  

3GK 2GK 1GK   

786/0  738/0  1  
Kendall’s tau-b GK1    correlation coefficient 

Sig (1-tailed) 
N 

000/0  000/0    

53  54  54  

838/0  1  738/0  
Kendall’s tau-b GK2    correlation coefficient 

Sig (1-tailed) 
N 

000/0    000/0  

53  54  54  

1  838/0  786/0  
Kendall’s tau-b GK3    correlation coefficient 

Sig (1-tailed) 
N 

  000/0  000/0  

54  53  53  
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�������

Knodell Ishak )Modified HAI h!������^ �(

 1V�4�%�Kendall 15&� 1V�4�%� �� *�* >�@.  �'�*
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��� ���   R)* ) #)� ��N

)79/0  =r� 001/0 < P,	����@� ) (  R$��� ) #)� ���N

)85/0  =r� 001/0 < P  R$���� ) R)* �����5X%� ) (

)90/0  =r� 001/0 < P  >��@. -� 2�� �� *'�* *$+) (

,	5�*   1�5&� ��K. Y"�$� �   ���� '�*3  ,	���@�   '* ��N

  -���4�� U����� ���� ���G
�� �����&�Knodell Ishak 

)Modified HAI1� ( +) 	9�� #)	5.(  

 ,	���@� ��� �K. L=�M� >���� *'$� '*   '* ����N

���+'* �	��5�     -���4�� U����� ���� ������ 
�������  

Batts-Ludwig  1V��4�%� h!��^ �Kendall   >��@.

15&� 1V�4�%� �� *�*    ,	�9 ����&� ?�+'* ��� �'�*

,	������@� T�����$� ) R$����� ) #)� �����N71/0  =r�   

001/0 < P,	����@� �����5X%� ) ( ���N  R$��� ) R)*

)79/0  =r �001/0 < P  *'$��� '* ����� �*'�* *$��+) (

,	������@� ) R)* ) #)� �����N63/0  =r� 001/0 < P (

E�&^ 1V�4�%�  #)	+) *'�* *$+) ���6.(  

  
 ����5 0�	
1/" 4���5 .kendall ��, stage  &�'# $�% $��� !�"3 3��� �, �7 $�"�6�  �	
��Knodell Ishak   

)Modified HAI  ��Modified histology activity index(  

3SK  2SK  1SK    

845/0  793/0  1  
Kendall’s tau-b SK1    correlation coefficient 

Sig (1-tailed) 
N  

000/0  000/0    

52  53  53  

895/0  1  793/0  
Kendall’s tau-b SK2    correlation coefficient 

Sig (1-tailed) 
N  

000/0    000/0  

53  54  53  

1  895/0  845/0  
Kendall’s tau-b SK3    correlation coefficient 

Sig (1-tailed) 
N  

  000/0  000/0  

53  53  52  
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3GB  2GB  1GB   

711/0  628/0  1  
Kendall’s tau-b GB1    correlation coefficient 

Sig (1-tailed) 
N  

000/0  000/0    

54  54  54  

791/0  1  628/0  
Kendall’s tau-b GB2    correlation coefficient 

Sig (1-tailed) 
N  

000/0    000/0  

54  54  54  

1  791/0  711/0  
Kendall’s tau-b GB3    correlation coefficient 

Sig (1-tailed) 
N  

  000/0  000/0  
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3SB  2SB  1SB   

829/0  711/0  1  
Kendall’s tau-b SB1    correlation coefficient 

Sig (1-tailed) 
N  

000/0  000/0    

54  54  54  

822/0  1  711/0  
Kendall’s tau-b SB2    correlation coefficient 

Sig (1-tailed) 
N  

000/0    000/0  

54  54  54  

1  822/0  829/0  
Kendall’s tau-b SB3    correlation coefficient 

Sig (1-tailed) 
N  

  000/0  000/0  

54  54  54  
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Interobserver Variation in Grading and Staging of Chronic Hepatitis Using 

Knodell Ishak (Modified HAI) or Batts-Ludwig Scoring Systems 
 

Mitra Heidarpour MD1, Mohammad Hosein Sanei MD1, Parvin Rajabi MD2, Azin Momeni3 

 
Abstract 
Background: Reliable assessment of liver histopathology in patients with chronic hepatitis is 
important for assessing the severity of the disease. This study aimed to survey the interobserver 
variability of liver biopsy assessment performed via two of the most commonly used systems.  

Methods: 54 liver biopsies from patients with chronic hepatitis were scored by three independent 
observers using Knodell Ishak [modified histology activity index (HAI)] and Batts-Ludwig systems. 

Findings: The best agreement was seen for Knodell Ishak’s staging (Kendall’s correlation coefficient 
(r) = 90%, P < 0.001). The worst agreement was seen for Batts-Ludwig grading. (r = 63%, P < 0.001). 

Conclusion: We conclude that both systems showed better agreement for staging than for grading; 
while both systems produced reasonable agreement between the observers, Knodell Ishak system 
showed greater results. 
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