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     ��R�� j�c� �g�p9&9��5�            �� ���>J =�J =��>�$ 	 

%�
�c�=     =�9:
 ��   �8�	�5 �� =     	 q��@��� ��>�$   '�P 

8�  .                �<�&�$ N�-� ����$ 	 ?�	 	 8# '�P F��� %<��;�

           8� U�!�� =8�� ���59&�[��T 	 r�# ������� �'��T F��� .

   ?�9@��� N����)BMD(ii  ?���>�$ ���      ��R��� �� ���[��� �$ 

Lunar DPXMD   L8� 7V6, 	� �� ���� ��R��C  =�>� =�J

         ���8# =�>� �� U���X �� U	�  /     <� �9>
 �� 	 �[�K �8�!

8�.       %���	� �9m %$ ��R��� ���      U9���
 	 ���8����� s�9�

     '
�_ ���# �<�$��$ ��9� t9c@�  . ���;� ��T   ���;� =��$

           ���;� W��� �$ ?���>�$ �� �<59O��� 	 �	�59O��� ���	��


    8� ���[��� '��8�$ ����C ?�����.+   ?�9@��� �;��m N����

   ���;� �$T       �� ��H�$ �� =	��� Vu <59O��� �  ���;� �$ �T  ��$ 

Vu   	 2/)u        ���;� �$ �	�59O��� 	 T      =	��� 	 ��>� 2/)u

  v@H�8�.          �e<C ��� �$ ?�9@��� N���� ?���� ^�����

         ���;� r�
 �$ =8�� =��>�$ `8� ��R�i��Child  �9C	 �

�	��� 	   �<�&�$ =�J %�
�� )  e���	 	 '��T  (  �J�RH����T 	

)      ����	��	�5 ?��� �?9K ���9�&T w��� N���T  =8�� =�J (

  %�����8�  .          �$ ?���>�$ ��� ?�9@��� N���� ex�62  ��
 

     ���Kd �� e<!>J 	 L��>J N&��=     ?�9@��� N���� `��-m� 

           %����� ��;��� ���� ?�����>�$ ?�9@��� S!<� ����

8�  .  ��%>J  = ���9��    ��8��     ?�9@��� N����    �� �9>
 ���

          Z$�� ��>����� �$ U�_ r�
 �$ ����  � �8� ?��$  �'� �R�

         8��$ �8� ��d ?T j-K %\�T  .        �� ���[��� �$ '���� ��

�9��=      �#���
� =8<$ �	�_ =���T iii     U�� �� ���[��� �$  ���
�

=���TSPSS        S����	 �	8<�	 =��$V0�     � ��� �&8� 

               =	� �� ?�9@��� ��95 �9C	 ��K ?���� �� 8� �
��m

 ���;� %;&��� ��� �� �8�T '�� %$ N�� ��K F��9��9�.
  ������ ?�9@��� N����  ���� 	 �9>
 ���  ��>�$ ?��� �� �J

           �� =	��5 L���� Z��9� �� N&�� ?��� 	 ?���� 	��� .   �$ �<$ 

    ?��$ =��$ ���^�����        ?9���5 �R���>J r��  �� ��K )r (

  8� ���[���  .      ��>�$ ?���� �� ����       ������ Z��9�  N����

ii- Bone mineral density 
iii- Discriminate classification
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 �9$ ���>J)12/1p<  .(   ��$ ��V2    '��T %$ -��� ?� �V,   	 �[� 

  ��V,      s�
 '��T ?	8$ ?� 7  ���� �[�     �;��m ��z ?�9@��� N

  8<����)  F>�G� ��� '���)LR=  (6/7	   e��� '���=V, .(

         �9�� `	�[�� }��@� =p9&9��� �$ ?���>�$ �� '��T ���	��
 .

  �J+             �;��m��z ?�9@��� N���� ��� '�-5 '
� =���� ?� 

8<����)V/yLR=  .(          ?���� �� �959<� �9C	 %;&��� ��� ��

 �9��9J �<��R��C�  ���	��
 �$       ?�9@��� ��95 ��>� �� ��H�$ 

�9�� ���>J ?��� ��.

 L	8C L	8C L	8C L	8C0000uuuu=8�� ���� =��>�$ =p9&9��� =8�� ���� =��>�$ =p9&9��� =8�� ���� =��>�$ =p9&9��� =8�� ���� =��>�$ =p9&9��� 

]9>!�]9>!�]9>!�]9>!� PSC PBC CH ��\&� '���xJ��\&� '���xJ��\&� '���xJ��\&� '���xJ AIH HCV HBV =��>�$ '��=��>�$ '��=��>�$ '��=��>�$ '��

06)22(% u ))V11(% 6)01(% ))V11(% u +)+y(% V+)6y(% ?����

)y),2(% ))V11(% u V,)71(% u ,)V11(% V)VV(% +) 0V(% ?���

62 ))0(% ))0(% )1)0V(% ))0(% ,)6(% y)V,(% )6),1(% ]9>!�

HBV= '���xJB�HCV = '���xJC�AIH =�>��9�	� '���xJ �CH=v@H��� '�� �$ '���xJ�PBC =%�&	� =	��[. �	����PSC= '���-�

%�&	� ?��	��\��.
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72  ������� ���� ������� ���� ������� ���� ������� ���� � � � �����  !"! ���
#�����  !"! ���
#�����  !"! ���
#�����  !"! ���
#�  $�������%

 � ��!�&��� �'$#()

 L	8C L	8C L	8C L	8C,,,,uuuu }��@� `�C�� �� ?�9@��� N����  }��@� `�C�� �� ?�9@��� N����  }��@� `�C�� �� ?�9@��� N����  }��@� `�C�� �� ?�9@��� N���� Childe<C 	� �� e<C 	� �� e<C 	� �� e<C 	� �� }��@� }��@� }��@� }��@� 

 ���;� j��G�� ���;� j��G�� ���;� j��G�� ���;� j��G�� ?�9@��� N����?�9@��� N����?�9@��� N����?�9@��� N������R������R������R������R�����������������9>
�9>
�9>
�9>
  ���;� j��G�� ���;� j��G�� ���;� j��G�� ���;� j��G�� N����N����N����N����?�9@���?�9@���?�9@���?�9@������ ��R������� ��R������� ��R������� ��R�������������������� Child '��<C'��<C'��<C'��<C

V/1 y/1 12/1 16/V* A

17/1 +7/1 V)/1 1)/V B

1y/1 +2/1 16/1 y,/1 C

?���

V0/1 yV/1 00/1 +1/1 A

V)/1 y0/1 V/1 10/V B

Vy/1 12/V 0V/1 V0/V C

?����

V/1 y/1 0/1 y/1 A

V/1 y/1 V/1 V B

)/1 y6/1 0/1 V/V C

?���>�$ U�>�

*��� �<;� `	�[�  ?��� �9>
 ?�9@��� N����Child A 	 Child C) 12/1p<(

          ��� F��9� ��$ �� 8� v@H� ��K ?9���_� ��&��T �$

%��>�  ��9� = =  ��8$    � =p9&9���    �;� 	 =8�� =��>�$  ��Child �

            �8<<� ��9RH�5 �����$ ?���� �� =��>�$ b��9� 	 N�-�

  ���;�T  %�9>!� �9>
 =         �9C	 	 ��8$ = ��9� = %��>� ��� 

  '��T)67/1r=  (            = %��>� �=��>�$ %$ -�$� `8� ?��� �� 	

 ���9�&T '
� �9C	 	 �� ���8$ = ��9�)+)/1r=(8<��J.

qqqq  (  (  (  (     ����>�$ �����<� =��$ � ��� ���J��     ����>�$ �����<� =��$ � ��� ���J��     ����>�$ �����<� =��$ � ��� ���J��     ����>�$ �����<� =��$ � ��� ���J��     '�� ���$ %a �     '�� ���$ %a �     '�� ���$ %a �     '�� ���$ %a �

�9� �8�!<� ���T ?�9@��� Na����9� �8�!<� ���T ?�9@��� Na����9� �8�!<� ���T ?�9@��� Na����9� �8�!<� ���T ?�9@��� Na���::::

              F��G� ��K b�;� �� =8�� ?���>�$ v�@H� =��$

?�9@���)            	� �� g� �J �� �<59O��� 	 �	�59O��� ]9>!�

��R��C  (         �$ ?�9@��� N���� S!<� =��$ ]�C�� U	�& ���;� 	

           ��8$ = ��9� = %��>� ��� �e<C N�� ��K F��� ���X W���

      '��T �9C	 	      �	�_ 3	� �� ���[��� �$    �$ �#���
� =8<$

   �� ���[���72%        �<�$ S�5 =��$ �;$�9� %;&��� ��9� ?���>�$ 

           �$ ex� 	 8� }��;� ?�9@��� ��95 ��K ?����)2%  �#�$ 

�8���=     8� ��9��T ?���>�$ )12/1p<.(     	 �_��	 �'����
 

       �[<� 	 '��� =���K� 3��� Z$�� ���    v�@H� =��$  ?���>�$

�5   $ ��K     r���� %+/+,%�,/6+%  �7/+6  %  	62  % v@H�

8� .�� 8<����� �9�4� Z$�9�:

F (Yes)= 0.876*BMI+2.946*SEX –0.053*AGE 
+6.186*Ascites –17.249
F (No)= 1.149 *BMI +3.168*SEX -0.141*AGE 
+7.635* Ascites –23.65

           � e<C %$ ��>�$ �J =��$ Z$�9� ��� �� ���[��� =��$Q I�

  ��8��V�      ��8�� ��4� e<C %$ )�   %$ '��T    �9C	 `�9. �� 

T?    ��8�� V�             ��8�� ?T �9C	 U8� `�9. �� 	 )    	 ���� 

  ��<X NJ        �� 	 ��8$ = ��9� = %��>� =�C %$�   =�8� ������ 

   �9� �� ���� ���# ���T  .        �� Z$�� =�8� ��8�� %a ���9. ��V

)%�$  (             S!<� ?9��T U�!�� =��$ �� ��>�$ 8��$ 8��$ ��H�$

���9>� ]�C�� ?�9@��� Na�.

IG$IG$IG$IG$

       %$ -��� ?���>�$ ��CLD�     S���
� �	�59O��� ���	��
 

��� 8$�  .         ?���>�$ �� �	�59O��� 	 �<59O��� ]9��CLD  �� 

                    W��� �$ �9>
 	 =�>� =�J ���� ��R��C 	� �� �\�

�J %;&��� }��@�      �� r���� %$ 02  %  ��,+  %  	  ��V)  %  ��07 %  

   '�� �8� 3���_.y�V1    ��        	 �<59O��� ���	��
 %;&��� ���

        %$ g���� r���� %$ �	�59O���,+  %  	)0  %    ?�H� %� �9$

�8<J�=         -��� '�;>C �� ?T ="�$ ]9��    ���� =��>�$ %$

  =8��     ������ N&�� '�;>C %$ '��� '�� .VV�V)     �&�
 �� ��� 

        8��9$ ��9>� '
���� 8�i	����9\���9� %� �����>�$ %� '���

    %;&��� ��� ���	8�8H�  .       L9m S���
� %$ %C9� �$ ]9 9� ���

   ?���>�$ �>�CLD $   %        ��H�$ �8<�T �� 8�� 8�9�5 �$ t9cK

  �9>� 8J�9K �9�C  .     %�<�� %$ %C9� �$    �� ?�9@��� ��95 ?9<��

      ���� �R��\� %$ �!<� �R�� =�J �9H�   �� �J)y  % ?���>�$

     �9� �� 8�� 8�9�5 �� 8;$.V0     ��.� '��  '�� �\>�  S���
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� ������	
 ,� ���
����������� � ������	
���
������������
���� 76

 � �4C?�9@��i       =��� ���$	� SJ�� 	 ii 8��$ ?T    �$ %� 

               	 ��&	8�<���5 ���&	�5 ���	�8�J =�J����� S���
�

��&	8�<���5 ���	�8�Jiii �� v@H� �9�.V,

 ��K F��9����  �8� %�K�<� =       ��� �� ?�9@��� ��95 

?���>�$    ��� S���
� V2  ��R�� j�c��  F\&� �V6�V7   SJ�� 

��9�=   �$ ���-:�  %�4Y� ����G�= 8$   �J8�i	���� �$ ?���� ��
V+�Vy������ )1��$ N����<_ 9x�J 	 �959�9� 8��� 	 <8.)V�))

              ?���� �$ ��8$ = ��9� = %��>� 	 �� ���# �J %;&��� ��

 ?�9@��� N����   8<���� %�$�� ?���>�$ .)2u)0    ��� %;&��� ��� ��

              ?���� �$ �R�� ��Y�� ���Y�� 	� ��� �� �\� �P� j4
 �$ N����

?�9@���         ��9� �� %�$�� ��� %� '��� %�$��%��>�  ��9� = = 

��8$         �9$ W9\;� �� ��9� �� 	 N�����   .   %� '�� �;��m

  ?�9C ?���>�$      ��9� =���� 	 ��=     ��H�$ ��-:� � N����

?�9@���  ���� =��H�$ <8  .        �"�>�
� ?8$ ?�	 	 �� ��<� ��

         ?�9@��� F��G� �� =8�� =��>�$ =p9&9��� 8<��� �R�� F��9�

 8���8� S��.y          39� =	� %;&��� �9C	 ��� �$ )6    ?���� 	 

 ���� ?�H� '��       8<��� g������� =�J =��>�$ %� PSC   	 PBC

           �9� �� ?�9@��� F��G� S���
� I��$ ���	 �9m %$.)7  �� 

%;&���=  � �
 �         '���xJ %$ -��� ?��� B      %$ ?��-��� �� 

  '���xJ         ?�9@��� N���� F�� ���� �P� ��   =��H�$ �9>
 

8<����  .           %$ 	 �8���4_ '�-� �� �� ���9C ��<� ?���>�$ ���

 ��9� ����8
=  ���9@��� iv  �8��� r��<� 8��  .   ��� �� ��>�#

  $ ��� `	�[�  % ��9� �m�K=      '�� ?���>�$ ��� ��H�$ ��-:�  .

       %<��� 	 ��9��9J F�"� �9C	 L�>�
� %��&�  =�  ��  ?���>�$ ��

            '�� �$ ��>�� �9K '���xJ %$ -���    g������� 	 %�K�<���

�>��9>� �� ?�9�.

   vK�� %;&��� ��� ��      L9m �$ �9>
 ?�9@��� N���� =�J

        ��9$ ^9$�� =��>�$ %$ -�$� `8�8��  .     �_� %� '�� �;��m

   =8�� =��>�$  N����� �9m %$  $ ��   %%���	=    '�; 	 ���Y� 

%�4Y�=          �P� ��>�$ ?�9@��� N���� �$ ��>�$ 8<�    �� ��Pn� ��� �

  ����   �9$ 8J�9K ��H�$ `8�  .     ��� �� �:#�<�� =�J %�
�� %��&�

    ���� �9C	 �9�����& �� ��9�.)+�)y %�
��      �� �9C	 ��9� �� �J

     =��>�$ b��9� 	 =8�� =��>�$ `8� ��$ ^����� �9C	 U8�

           �#�<�� �J�_ 	 �8;�� ?�9@��� N���� ?���� �$ ���8��01u00

    $ %;&��� ��� ��  %   SJ�� �C ?�9@��� N����   ?��� �� �9>


i- Bone resorption 

ii- Remodeling

iii- free deoxypyridinoline, pyridinoline, and hydroxyproline
iv- Peak Bone Mass

%C��= CChild   %C�� %$ '��� = Child A� %�
�� =  �R��  =

%�                ="�$ `�C�� �� ?�9@��� N���� SJ�� 8�Q� Child

 �8��$'��8� �9C	.

   8<��>J    %;&��� ��� =�J %�
���       ���# �J %;&��� �� ���

  ?9��9J �<��R��C 	 �R�i�� %� '�� �8� 3���_ =��Pn� �J

   ������ �$ 9@��� N����?� ���8� .V1     ��� �#�<�� =�J %�
�� %��&� 

���� �9C	.

      %;&��� ��� ����T ?���>�$ ���     N���� ���	��
  ?�9@���

  �9$ ��H�$ �;��m��z  .        	 %�4Y� 8$ Z 	 %$ 8��� ]9 9� ���

�$       �� ?���>�$ ��� ���G�  %$ %<��� '��    ^9$�� =��>�$ =�

8��$  .                �� �� `��P� =��$ =8J�� %;&��� ��� �� %��&� ���

� �
%�J 8���� '�� %$ .

         ��95 �9C	 ��K ?���� ��>@� � ��� ��\J�� ��9� �� 

     %� '[_ 8��$ ?�9@���    ��� �� S�5 3-� ���   �� ��$�H� =�J

  S�5 ��9�             �� ?�9@��� F��G� ��K �9C	 L�>�
� �<�$

                   	 �� �� ���T �� %� '�� �8� U�!�� 8�� ���� =��>�$

       %�$�� 	 ��8$ = ��9� = %��>�=  �   8�i	���9\���9� j�c

  '�� �8� ���[���.0,�02  %;&��� ��  � �
 =      ?�9��T �� e5 

%>J=  r����         �\>� %� ���J��Y�� �� F>�G� =�J'��  ?���� 

         8<��>� �<�$ S�5 �� ?�9@��� ��95 ��K�     ���X W��� �$ 

 _��Pn� ��Y���      ��� �e<C �<;� ��.� ��%��>�  ��9� = =  ��8$ �

      }��;� �;$�9� '��T �9C	 	  8�  N�>c� %$ %�  g��5 =��_

              ��>�$ ]�C�� U8� �� ]�C�� =��$ ������ =8�� ��>�$ ��&�$ �$

  '�C      g>� ?�9@��� N���� ����$��8<�   .   %� ���9. ��

    '��� Z$��)f(Pos)  (        �[<� Z$�� �� ��H�$)f(Neg)  (8��$�

     ?�9@��� F��G� �9C	 L�>�
���H�$ �9$ 8J�9K    '�� U�" 	 

    ��>�$ ?�9@��� N���� �9� �8�!<�.      ���� `�9. ��� ��z �� 

 ����$ %$ ��H�$'���.

 �9�� ���� ���
 �   �9K ')+2(%     �&9�# F$�# �_��	 	

)6y(%            S!<� %$ ���� %� �����>�$ ���� ��
�� �>  %� ����

         %<��J j�. �� 8���� ?�9@��� N����=     =��_9�C �C �$ 

8<� ��  .       �>�$ %;&��� ��� �� �9>� ?�H� �m�K 8��$ %��&� %� ����

 8<�
�_ �� 8�i	����9\���9��        ?�9� ?�9��T �� 	 8�8H� ���	 

       S�5 �� ��
���� =�J	��� �R��      ��� ?�9@��� ��95 �<�$

  8� �|� j�.  .          ?���>�$ 8��$ �9
 L9��
 ��<� �� ��� �$ �<$

j�c��8<<�= 9\���9�        =�J	��� ���� 	 8�i	����I��$

             %�4Y� 8$ Z 	 �$ ?���>�$ �?�9@��� ��95�  	    ?���>�$ 

����   $ 	 ��_  %             ?�9@��� N���� �|� �� ��� L�
 8$ `8�

 8�9� ����$  .          %$ '��� ��H�$ '����
 %$ %C9� �$ 	� ���
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77  ������� ���� ������� ���� ������� ���� ������� ���� � � � �����  !"! ���
#�����  !"! ���
#�����  !"! ���
#�����  !"! ���
#�  $�������%

 � ��!�&��� �'$#()

  3	�IOSS06   ���	 �
��m 	 =        %$ ?��-��� =��$ ?T CLD �

r��<�8�� �� �|� %$ ��8����� 	 �� .

       %.-K �9m %$       %� '[_ 8��$     U�R<J �	� =�R&�$�z

  �$ ��K�5 ?���>�$  �� ?�9@��� N����  8��9� S�5 ���  	 =��_

          ?���>�$ �� ?�9@��� ��95 ?����CLD ���_ �9�G� .

        %&��� ��� � ��� ��\J�� �� ���[���        �� %� ���9. �� / 

            %$ =8�� ���� ?���>�$ �� =��H�$ ��8;� �� �8<�T �J %;&���

           �8<� 8��n� �� f��G� ��� ����� 	 �9� %�
�_ ���   %$ 8��9� �� 

  v�@H�        =�J ����$ U�!�� =��$ ��K �5 ?���>�$ U�R<J �	�

             %<��J j-�� �� �>  �� 	 8��>� g>� ���>\�=  �&�>�
�

         ���� ��K %� �����>�$ ?�9@��� N���� S!<� =��$ �
� �

    8��>� =��_9�C �8���� =��>�.   %��&�      �	� �$����>�$ ��<� ��

  U�R<J       �8� %�K�<� =�J 3	� �� ���[���=     ������  g>�

<<� '�� �8  .     %� '�� ?T %�\� ����>��      ���	��
 %$ %C9� �$ 

      �� �	�59O��� 	 �<59O��� CLD      ����T ?�9$ '�-� ?	8$ 	

                �� U�R<J �	� ����$ �$ 	 'K�<� �� ?T ��K F��9� 8��$

'�C ���$ r��<� ������ 	 %����RH�5 =�J��\J��.

References
1. Cemborain A, Castilla-Cortazar I, Garcia M, Quiroga J, 

Muguerza B, Picardi A, et al. Osteopenia in rats with 
liver cirrhosis: beneficial effects of IGF-I treatment. J 
Hepatol 1998; 28: 122-31.  

2. Gallego-Rojo FJ, Gonzalez-Calvin JL, Munoz-Torres 
M, Mundi JL, Fernandez-Perez R, Rodrigo-Moreno D. 
Bone mineral density, serum insulin-like growth factor 
I, and bone turnover markers in viral cirrhosis. 
Hepatology 1998; 8: 695-9. 

3. Floreani A, Chiaramonte M, Giannini S, Malvasi L, 
Lodetti MG, Castrignano R, et al. Longitudinal study 
on osteodystrophy in primary biliary cirrhosis (PBC) 
and a pilot study on calcitonin treatment. J Hepatol 
1991; 12; 217-23.

4. Janes CH, Dickson ER, Okazaki R, Bonde S, 
McDonagh AF, Riggs BL. Role of hyperbilirubinemia 
in the impairment of osteoblast proliferation associated 
with cholestatic jaundice. J Clin Invest 1995; 95: 2581-
6. 

5. Cabre E, Gassull MA.  Nutritional and metabolic issues 
in cirrhosis and liver transplantation. Curr Opin Clin 
Nutr Metab Care 2000; 3: 345-54.

6. Kurihara N, Roodman GD.  Interferons-alpha and -
gamma inhibit interleukin-1 beta-stimulated osteoclast-
like cell formation in long-term human marrow 
cultures. J Interferon Res 1990; 10: 541-7. 

7. Melton LJ 3rd, Khosla S, Atkinson EJ, O'Fallon WM, 
Riggs BL.  Relationship of bone turnover to bone 
density and fractures. J Bone Miner Res 1997; 12: 
1083-91. 

8. Cummings SR, Bates D, Black DM.  Clinical use of 
bone densitometry: scientific review. JAMA 2002; 
288: 1889-97.

9. Ninkovic M, Love SA, Tom B, Alexander GJ, 
Compston JE.  High prevalence of osteoporosis in 
patients with chronic liver disease prior to liver 
transplantation. Calcif Tissue Int 2001; 69:21-6. 

10. Sokhi RP, Anantharaju A, Kondaveeti R, Creech SD, 
Islam KK, Van Thiel DH.  Bone mineral density 
among cirrhotic patients awaiting liver transplantation. 
Liver Transpl 2004; 10:648-53.

�� .VVu              �$���� � 8>
� ��9a � � ���� ���� B�� � ���� �����$ 

r��
      ��� =8<�$ � 8�;� ��&	� �95  .    	 =��RH�5 Z��C o�m

              �9Ha �� ?�9@��� �a95 ?����)INOP-1  :( ����$

         '�;>C �� ?�9@��� Na��� '�; 	)1    �� 6y    ��� %&�� 

    L�� �� �����+)uV0+V  .%�!�=   ?	�� �8z   ���  N��&9$��� 	

?����V0+0   L�� �6  )  .%>�> =  ) %.-K �=    ��>�[J `"��� 

 ��$ ��R<a     ��� ?	�� �8z =�J =��>�$ ��>&�  .(  `�G[.0,  �� 

02.

�� .            � f�" �q U ������5 ��#�$ ���!��" �� � ?���C�  . ]9��

   8�H� �� �	�59O���  .%�!�   ?	�� �8z =  ���   N��&9$��� 	

?����.V0+0   L�� �6 %>�>  �=  ���>�   = ))  %.-K=  `"��� 

  ��R<a ��>�[J=   ��$       ?	�� �8z =�J =��>�$ ���>&�   	 ���

N��&9$��� :(%G[.= VV.
13. Meys E, Fontanges E, Fourcade N, Thomasson A, 

Pouyet M, Delmas PD. Bone loss after orthotopic liver 
transplantation. Am J Med 1994; 97: 445-50.

14. Crosbie OM, Freaney R, McKenna MJ, Hegarty JE.  
Bone density, vitamin D status, and disordered bone 
remodeling in end-stage chronic liver disease. Calcif 
Tissue Int 1999; 64: 295-300. 

�� .   ���
 �8>G� �J	�5        �-�5 �&9��� ���a� ������ �3�T ����

      �#�$ ���!��" �%����
 ��8�  .    �9@��� ��8;� Na���   	 ?

      ?��� �� �	�59O���V1    �� 72   ������ %&��   .  ���� r��m

V0+) . L��2���>� � = V� `�G[. )V �� )+.
16. Mobarhan,SA, et al. Metabolic bone disease in 

alcoholic cirrhosis.Hepatology 1984;4:266
17. Diamond T, Stiel D, Lunzer M, Wilkinson M, Posen S.  

Ethanol reduces bone formation and may cause 
osteoporosis. Am J Med 1989; 86: 282-8. 

18. Xu H, Eichstaedt H.  Assessment of serial changes of 
bone mineral density at lumbar spine and femoral neck 
before and after liver transplantation. Chin Med J 
(Engl) 1999; 112: 379-81.

19. Hamburg SM, Piers DA, van den Berg AP, Slooff MJ, 
Haagsma EB. Bone mineral density in the long term 
after liver transplantation. Osteoporos Int 2000; 11: 
600-6. 

20. Floreani A, Chiaramonte M, Giannini S, Malvasi L, 
Lodetti MG, Castrignano R, et al. Longitudinal study 
on osteodystrophy in primary biliary cirrhosis (PBC) 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
5-

12
 ]

 

                               7 / 9

http://ijem.sbmu.ac.ir/article-1-59-fa.html


� ������	
 ,� ���
����������� � ������	
���
������������
���� 7+

and a pilot study on calcitonin treatment. J Hepatol 
1991; 12; 217-23.

21. Ng TM, Bajjoka IE. Treatment options for osteoporosis 
in chronic liver disease patients requiring liver 
transplantation. Ann Pharmacother 1999; 33: 233-5. 

�� .  ���
 �N�J��$� =��9C  ����K �3�T ����   ����� �� ���� ��


     �#�$ ���!��" �-�5 �&9��� ����
  .     w�� 	 '
���� ^�����

      ������	  	 N���a ����D    ?�9@��� ��8;� Na��� �$     . r��m

 ����V0+) L�� �2���>� � = V `�G[. �VuV).
23. Shiomi S, Masaki K, Habu D, Takeda T, Nishiguchi S, 

Kuroki T, et al.Calcitriol for bone disease in patients 
with cirrhosis of the liver. J Gastroenterol Hepatol 
1999; 14: 547-52.

24. Masaki K, Shiomi S, Kuroki T, Tanaka T, Monna T, 
Ochi H.   Longitudinal changes of bone mineral 
content with age in patients with cirrhosis of the liver. J 
Gastroenterol 1998; 33: 236-40. Miller PD, Zapalowski 
C, Kulak CA, Bilezikian JP.  Bone densitometry: the 
best way to detect osteoporosis and to monitor therapy. 
J Clin Endocrinol Metab 1999; 84: 1867-71.

25. Mabuchi M, Kawamura I, Fushimi M, Inoue T, 
Takeshita S, Takakura S, et al. Induction of bone loss 
by bile duct ligation in rats. In Vivo 2001; 15: 281-7. 

26. Guanabens N, Pares A, Marinoso L, Brancos MA, 
Piera C, Serrano S, et al. Factors influencing the 
development of metabolic bone disease in primary 
biliary cirrhosis. Am J Gastroenterol 1990; 85: 1356-
62.

27. Masaki K, Shiomi S, Kuroki T, Tanaka T, Monna T, 
Ochi H.  Longitudinal changes of bone mineral content 
with age in patients with cirrhosis of the liver. J 
Gastroenterol 1998 ; 33: 236-40. 

28. Idilman R, de Maria N, Uzunalimoglu O, van Thiel 
DH. Hepatic osteodystrophy: a review. 
Hepatogastroenterology 1997; 44: 574-81.

29. Mitchison HC, Malcolm AJ, Bassendine MF, James 
OF.  Metabolic bone disease in primary biliary 
cirrhosis at presentation. Gastroenterology 1988; 94: 
463-70.

30. Compston JE.  Hepatic osteodystrophy: vitamin D 
metabolism in patients with liver disease. Gut. 1986; 
27: 1073-90.

31. Cemborain A, Castilla-Cortazar I, Garcia M, Quiroga J, 
Muguerza B, Picardi A, Santidrian S, Prieto J.  
Osteopenia in rats with liver cirrhosis: beneficial 
effects of IGF-I treatment. J Hepatol 1998; 28: 122-31.

32. Ormarsdottir S, Ljunggren O, Mallmin H, Michaelsson 
K, Loof L.  Increased rate of bone loss at the femoral 
neck in patients with chronic liver disease. Eur J 
Gastroenterol Hepatol 2002; 14: 43-8. 

33. Melton LJ 3rd, Khosla S, Atkinson EJ, O'Fallon WM, 
Riggs BL.  Relationship of bone turnover to bone 
density and fractures. J Bone Miner Res 1997; 12: 
1083-91.

34. WHO. Assessment of fracture risk and its application 
to screening for postmenopausal osteoporosis. Report 
of a WHO Study Group. World Health Organ Tech 
Rep Ser. 1994; 843:1-129.

�� .             ���
 ���J� =8�>
 ���a� ������ ����!� '#�8. ��x�

     �#�$ ���!��" �?�>�� �>�
� �3�T  .    ���� N���� B� ��!��

     �	�59O��� =�R&�$�z =��$  .�%�!     ?	�� �8z =���    	 

     �?���� N��&9$���V0+0     L�� �6  %>�>     = ))  %.-K= 

  ��R<a ��>�[J `"���=  ��$    ?	�� �8z =�J =��>�$ ���>&� ���

N��&9$��� 	 :(%G[.= 27.

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
5-

12
 ]

 

                               8 / 9

http://ijem.sbmu.ac.ir/article-1-59-fa.html


107/ Abstract ��������������	
���

���
	��������
������
������������	��
���

����������
�������	����
���������������	��

Original Article

Osteoporosis in chronic liver disease: a mathematical method 
to screen high-risk patients based on clinical findings

Esteghamati AR, Alizadeh R, Abassi M, Seltan A, Frotan H, Larijani B.

Endocrine Research Center, Tehran University of Medical Sciences, Tehra, I.R.Iran

Abstract
Introduction: Patients with chronic liver disease (CLD) have an increased prevalence of 

osteoporosis but it is unclear which patients are at high risk for developing bone disease. The goal 
of this study was to evaluate the bone mineral density (BMD) among Iranian CLD patients and to 
compare it with healthy controls. We have also established a mathematical method, which can be 
used to determine high-risk patients based on clinical findings. Methods: A total of 65 patients (36
male, 29 female; mean age 51.1years) with chronic liver disease were recruited over a 1-year 
period. BMD measurements were done using dual energy X-ray absorptiometry in the lumbar spine 
(LS) and femoral neck (FN). Osteoporosis and osteopenia were defined by WHO criteria and BMD 
of patients was compared with the BMD of 65 age and sex matched normal individuals as controls. 
Finally we constructed a mathematical function to identify CLD patients who are at high risk for 
decreased BMD. Results: The overall prevalences of osteopenia and osteoporosis in both sites 
were 47/7% and 23/1% respectively. BMDs at LS and FN were significantly lower in CLD patients 
than BMD in controls (p<0.005 and p<0.05, respectively). BMD at LS and FN among women and 
BMD at LS among men was significantly lower in patients compared to controls (p<0.005 for all). 
Increasing age was inversely correlated to BMD of females at LS and BMD of males at FN when the 
effect of BMI was controlled (r=-0.43 and rs=-0.5, respectively). BMI was also correlated to BMD of 
females at LS and FN and BMD of males at FN when the effect of age was controlled (r=0.37, r=0.44
and rs=0.4, respectively). At FN, BMD in Women with autoimmune, idiopathic and cholestatic liver 
disease was lower than BMD in viral hepatitis. Osteoporosis was more frequent in women with 
ascites and decreased (p<0.05). Longer duration of CLD was correlated with lower BMD in women 
(p<0.05). Women with Child C liver disease had higher abnormal BMD frequency compared to Child 
A (p<0.05); in men, no statistically significant correlation was found. Two functions were built 
based on sex, age, BMI and presence or absence of ascites, which could predict the abnormal BMD 
with sensitivity and positive predictive values of 85% and 87% respectively, which is significantly 
better than purely by guessing(p<0.05). Conclusion: Osteoporosis is fairly common in CLD. We 
could screen high-risk patients by clinical indices as sex, age, BMI and presence of ascites so 
diagnostic and preventive measures could be instituted earlier in the course of the disease.

Key words: Osteoporosis, chronic liver disease, Screening of osteoporosis, Bone mineral densitometry
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