
Enfermedad Renal Crónica y Terapia Renal 
Sustitutiva en Pacientes con Infección por el 

Virus de la Inmunodeficiencia Humana: 
Prevalencia y Supervivencia en Terapia Renal 

Sustitutiva (Diálisis y Trasplante Renal) 

Joan Carles Trullàs Vila 

ADVERTIMENT. La consulta d’aquesta tesi queda condicionada a l’acceptació de les següents condicions d'ús: La difusió 
d’aquesta tesi per mitjà del servei TDX (www.tdx.cat) ha estat autoritzada pels titulars dels drets de propietat intel·lectual 
únicament per a usos privats emmarcats en activitats d’investigació i docència. No s’autoritza la seva reproducció amb 
finalitats de lucre ni la seva difusió i posada a disposició des d’un lloc aliè al servei TDX. No s’autoritza la presentació del
seu contingut en una finestra o marc aliè a TDX (framing). Aquesta reserva de drets afecta tant al resum de presentació 
de la tesi com als seus continguts. En la utilització o cita de parts de la tesi és obligat indicar el nom de la persona autora.

ADVERTENCIA. La consulta de esta tesis queda condicionada a la aceptación de las siguientes condiciones de uso: La 
difusión de esta tesis por medio del servicio TDR (www.tdx.cat) ha sido autorizada por los titulares de los derechos de 
propiedad intelectual únicamente para usos privados enmarcados en actividades de investigación y docencia. No se 
autoriza su reproducción con finalidades de lucro ni su difusión y puesta a disposición desde un sitio ajeno al servicio 
TDR. No se autoriza la presentación de su contenido en una ventana o marco ajeno a TDR (framing). Esta reserva de 
derechos afecta tanto al resumen de presentación de la tesis como a sus contenidos. En la utilización o cita de partes de 
la tesis es obligado indicar el nombre de la persona autora. 

WARNING. On having consulted this thesis you’re accepting the following use conditions:  Spreading this thesis by the 
TDX (www.tdx.cat) service has been authorized by the titular of the intellectual property rights only for private uses placed 
in investigation and teaching activities. Reproduction with lucrative aims is not authorized neither its spreading and 
availability from a site foreign to the TDX service. Introducing its content in a window or frame foreign to the TDX service is
not authorized (framing). This rights affect to the presentation summary of the thesis as well as to its contents. In the using
or citation of parts of the thesis it’s obliged to indicate the name of the author.



�

�

�

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

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

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

�

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

����������
�� �!������

����
���
�������
�"�

�
�

������ #�#�$%�
�

&#$'�$�%�����(%%)����%$�
�
�
�
�
�
�
�
�
�
�



 

���

�

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

��� ��� � �� !�����	�
� ����
� ���� �
"����� ��� ����
#������� ������������ ����

$����	���!�%������� �
�������

�

�

&�����	�
����'!��'�����'��!���!$����
�����
���(
�(���������������	���

��� ��������� ��� ��� � �� !�����	�
� ����
� ���� �
"����� ��� ����
#�������

����������������$����	���!�%������� �
�������

�

�

&�� ���	�
�� )��&&����'��  ����&� !��������� �
�����
�� *���
�
��� ��� ���

�����	������������������������"�
��������	+��#��������
����������������+��

���'��
���(%������$����	������"�
��	�
���&��,
�������������
��-�

�

�

./��010.��� 23�� ��� 4�456	�� 
	
3����7� ��������	
	� ���
�� �����
� ��

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

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

���
�� ����������
� � �!������ �� ��
���
���� ���
�"� 86�9�:
���� 856� ;5�:�

!�
����<
���=��������*�������
����>������?������	
����
����+��@��������
�#���A���


�B��� ���� ������������ ������
���� ��
�� ��
� ���������� �����	�� ���� <
�������

��

���������	����
����	�
����(
����������	�
������������-��

�
�
�
�
�
�
�
�
�
�
�
�

�
-����C���
%����
+� �
�-�������+����
���� �
�-�)�����
#���� �

���
�



�������

�D�

�
*' ���
�
�
�+,�$-�$ ��.��'�#��/�$-�$0.�'����

�

��+,�$1����$�(�$��

�

���+,��'��# (�2'�3�������2'�1�1%�#-�45�$�

�

6+ �7�	�����	��������	���������
�$	8����	
���� $"+�%������������9:�


;���

�

<+ ��
�
�������$������������
��	��-�
��$�����	
	+�
�=�������
��������
�

'
���
��	�������

�

9+ 
�=�������
��
��
��	��.��������������
��������������������������

�������

�

>+ �����;������������

>+6 5
������� 	�� ����?�� �
�
� ���  ��
������� 	�� �
����?7
� ���
�� ���

�
���������������������������������

>+< 5�
�
������
��$?�	������
���������������������������������

>+9 ��@���	
	� ���
�� ���� 5!��
���� ��� �
�������� ���� ���������� ���� ���

����

�-D-� ��E
#�����'����	�

�	
�"�
�����

�-D-� ��E
#�������	�

�	
�"�
�����

>+> ����
�����
� 	�� �������	
	� ���
�� �����
� ��� �
�������� ����

���������������������

>+A 
��
��	��$����
��������
������
���������������������������������

�-F-� �'��
���	%������������������������������+����
������$�

�-F-�-� )��#�
��������
����� ��������	�� ��������� ��� ��$� �� '��
���	%��

���������������������+����
������$�G'���$H�

�-F-�-� )��#�
������
�	�����
����+��	������##�����#���?���



�������

���

�-F-�-D ���
���(����	%���	
�#�+	�����

�-F-� �'��
���	%���'�����������������������������+����
������$�

>+B ����	��
�������������
����	�� ���� �
������������ �������������� ���

�����
�
�����������	���
� �!������

�-�-� ���������������E������G$�#���E������@���E������,�
�	�����H�

�-�-� <���������������������
�

>+C ����
�����
�	���
������������������������������������	�� �!������

�-�-� �	����+�������#���+(���������	������������

�-�-� �	����+�������#���+(���������
����@��	
���,�%����

>+D ������������
�	�������
������������������������������������ �!������

�-I-� <�����������
"�"�����������E�������������
���
�J<��)��@�<��)��

�-I-� ���	�
������������������
"�"�������������,�����	��������������+����
�

�����$������E������

>+E ��
���
�������
������
���������������������������������

�-K-� �L��
��������������
����	�
��
����<��)��G��	�������KK�H�

�-K-� �L��
��������������
������<��)��G�KK�J�M��H�

�-K-D �L��
������������
����

�-K-� !
�	�
���� ��
�� ��� �������+�� ��� ,�����	��� ���� �������+�� ��
� �����$� ���

&��	���������
�����<
������	�������-�����#��	������!�������-�

�-K-F !������
���������������������
�����<
������	��������������,�����	������

�������+����
������$�

�-K-F-� !������
����������������
������
�J	
������	��

�-K-F-� !������
����������������
��������	J	
������	��

�-K-F-D ��#������
���+��

�-K-F-� ��	�
�����������
#����+(�����

�-K-F-F !��������+����
������
���������$���	�	���!�

�-K-� <
������	������J,���
�E	�������������	��������������+����
������$�

�

��+,�&(���5�$�2'F����2������3�#1&����#��

�- ���	�������+�����	�
C��@���	������������	�#�������	��<��������	�
���

�- $��+	��������<
���?��

D- ��?�	�"��(���
���

�- ��?�	�"����
����������



�������

�F�

F- ��?�	�"����������
����

�

�+�.$����$%�3�.��# #��

�

��+,����(%�$ #�+�$���(%#���(1%�$ #��

�

6+6  �$%�����

�-  �

���)��<
���=���!��)��>E��>J,�

�����	���-�,
�"���������������������+����
����

��$� ��� ���� !��	
��� ��� ��E������ ��� ����N�� @� ��	��������� �������	��� ��
��

<
������	�� ������� 
����	����� ��� ���� ������	�� ����N���-� ����
#� �������

���
������!�����MMF��DG�H�DDFJK-�

�- <
���=���!�� �

���)��!��������	���-�,
�"���������������������*�
��	�
��	�������

$��J�J�����	��� ��	���	�� 
����"��(� ����@���� ��� ������ 
����	�� ��� �� �����*�

��
"�@�����MM�-���������$�#���	
�"��MMI���G�MH����KJ��DF-�

D- <
���=���!��!�������� �

���)��	���-���	��#������,
�(���	������	�
�����$��J�J

�����	��� ,�	���	�� ��� ����@���� ��� ����� ��� 	*�� $���<� �
��� �� )����O�'�

!�*�
	�	��@-�����A��
��##����������@��
��M���F�G�H����J�ID-��

�

6+<  �$%�����3���$��%$'�����'$%�

�- <
���=�� �!�����
��	����!��������	���-�����@��������������<
�������	�	���� ���

$��J�����	��� ��	���	��� �� ��
������ ��
"�@-� �� ��A��
� �##���� ������ @��
�

�M�M�FFGFH�FI�JFIK-�

F- <
���=���!��!��������!���*����	���-������	����	*@#�(�������������	�������$��J

�����	��� 
����� 	
�������	� 
�������	��� �����
������ ��	P���� $��J����	�"�� ����

$��J��(�	�"����	���	�-���������$�#���	
�"��MM���DG�MH�����J�F-�

�- ��
�� ���� ����
	� ���� <
���=�� �!� �	� ��-� �#��	������� ����
���JQ����@�

	
�������	�	���� ��� ��� $��J�����	��� ��	���	� 	
��	��� P�	*� 
��	�(
�"�
�� �����


���
	�������	�
�	�
��
�"��P-�<
�������	�,
����M�M���GKH�DII�JK�-�

�

$���(%#����%$�#'$ #��#'�%$��������������#'����

�- <
���=�� �!�� ��
+� ����  �

��� )� �	� ��-� <
�������	�� 
����� ��� ������	��� ����

�������+����
������$-�����
#�����������
������!���-��MMF��DG�H�D�DJ��-�



�������

���

I- <
���=�� �!�� !����� ��� <���	� �� �	� ��-� ������ <
�������	�	���� ��� $��J�����	���

��	���	������M�M�����	�-�R����@���	��M����KGIH�I�FJ��-�

K- ��!������ �!�<
���=���!�!�
"�
���	���-��
��$��J�����	�������
����	����� ��
�

������<
�������	�	���S�<
�������	�	�����M���K�G�H����JD-�

�

���,� ��(��2'�

�

����+,�#'%(��#'����

�

�G+,�1�1%�#-�$5*$�

�

G+,�$'�G#����
	������	������?�	
�	�� 
���"��



	
���������������	
��������

���

�

�+,�$-�$ ��.��'�#��,�$-�$0.�'���

�

�

�

�

�

�

�

�

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

��
���	
�

�

��
�����

��������������������
�



	
���������������	
��������

�I�

� �

�

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

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

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

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

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

'#��	$��	�'�%��(��$��	$����	�'�%��&�%�	���$��"$	����	$����%�'�%"��#��'#�$�"�	����#��

��	$������"��#�(�)���	$����	�'�%������#��'#"�*�%$�%�������	�'�%���	$����(�+$��	�'�%��

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

��������������������� �������������������������������	������������������������������,� �

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

���������������������������������-�����������������.�����	������������������������������

'#*�#� �$��%���#%%��� "�%�%$�� '#�� #�#�%�%���	�'�%�� �� %���#�"#� $�
��#� ��� �#$���$� #����#�

	�'�%�����$���'$'���	$$&���������$�"#&�'#*�#��$����'$'�	��$���'#�����*#���$�����$%#�

'#�������	�'�%����#��(����'���*$%"��#���	��#�%�'�������������������������������������

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

��!�����,�������������������������������������������	��

���

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

�

�

�

�

�

�

�



	
���������������	
��������

�K�

��������
��	�
��������	��	����������������������
-���
+�@�����
�-���
������
�

*���
�����������	%#��������������
��A�������C
�#������#�
�*����	���
�@��	�����

������>�
� #�� �	���� ��� 
���������� @� #�@� �� ����
� ��� A��� *�@�� 	������ A��� ��
�

������ ��� ���	�����-� ��� "���	
�� ���	�� ��� ��
	���� �������� @� ���	�
��
� 	
���?��

��
��	����	�����
(������N�����	���
�@��	�����������*����
�����"����������-��

������
�-� �

�����
�����	�
���J��
�(�
���	���
�@��	����
��
����C�����������

�
��������@���
����	
����
������#�������#��	�������������'��
���(%���������N��


�����	���������	����+���������������	��������������+����
������$�@�����
#�����


����� �
+����-�)�����
#����� ��	�@� ���"������� A��� ���� 	
���?��� A��� �����(�
���

��	�� 	����� *��� ���	
������� ��� ��(B�� #���� �� #�?�
�
� ��� #���?�� ��� ��	���

������	��� ���� �������+�� ��
� ��� ��$� ��� ��E������ @� �� ������	�
� ��� ������� ���

	
������	��
����-�����?�#��������������(���������������������������������	
���

	
���?�����#����������
����+�����(
��������	
���?��@������	����+�������� ����

��,�� ��JMIFIJMK� ��
�� �
���(��
� ���� ��� ��	����� ��� ��� ��	���(%�� 
����� ��� ���

�������+�������������+����
������$- 

����
-�!�������
�*�"�
���	�	���#����A��
	���J�	6��
56����23�9
��
�9	�	�8�6�

*�"�
J��������	����	�������
	� ��*�"�
�	
������	����	�	�#�#��	���
�	������A���

	�	������	
�������	�
����������"��	-��

��� �
-� !�
"�
�� ��
� *���
#�� �
��	���� ��� �@���� ���#�
�� A��� *�� �����

������
��-��

������#��#�
����������������+�����!J)�����@�����(�������������@���

!�%������ ��� )����� ���� ���� A��� *�� 	������ ��� �����
� ��� 	
���?�
�� ��� ���������

$�
#����� ��	������  ��	
�>� ��*������  ��	
�>� ��@����� ��	*�
� �>��
� @� �����

)��>E��>����
�����
��������������@����@�����	����#�#��	���������
(�������	���

�N��-��



	
���������������	
��������

��M�

<�� 	*�� #�#��
�� ��� ��
������ ��������@� �#����� ���
��	� ���� ���� R�
Q��

P*�������
	���	*���������
"�@��
�?��	��
�#�	*����(�����(�����P�
Q���*�
��

	����*��"����
���?��	�"��-���*����P��P����P�
Q������P��
�?��	�����	*����	�
�-�

� �������6	���:
�:	���5�6��3����������������0:����	5:9�8�6���23	�:5�8�99�:�

���� ��@��� ��
� ��	�
� ��#�
�� ���%� �����	� ����
	�� ���	� ���	�
� �C� ���� �������	�� ��

��	��	���#�
���������������
�A�����"��������A�����������	�-�'�����"�T��#��-��

� ��9�4�
��9���� ���598	
���.��:	����� �6���5:��23���36�:
����4�3�8�6�5���

��� ��
#���+� ��#� �� �������	� �#� "��� �?���
� �� ��
#�
J#�� 	��	� �� ��"����

�
�������������#���
������������@��	J#��	�	����U�A�����	=����
�	���
U� 	�#�C�


5
������23��:5��9
!��9�6	
���9���	"6�9V��5�4���6�����:54�:�6J"���������*��*�����

6	9����5"�	��6J#�� ��(B� �#��
	��	� ��
U� ������ A��� ��#� �� #%��#� *��(� ��� ��	�
�

�23���9� ��� #59��
6�9� 23��$�3� �9
�
� 9�486�� 3:� �6���6�:
� �� 9��3	6� 	� �4"� ��9�

A����� ������ ��"��	-� �� 	�	�� "����	
��� #��	��� (
=������ ������ ��
��� )
��� ���

�����������	�
����)�
�
��������������
���	� 
�(���	���	
��#��	����	
�����?��	��

��%6�&:�	�9��4"���9�23	�#�4��548�6
	6��3!6�	�9'�8��	�:
9'�6	36�9� 	�8�
	4�:
9V�

��4"(������	�5�	������:
	��5�3(�������)0�8�6�
5
����23��"��(���
���
����
��	�

��9�*�4�959��� ���)0'� 	����:53��:���:
	��5�3(�8�6��+3��6J#������
������
�#�
��

��	�	���������������#+��������������������������	%��A���-�<�#�C�����������)�
����

	�����5:
9��W��3:5���0:����	5:9'�	���
6�9���+3:
9��#������A���"��(�	���
��������
�

���	
������
������������
��	��
�	���������
����������	�	��#X��A������A��������	�
C�

�A�%���
����������
J:����8���	4856
�:
V�

� �� 
5
9� ��9� ��9	��:
9� ��� ���598	
��� .��:	�� �4"� ��9� 23�� #�	�� �548�6
	6�

#��	��� *�
��� ��� (�=
����� ������	�� �� ��	�#��	�� ��
U� 	�#�C� #��	�� 
��
����

���(
���� �� �#��	�	�� �� ����A�����"��	� 	
������ ���	�
-�,�
� ��
	�A��������
����
���

�#����(�������"����	
���C����#���������*�
�A���"�#���
������

�
��(�=
���-�����



	
���������������	
��������

����

(
�����A�����#�
���#�"����?���
��#��	���(
=��������
���
���	���������#��	����

��
��� ���C� ��	����� G��� ������
C� #��� ��� #�"�� �
�#�
�� (�=
���� �� ��
	��H�� ���

��
��� &�

������ G���#�"�� �
�#�
���� (
��� A����� 	�	� �����H�� ��� �
������� ��	?+�

G��
�	�	���������������#��
	�������
��	�������
C�������������X���������
�����A���

"���
��H�������
�	L����'�#����������)�U
���)�
�����������	�
�)�������,��
��!��	
��

�� ��� ���
(� �	�-� ���� #���� �� #����
� ��	� �� ���� #�"��� ��J�������	�� G�
���  ����

��
�	L�����������H��#��A���"�#���
���������A����������������
�#���+��������A���

��	�#��#��	� ���#�� ����A���4���6���6	��23���:9�85�3(99	4�
65"�6�4(9�95#	:
�

#��(
�	�A��� �������	
���"�����*����(���	���#���� ��
Y������
��	�-� �� 	�#�C�����

#C����	�	�������A�������
��*�"�
���(�	��?���
������(���#�#��	�����#C�������

�����
� ������ ��	����� �� 
��
�� ��
Y�-� ����
�� A��� 	��(���� #��	�� ��
	� ��� ����

"��	
��� ��#���� ��
������� �� �
�����������-� ��� ��������� �� ��� )��
(���� ���%(���

��
A�X�"��(����"��	���	
������
���	�

���(�
������-��

� ������
�-������������
	�������
-������� �������
�����
J#��������
	���	�	����

	
������
� 	�	� ?��	� �������� ��� �����X������ ��L%� ��#� �� ��� 
��	�� ��� ��#���@��

G#�	(���� ����
#�
���� ��L����
�� �� 
��	�� ��� ��
�����H� ��� ��������� ��	�
��� ���

���598	
�����,�5
�8�6���6�23������	�����	��9	�3	�
�:
���6���"����:����:59
6����	:��	�

��
� A��� ��(���� 	
�������	� ��� ��� #�	��L�� #���
��� �#�� (
��� ��������+� �� (
���

���
56���	48��
��8�6�4	��56�6����#	������9�:59
6�9�8��	�:
9V�

�����#��	� �� 	�	�� �A������ ������	�� A��� ���� ������	��� ��� ��"�� �������Y��

����������A��������	��+��������	
��
�+������
�����
�����A�����"�#�	
��
��A���	��

�����-��



	������������

����

��+�$1����$�(�$��
�
$��� � � ��	�

�	
�"�
�����
�
$H�� � � -���"������
�
 � � � !��	�
����
���������!��	
�������,
�"��	����
�
� � � � !����
����������(���������	���
�
�$� � � !�������
����
�
 >�� � � ��	�"������
�
  �� � � �����������
�
 �� � � ��E������,�
�	������
� �
 �� � � �����	����"��
�
� �$,��$  ����������
����������E������@�<
������	�  
 

��((� � ��	������������
�
��� � � ����
#�����������!
+�����
�
��$� � ����
#�����������!
+������"��>����
�
5I� � � <��
���#���
�
-��� $� � )
���������	�������������
�
-�����$� � )
���������	�����������������������<
������	�����
�
-'5� � � )��#�
������
�	���
�
� � � � $�#���E������
�
��EAJ� � ��	�
"�������!������>������KFZ�
�
�.� � � [��������������!�
��
���
�
��� � � ��*�����
���������,
�	�����
�
�5�� � � ��*�����
�������������+��
�
���$'� � ��*�����
���<
����
��	������"�
�����E��(���'����+������
�
���$'�� � ��*�����
���<
����
��	������E��(���'����+	�����
�



	������������

��D�

���'$'� � ��*�����
�����<
����
��	������"�
���'����E��(����
�
..5�� � ����������	������	���
�
'$���� � '��
���	%����������������$�
�
' � � � ����
#���+����������������
�
#.��� � �
(���>���+���������������������
�
��� � � ������+����������������������#�
����
�
�'$� � � \������������������
�
���.� � ������������N�����������
#�������������������
�
�� $�� � %��
�#�������#�����������������A��
����
�
��%� � � �
���#���
�
#'�� � � �
(���>���+��'�����������<
������	���
� �
�$�-$� � <
�	�#���	����	�

�	
�"�
������)
�����	�"�����
�
�$��� � <
�	�#���	����	�

�	
�"�
���
�
� 5� � � <�����"�
�
�
�#�� � � <�
(�	����
���#@����
�
��� � � <
������	��������
�
���� � � <
������	������J����
�E	����
�
���� � � <�
�������������	�	�	�"��
�
(�� �� � ���	���	�	�����������	��@�	�#�
�
��1� � � ��
���������$���	�	��� �
�
��� � � ��
���������$���	�	���!�
� � �
���� � � ��
�����������#���������������$�#����



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

���

���+��'��# (�2'�3�������2'�1�1%�#-�45�$�

 

6+ �7�	�����	��������	���������
�$	8����	
���� $"+�%������������9:�


;��+�

$����DM��N�������F����?���������KI�������������
�������F��
�#�
������������

���#��%�� ��
� �������	
��
 �������� ��� ����"������ ?+"����� ��
	��#�
������-�

�5�59����59��3�65:���9�6	
59��545��$5459�.3���9�/�9��93�	6	0�3:����	9�3:�	0:�

��� ��� 	:43:	���� ���3��6� 6����	5:���� �5:� 3:�� �.859	�	0:� �541:� 9	�:�5� 3:��

�:��64����� ���23	6	��� 856� �5:
��
5� 9�.3��� 234-���� ���	��#�
�� ����KI��@� ��

����
� ��� ��� ������
� 	���"%�� ��� ��	�(������ ��	�� �%��
�#�� ���� ��
#��#��	��

�����������#��������
�����!�!�5�4-������
#���
�(
���"�����
������
��������

���"���������@���������@�
�������������
��������
�(�����
�"%����
��	�
���@�����

*�#��%���������	
����� ����(
�������� 
���(�� 5D���4-���� ���� ��(����	���#�����@�

�N������
������
�����������"�����
�������������*��	�������>�
�����"�
����
��

�����#���� ��
�� ��� ��� #E�� ����#��	�� ��� ���� ���	�
��� *����
�� ��(�
���� ���

#�(��	���@�����������A������*�������#��������>�
%���M��N���#E��	�
��-��������

�
�#�
��� �F� �N��� ��� �������� A��� #E�� ��� �F� #�������� ��� ��
������ ��� *���

�����	���� ��
� �����$� @� A��� #E�� ��� �F� #�������� ��� ��
������ *��� ���������� ��

���������������������5F4-�

����	*��������G�����#�+��(�����������A���������>+������"��	�(���+�����

�������������������������������#��H�@�#E��
�����	�#��	��������������"�
+��(��

����
	� )����� *��� ��"������ ��� *��	�
��� ���� ���� ����� ��
������ 5�4�� ��
��	�� ���

�
�#�
� ��
����� G�K��J�KI�H� ��� �
���?�� ��� �
���(���+�� ����������� ���� ��$�

����	����� �
������#��	�� �� �
�#�	��� @� ����"������ ���	
�� ���� ���	����	��

��
���������
��	�������(�������
�����G�KI�J�KI�H��������	�����
��������
�#�
���



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

�F�

������ ��� ��	����� ������� @� ���� ��������� ��#�� ���� ����
#����� ���� ���	�#��

��#���� �
������#��	�� �������� ��
� ��� 
�	
�"�
��� A��� ����	���� �� ����
��	���

(
��������
���(������	�
��
���
�����G�KIDJ36789��9����	:	�5��545������6�:��9�

��9�3"6	4	�:
59�9	�:�5��59�4:9�6���#�:
�9�����	9��4	�:
5�����#	639'����	:	�	5����

	
�	�#���	��� ���� �-<� @� ���� #�?�
� ��#�
����+�� ��� ��� ��	�(C������ ��� ���

����
#������ ��� ���
	��@�B�	�#����
����� G�KI�J�KIIH� ���*����������� ��#�����

�45#	�	���	0:� ��5"��� �	��6��5� 95"6�
5�5� 856� 85��
	��9� ��� 86�#�:�	0:� ��� ���

�������+�-� ��� ���� ��(����	��� �M� �N��� ��� *��� �
�������� (
������ �"������ ��
��

���(���� 	��� (
����� ��#�� ��� ����

����� ��� ����
��	��� ��#������ ��� �E
#�����

��	�

�	
�"�
����-��

������
���������"������������	
�	�#���	��@�	�#��C���������
�"����+��������

�������+��� ��� ��$� @� ��� ���� ��(���� ������� ��� �
����#�� ��� (
��� #�(��	��� ��

��"���#������-�&�������	�#+�A����������N���MM������B#�
�����������	���A���

"�"%������������$�������#������
�����DD�#�������������
������G���#�@�
%�����

������ ���� \�
���� ���J�*�
����H� @� A��� ��� ��$� ���� ��� ������ ��� �� #�������� ���

#��
	���������#��#���N�� G�-F�#�����������\�
���� ���J�*�
����H-������
����

!��	
���@��
���	�������B#�
�������������	�#������
������MM����������DM-MMM�

G��M-MMM��������������N�H�@�����B#�
�����#��
	���
���������������������$����

I-MMM�G�-DMM��������N�H�5���I4- 

�

<+ ���
�
������� $������������
�� 	�� -�
�� $�����	
	+� 
�=��� ��� �
�

�������
�'
���
��	������+�

�� ��� ��
(�� ��� ��� �C����� ��� ���� KM� ��� �
�(
���"�� ���
���+�� ��� �E
#�����

��	�

�	
�"�
�������	�
+������
#�������#��	������*��	�
�����	�
����������������+�-�

&��� ���"��� @� ��	��	��� �E
#����� �����
#�
��� ��� ����	�"����� �������� ��	��� ���



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

���


����>�
��� ���� �
�#�
��� ����@��� ��%�����-� &��� ������	��� ���� �������+�� �
+�����

�#��>�
������
����	�
��������������������"���������'��������$�
����?���������

�
�������	�

����+��������
��������+������"�
��������
�����������������������������

�%�-�,�
��	
�������������
�#��	���������
�����	�������������	���!��]�
�"�������

��� ���������� 
�(���
�	�"�� ��� ���� ������������ �������	�
���-� �� ��� ��
(�� ��� ���

�C������������KM����������%���������	
����>���������������������#�������+������

����
#����� ��� 	
�����
#+� ��� ���� �������+�� ��	��� ��� ����� 	��#��� �� ����

�������+�� �
+����� ���� 
�A��
�#���	�� ��� ���	
����� @� "���	��� #C������ ��� ��
#��

��
�+����-���	���#��	�� ���#�@�
%�������	������ 
�"�����A��� ���#�@�
%����� ����

������	��� ���� ������ ��*�
������ �� ��� 
C(�#��� ��� 	
����� 	�
����� �������

�����>�
� ���� ��"�
����� @� ��
���
�� 
������	�� ��� 	
�	�#���	�-� !�#��

������������� ���� ����

����� ��� ��	��� �E
#����� *�� �L��	���� ��� �
����� @�

#��	������ ��������� ��� ��� ����������� ��� ���� @� ��� ��� ����������� ��� ���

#�
	������� 
����������� ���� ��� ���� 5K4-� ��	������ 
�����	��� *��� �"����������

A�������������	��������������+����
������$�������(�+�	����
�����	���������"�"�
�

#��*��� �N��-� ���� ��#�����+�� �
������%�	���� ������� ��� ���� ��*�
	��

����
"�������� ��� D�F�F� ������	���� ��	�#+� A��� ��� ��� ��	�������� ���� ������	���

���� �������+����
������$���?��<���� 	�����������L���	�	�"��#��������"�������

��
�L�#���#��	�� �M� �N��-� ��� #��#�� ��	����� ���	��+� A��� ��� #�	��� ��� ����

������	��� ���� ���� ����� ��
�L�#���� ��� �M� �N��� �������
E� ��
� �
������� ���


���������������������$�5�M����4-���*������
�	��	�#��C��A������

�������	���!��]�����
��
��� �FMM��C�����O#�� 	����������#�
	���������#���
��� ���

�������+��(���
���5��4-�

 



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

���

9+ 
�=�������
��
��
��	��.��������������
��������������������������

�������

!�#�� ������������� ��� ��	�� �
�#E	���� 
������+�� ��� ��� #�
	�������


��������������������$�� �������
"�"�������������������	��������������+����
����

��$������
�L�#�������"�>�#E��������������������+��(���
�������(��������-����

��������L��������������
����������A���������
������	�����#�����+������B#�
���

������	���������#�
	�������
��������������������$���L��	��������
�#��	��������

�
���
��+�� ��� #��
	��� ��
� �	
��� ������-� �� *�� ���
�#��	���� ��� #�
	�������

�������
��� �� ����
#����� *��E	���� @� 	�#��C�� ��� 
����������� ���� ����	���

��"�
����(
�"�������<���-����#E������������#��	�����������(�"����������	���

������	��� ��� *�� ���
�#��	���� 	�#��C�� ��� ��#�
�������� 
����������� ����

����
#��������
+��������#����������	���#����	�������*���
	����+���
	�
����@�����

����
#���������
����������	
���	
���5�DJ��4-�

��� ���
�#��	�� ��� ��� �B#�
�� ��� #��
	��� 
������������ ���� ����
#�����

*��E	���� ��� ����� ��� ���"���� ��
���	�?�� ��� ������	��� ���� ���������+�� ��
� ����

�$!�@��$ -����#E�������$�#�����������*��	�
�����	�
����������������+���
+�����

��
� ��� �$!� ���� ���� �
�(
���+�� �����
���� ��� *���	�	��� �
+����� ��	�"�� *��	��

��

����������
#�����*��E	����	�
#�����@�#��
	��5�I���K4-���� 	��� ���#�(��	���

��� ��� ����
#����� *��E	���� ��� ������	��� ���� �������+�� ��
� ��� ��$� A��� ���

��(�������	���������#�
	��������������
������<��)�������	B��@����#���
�#�
��

���������#��
	�������	���������+��5�M4-�

 

>+ �����;������������

��	�� ��#���� (������ ��� ������
��� *�� *��*�� A��� ��� ��� #�#��	�� ��	���� ���

�������+�� ��$� ������ ����

����
� ����
#������� �
+������ A��� ��� ������� ��� ���



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

�I�

�����#��� *����
��� ����� �#���������-� ��� ���� �
�#�
��� �MJ�F� �N��� ��� ���

�����#��� ����������	���A�������

����������!���
�(
���������� ��
#�� 
E�����

*����� ��� #��
	�-� ��� ��
#�� �+(���� ��� ��	�� ��
����� ��� ��"��	�(���+�� ��� ����

����
#�������
�������	�"��#�@�������
�	�(����#�������#��
���+�������	
���

�����	���#E��������
������#�������"��	���������	�
�����������@��������������

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

������	��� ���� �������+����
������$��
���@�� ������������� ���������� ��������#���

5��4�����
�����	����	�
C����
������	��������*���
���������������B�	�#����N��-��

������
����A��� ��������+��
����������� ���(�
�����	�
���	�
����*��	��������

DMZ��������������	��������	�������
������$�G��������
���������(B��������
����@�

#�	�����(%�� �	���>���H�� ��� ��"��	�(���+�� ��%����� @� �����#���+(���� ��� ��	��

�#�
(��	�� �%���� ��� ��"��	�(���+�� ��� 	���"%�� ������� ��
�� ����
� ��
���
�

�"�������������	%����������+#��#���?�
���(����������	����#��
	��	��������	���

������	��-��������N���MMF�������������#�
�������������
#�������������������

������+� ���� �
�#�
���)�%���!�%������ ���
�� ���#���?�� ��� ������!���� ������	���

�����������+����
������$���������A������
����>���
���#��������������(�+�	�����

@�	�
��C�	�������
����	���������	���5��4-������
#��#E��
�����	��������������

�L��
	��� ��� )����� @� ���� ,���� '�������� ���
�� ��� ���� *��� �����
���� ���

����#��	�����������������
��������(�+�	�����	
�	�#���	��@��
�"����+���������

��	�
��������
����������������	��������������+����
������$-�,�
����������
���+���

���*����	���>������(������������	
���?��������	��<��������	�
���5�D4-�

$�@�����%�����	���
���"��	�������	���(%��
������������������	��������������+��

��
������$�A�����������@���������	���+��
��������	
����������
�	�
�����	���>�����

��
��������
��������������
���� 	
�	�#���	��������������	�������������+����
����

��$-���%���������)�%���!�%���������
��	
�	�#���	����	�

�	
�"�
��������������A���



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

�K�

��� ������	�� ���� ���(���	������ ��� '���$� ��� 
���#������ ��� ������� ��� <����

�����������	�#��	�������������������	����"�
��+(��������#����+(����5�����F4-�

$��
E�A���"�
������������	�
����	��
���#������+�����*�
E��L	��������	�#��C����

�	
����	����(%��������!- 

 

>+6+� 5
������� 	�� ����?�� �
�
� ���  ��
������� 	�� �
����?7
� ���
�� ���

�
���������������������������������

� ��*�������
�	�����	�
������
���(�������������������	�
��
�������������+��


��������������	��������������+����
������$��������"��>�����
�>����(
������
���

���"����������
(��"�
���������G;��MMM�������O#�H�����
�����?������
�����	�����

�������	���!��]���������G^�MM����O#&H�����������+����
�����$!�����(�+�	�������

�����	��� �� *���
	����+��� @� ��� �
�������� ��� �
�	����
��� ���� �� ���� ���"���+��

�����#�	��	���������"���
�������
��	�������C
����5��JD�4-����
�����	����	�����

���
������
�"�������������!�@��������	�
������
���(���������#������B#�
�����

������	������ ��� ��*�
	����
����������	
+����#E��A������ 
�����	������
����

�������	��� !��]� @� ��� ���(�+�	���� �
�"��� ��� ���� ��� ���������� 	�#��C�� �� ���

#�@�
� 
���(�� ��� ��!-� ��� 	
�	�#���	�� ���� ������"�
� �� 	�����"�
� 	�#��C��

���
�#��	�
������*��
���(��5D�4-�

������	�� �� ���'���$� �������� ��������� ��� ���
	�� ��������+�� ���� ��� 
�>��

������� ���� ��	���(%�� ����� �L�����"�� ��� ���� ����"������ ��� 
�>�� ��(
�-� �	
���

���	�
������ 
���(�������%��������� ���'���$����#�
(������ ��� 
�>�����������?��


�����	�� ��� �������	��� !��]� @� ���� *��	�
��� ��#����
� ��� ��	���(%�� 
����� 5DD4-�

!���� "�>� ��� #�@�
� ��� ������#���	�� ���
�� ���� ����#�
���#��� (��C	����� A���

��	�
#������������

��������'���$����������	���������������+����
������$�5D�4-�

��	������ #E�� ��	�(���� 
����>����� ��� ������� ��� ��� �����#��� ��(�
%��� A��� ���



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

�M�

�����#������
�(�����
�"%����
��	�
������%����
�	�#��C��������	�
����
���(���

��
�������	���������	�
��
������"���A������ 	
�	���������� ���	�
�����������+��


����������� ���� �	
��� ���	�
��� �����#���+(����� G���������+#������ 
���������

�	�-H�5DF4-�

 

>+<+�5�
�
������
��$?�	������
�����������������������������������
=�
�

6"+�

&��� ���	�
������ 
���(����
���������

�������� �
������ 
������(������� ����

������	��� ���� �������+�� ��
� ��� ��$� ���� ���� #��#��� A��� ��
�� ��� �������+��

(���
��� G����� �"��>����� �����	���� ��!�� �	�-H�� ��
�� ��� ��
#��#E�� �����%�����

��
������������+�������������+����
������$�	�#��C�������������##������
���+��

G�����������#���������
����?������������	���!��]H�@�������������+����
�����$!�

5D�4-�

�������

���������
������
������(�������������	��������������+����
������$�

*����	���>����� ��� ������� �� ��� ���
�#��	�� ��� ���#�
	������� ��	
�J*����	���
��-�

���#E�� ��� 	���
� ��� ��(��������� �
��+�	����� ��� �
������ 
����� �(���� ��� ��	���

������	����#����������?��	���������������E
#�����@��"�	�
�������������#�	��	��

����	
������
�	+L�����5D���DI4-�

&��������������
������
������(�������������	��������������+����
������$�

������� ��
� ���� #��#��� A��� ��� ��� �������+�� (���
��� A��>E�� ���� ���� ��(�
��

"�
����+�� ��� ���� B�	�#��� �N��-� ��� ��� �
�� ��	�
��
� ��� <��)�� ���� �
����������

������� �
��� ��� *���"���#���� ��� ���
�	�L������� ��
� ���	
��	��� @������� �� ��
�

�E
#����� �	���>����� ��
�� 	
�	�
� ���� ������������ ���
	����	��� @� ���� ��	����� ���

L��� �� ������-� ��� ��� #�#��	�� ��	���� ���� ���� #��#��� A��� ��
�� ��� �������+��

(���
��������������+����
������$�G��������
�J
�������@����
�����	�����
��(���H�



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

���

5DK���M4��L��	�������	
����������A�������#E����
	�����
����������������+������

�������+�� ��
� ��� ��$� G	�L������� ��
� �E
#����� G��	�

�	
�"�
����� ��

��	���+	����O��	�"�
����� �	���>����� ��
�� ��� 	
�	�#���	�� ��� ��#������������

������������ ���������H�� ������� @� ����
#������� *��E	����H� 5��4-� ��	������#E��


�����	���*�����(�
���������(�
����#��	����������������������#��
���(����	%���

	
�#�+	����� 
������������ ���� ��� ��$� ��%� ��#�� ��� 
����#�������� G��	�� B�	�#��

?��	����������
������#��	������ 	
�	�#���	��������	�	������������������	�������

�������+����
������$H�5�����D4-�

 

�
=�
� 6+� 
��
�� 	�� 5�
�
��� ���
�� $?�	�� ��� �
�������� ���� ����������
�����������  
6+ ���,���
��
 !��������(��	�"���� ���

�����E������@�"+#�	��������
��	�	���� �%��
�#��*���	�

�������
�

��������������*��E	������	�-�
 !��������
������������������������
������
 !��	
����+�����"���#�����
�����	��������������������
�

���������������	�-�

�
<+ �
���8���
���
���=���,����������
��
 '��
�����<�����
��(�����
 '��
�	�L���������
��E
#����������	
��	���
 '��
�	�L���������
���'��
 '��
�	�����	�
�	��������#�����C
(����
 �����#��������
 �����	
���+����	�
�	��������
��
�������������������G	���
���������*��(����"�
��H�
 �����	
���+��	�#�
���
�����G�����#����#����#����	�-H�
 !
��	���
�����
��E
#�����

�
9+ �
����
���
 ���
���(����	%���	
�#�+	�����
 $���
	����+���
	�
����#���(���
 ,
�������(��#�
���
����(�����

�
>+ ����,���
��
 !�#�
���+������	
��	���
���
�����
�	�#�
���
�	
���
�	������� 

 !�#�
���+������	
��	���
���
�����
��������	%���G�����#����	�-H  
<��������������,
�(��<�
��	�����	����5��4

 

 

 



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

���

 

>+9+� ��@���	
	� ���
�� ���� 5!��
���� ��� �
�������� ���� ���������� ���� ���

����

�-D-�-J��E
#�����'����	�

�	
�"�
�������

����
��	��� �E
#����� �	���>����� ��� ������	��� ���� �������+�� ��
� ��� ��$�

	������ ��	������� 	�L������� 
����� @� ������ ��
� ��#����	
����� ���� �
������+���

�#��	�
������  � G�
������ ����	��� 
������� *��	�� ��� ��� IMZ� ��� ���� ������	����

*���Q����#��������
����	�
�������������	�����
�
���������"���������������"���
���

�C
����� ��� �
��	������� �	�-H�� ������"�
� G�
������ ���
�	�L������� �����J

���������	�� A��� ��� ������ �
�"���
� ���� *��
�	���+�� @� ��� ��#����	
���+�� ���

�
��������H�������
��	�G���	�L�������
���������������	����"�
����
�������������	��

�E
#����@�������
�����
���#�����	��*��
�	���+����	���@���
��	�����������+������

#��#�H�����	�#������������#�����@�������"�
������������	������	
���	
���5��4- 

�-D-�-J��E
#�������	�

�	
�"�
�������

�������	������<��)�����
�����
�N+�������
�������������������������
�"���
�

������
���+�����'���$�@�
�	�
��
�����
�(
���+������!���@���
��	
����
	��������

��
� ���� ������ ����� ��������� ��� ���
�	���L����-� ���A��� ��� ��� ������� ����

�L��	�	��� ��� "�
����
�� �
��������� ��� ��� ���
�	�L������� ��������� �� <����� ����

�E
#�������������������(�
�����
� ����
���������������*��	�����	�
�����������

���������� ��� �
������ 
����� �(���� A��� ���

��� ��� ���� ������	��� ���� �������+��

��
������$�5��4���%���#���������������	�#��C��
���"��	�������!�5D�4-�

�L��	��� ����
��	��� ��
#��� ��� 	�L������� 
����� ��
� ����� ���������

�
����	�
��� ��#�� �
������ 
����� �(����� ���
����� 	�����
� �(����� ��������+��

	�����
�����
�	�����	�
�	���������	������
������	
��	�
��������	
��%	�����������������!-�

&������	�
���������������#�@�
����
�	�L���������
�<���������������"��>�����



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

�D�


�>����(
������
���	%���
�"�������*��
�	���+��@��������+�����"���#���������	���

#����	���� ���������+�� ��
� �$!� �� �$ �� ��

����� *��E	����� 	
�	�#���	��

�����#�	��	�� ���� �	
��� ���
�	+L����� �� ���� ��	�"�� ��� �
�(��-� &�� #�@�
%�� ���

��	������	�
������������
�������������#���
���������	����������
#�����
�����

�������������+��(���
��-��

������
������	��
���(��������
�	�L���������������
#���+�������������������

��	�
�	�
�� #C����� ��
#�	�� ���
#�
� ��� ��
#�� ���	��	�� ���"�����	�� A��� ��#��

��
#��(���
����������������E
#�������(�
�����
�����
�N+�-���*�����#��������

���������������A��� 
���������� 	�L������� 
����� ����#��*������ �������� �������

*���	�������
�����#��*��������������������������	������
�����
�����+���������

��(�
�-�&���L�����+������	�����
#���+����
%���������"�
�@�	�����"�
���#��������

�����
���� ��� 	�L������� 
���������� ���������@� ������(�������
	�����
�������A���

���"�����������
-� 

 ��*�����
���������<
����
��	������"�
�����E��(������'����+	�����G�<��'	H��

�����	��(
��������E
#�������� �����@��������"�
�@�<������
������
�#�
�����

�����������?+�����	���>�
�*�����N�����#��	�
�������
�������$��
�����#��	����
�

��� ���
�	�L������-� �#���� �E
#����� ��	E�� �#��
�?����� ���� ��� ������"�
��

���	������ ��� 	
�	�#���	�� ��� ���� ������������ ���
	����	��� @� #��*�� #E��

���
�	+L����A���������	�
��
��-�

<��� ��� ��� �����+� �� ��	��� 	����� ��� �
������ 
����� ��� ���� ����@��� ��%������

������������
������#��	����
���
���	����������������	���#�@��������������������

��	�
��
���
�"��������������+��
�����������������#�	��	������	
������
�	+L������

@���
�	��	����(�����?������������������	����������
E�	������%����-�,��	�
��
#��	��

����
��	��� ��	������ ��� ��*�
	��� ���
��� �"����������� A��� ��� ���� ��� <��� ���

�������������	�
��
�������������+��
���������������?�������������G��	
�����M-F�@�



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

���

����Z���(B��������
���H-�,��	�
��
#��	��*����������
�����������������������@�

��A��N�����
����������������������	���A�������

����
����%��
�#�������������

�����C�����������
�	
�	�#���	������<�����������A���*��	��������*�������#E�����

FM� ������ ��� ��������+�� 	�����
� ��� 
�����+�� ���� ��� �E
#���� *��� �����

��#��������� ��� ��� ��	�
�	�
�-� ,�
� 	��	�� ��� ����+�� 	�����
� ��� ��� ����	��

��
��	�
%�	���� @� �������
� ���� 	
�	�#���	�� ���� <��� ��
�� ��� (���
��� �����

�
�����	�-� &��� ��	������ ���	�#���	��+(����� ������� #��	
�
� ��� ��N�� 	�����
�

#E����#�������	�����G��#���������
�����	�����
��(���H�����������������	��	��

�������#�������������(��#C
�����@�������������������#�����"������
��-���*��

��(�
����A����������	�
������
���(����
���������

���������������(����	������!�

��?��� �����+�� 
����� ������ ��	�
����� 	
�	�#���	�� �����#�	��	�� ���� �	
���

���
�	+L������ ���� �
����(���� ��� <���� ����� �"��>���� @� #�@�
� (
���� ���

��#������
���+�� G���� �� ���
�� ��?�� ��� �������	��� � !��]H-� ���#E��� ���

	
�	�#���	�� �����#�	��	�� ���� 
�	���"�
� ��#�� ��	�������
� G��������#��	�� ���

������"�
�@��	�>���"�
H���
���������
�
����#�@�
�
���(��������
�	�L���������
�

<��-� ��(����� ��	�
��� *��� ��(�
���� A��� ��� 
�	���"�
� ���
%�� ��	�
��
�
� ��� ���

�L�
���+��	�����
�����<������������(�
���������#�����+����	
�������
�����#��#��

@� �����(����	�� 	�L������-� ���#E��� ��� *�� ��(�
���� 	�#��C�� A��� ������"�
� @�

�	�>���"�
����
%���?�(�
���������������������������������A����#�����E
#�����

���
�#��	�������������	
������������#E	��������<���5�F����4-�����
������
�����

�����������
�<���������#�?�
�
����������	����
����	
�	�#���	�����
#���>E������

��� �����+�� 
����� ��#����� �� #����� �����C��� ��
�� ��� ��(����� ������ ������

�"��������
�����!������
�A��
�#���	�������E������5������4- 

 ��*�����
���������<
����
��	������"�
�����E��(������'����+������G�<��'H�



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

�F�

&�����
�	�L���������
��<��'����
�
��@��������
����	�
����#������
������


������(���������� ���	�L	������������������ �E�	������
� 	�L�������#�	�����
����

����������
���<���-<�������5�I4-  

 ��*�����
���������,
�	�����G�,H��

������"�
� ��� ��� �,� A��� ���� #�@�
� �
��������� ��� *�� ��������� �� ����	���

��"�
����
�������������@��������
���	��������
��	���
�������
�����������
�@��
������


����� �(���-� &�� ���
���	������ ��� ��� �
�������� ����	�� ��"�
��� �L��	������ #�@�
�


���(�� ��� �A������� ������	��� ���� ��!� ��?��� �������	����� ��
� "�
��� ��� ���

*���	�	���� �A������� A��� 
������� ������ ��	��� ��� ������"�
� �� 	
�	�#���	��

�����#�	��	�� ���� 	
�#�	
��	�#J�����#�	�L�>��-� ���� �������	�� *��
�	���+��

�������
�"���
������
#���+�������	������@����#�@�
%�����������������
�	�L�������

��
�������"�
����
�����"������������	�

����+������	
�	�#���	������A�����(�����

������ ��� 	�L������� �

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

��%��������

��������������������	�� �E
#��������L��������������L��	�
��	
����,�

#�����	+L�����5�KJF�4-��

��*�������
�	��������������
�	�L����������
�����+�����	
����,�G
�	���"�
��

��A����"�
�� �������"�
� @� �	�>���"�
H� ��
�� ��� 	
�	�� ��� ������ ��������� @� A��� ���

����������������*����	���������������(�
�������������������5��4-�

 �	
�����	�

�	
�"�
�����  

&�� 	�L������� 
�������
� �<�'�'�������(���
���#�@� 
�
�-���*�������
�	��

���������������@�������#�
����������
�����+�����������������������#��	
�����

��
����A���������������
#�
�A��������<�'�'�	����������������
���������(�
�����


����-���� ��*�����
���� ��� ����+������"�
	���� 	�#�����*����������������*��	�� ���

���*�� �� ����	��� ��"�
���� (
�"��� �� ��"��� 
����-� <�#����� *�@� �"��������� ���



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

���

���
�	�L������� ��������� ��
� 
��	�(
�"�
� G��*�����
� ��� ��� ��	�(
���H� ��� ��
�

#�
�"�
���G��*�����
����!!�FH�5��4-�

�

>+>+� ����
�����
� 	�� �������	
	� ���
�� �����
� ��� �
�������� ����

�������������������� 

� ���*����>(�������!����
���	�"�#��	����#B��@���%����#��	��
���"��	�����

������	��������������+����
������$���
���L��	�������������	��������#���+(�����

���
�����	�����
�	�����������
������<��)�-�&���
�"�������������!�������*��	�
���

��	�
��� ��� ��� �������+�� ��
� ��� ��$� ��� ���%���� ��� ��	�
#���
� @� �������� ��� ����

�
�	�
���� �	���>����� ��
�� ������
��-� &��� ��	��� ��� �
�"�������� ���� 	�#��C��

���	��	�����������+��������
�(�+��(��(
E���������
����������G��%������
�������

��	�������������\�
������	�-H���%���#���������
������������	��������%�����������

��
�������
+������-�<�#��C��"�
%�����������+�������
�	�
����	���>������
��������
�

��� ����	���+�� 
������ @�� ����#�����	�� ��� ��	�#���+�� ���� ���	
���� (��#�
���
�� ���

���"���+������������
����C
���������
��	����������
� ����
������������
�	����
��-�

,�
� �	
�� ������ ���� ������� ��� ��!� ��� ��	�� �������+�� ������� ��
� ���%������ ���

��	�
#���
� ����� ��
� ��
E#�	
��� ��%������ @� ������ ��
� ������
��� ��� �
E�	���� ���

������������
�����5F�4-�

&��� ��
���� ���
+������� ��
����� ���� "���+�� ��
	�����
� ���
�� ��� ����	���+��


����� ��� ���� ������	��� ���� �������+�� ��
� ��� ��$�� �����	
����� ��	��� #�@�

"�
������� ��(B�� ���� ��
���� A��� "��� ������ ��� �Z� *��	�� ��� IMZ� ��� ������

��#��	
����� ���	�#�J��	��+(���#��	�-� &�� #�@�
%�� ��� ��	��� ��
���� �����@���

������	��� A��� ��������
��� ��	��� ��� ��� ��	
������+�� ���� <��)�� @� ��� #��*���

����������������	������#�@������%���������
�����'���$�5FDJ��4-������L�����+��

��������	�����
����>���������>��A��������@+�����(
���#�@�
%�����������	������



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

���


�>������E�����A���*��%�������

������������@��"������+����������
����������

����DZ�������������-���	������������������������	�������������A���������
	��

����
#���+�����
�� �����	����+����%������
�"�������������#���	��������	
�����A���

*��	�����D�Z�����������
����	�
�����(B����(����������	���+�� 
�������	������

�������
�� @�� ���
�� �
�	����
���� ��	�
�������� ��� ��� ����#��	�� ��� �
���� ��

��������������
�����5�F4-��������N���������"+�������������	��������
+������������

������	��������������+����
������$������������������$����	������"�
��	�
�����	
��

�KI��@��KK��G���(�������������*��%��
��������<��)�H������	
�����A���*��	��

���KD-�Z����������	��%�����	�
��������
���������������	���������������	���#�@�

*�	�
�(C������ ��
�� �����	
����� ��� �
���#����� ��� ��	�
�������� 	�����
��� ��

��	�
�	���������
��	����(��#�
���
��-����#��	��*���������������'���$�5��4-�

������������	�����"��	�� ��%��������� ��
#��(������@���
� ������	������ ����

����
��	��� ��
���� ��� ������	��� 	��	�� ��� ��� �
�� �
�J<��)�� ��#�� ��� ��� �
��

<��)��� ��� *�� ��(�
���� ���� �
�"�������� ��� ��!����� FZ�����FZ� G��� ��(�����

��*�
	������*��	�����DMZH�5��4�@������
�"�����������#��
�����#���
���������

#���������MZ������(�������*�
	������������	���5��J�M4-  

���� ��� ���� ��	������ #E�� �#������ A��� *��� "���
���� ��� �
�"�������� @�

���	�
������
���(�������	�
���+�������������+��
��������������	��������������+��

��
� ��� ��$� �����@+� ��� 	�	��� ��� ������ ������	��� ��� ��� ��*�
	�� ��
����� G���

#�@�
%�� ��� 
�>�� ������� @� ��?�� <��)�H-� �� �����	
+� ���� ��?�� �
�"��������

GD-FZH� ��� ��!� G��������� ��#�� ���#�����+�� ���� ���	
���� (��#�
���
H� ��
��

�
������#��	�� *����
�� ����� ����
��
� ��� ��� *����
��� ��������� 	�#��C�� ����

������	��� ���� �
�	����
��� �������� 5D�4-� ,�
� ��� ���	
�
���� ��� ��	�����

��
	��#�
������A��������@+������DM�������	��������������+����
������$�����
"+�

������	���
�"�������������!����*��	������F-FZ�5�K4-�



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

�I�

��� ����	
�� ������#���	�� ��� ��� *��� 
����>���� ��	������ A��� *�@���

�"�����������
�"�������������!���������������E���������������	��������������+��

��
������$-�

�

>+A+�
��
��	��$����
��������
������
���������������������������������

��
=�
�<"+  

>+A+6+�'�����
�7
�����
����
	
�������
����������������������

 ����
��	��� 	����� ��� ��	���(%�� 
����� ��	E�� ��
��	�� �� ����
��	�#��	��

6����	5:���9� �5:� ��� 	:����	0:� 856� ��� )0�7� ��� ���:9	��� ��)0�'� ��9�

#��
���(����	%��� 	
�#�+	����� @� ���� )'�� ��
� �##�����#���?��-� <�#��C��

�L��	��� �	
��� *����>(��� *��	��+(����� A��� ������� �
����	�
� ���� ������	��� ����

�������+����
������$���#���������)'��#�#�
������
����	�������������������+��

��
������$!����$ �����
�����%����������)'��#�#�
����
�����
�	�"����������������

���������+����
�����$!�@�������
��(��������#���#�L	�- 

�-F-�-�-�)��#�
��������
�������������	����������������$���'��
���	%�����������

������������+����
������$�G'���$H��

&�� '���$� ��� ���� (��#�
��������
����� ������ @� ��(#��	�
��� A��� ����

����
�	�� ��
� �
�#�
�� "�>� ��� �KI�� 5��4�� 	
��� �N��� �����C�� ��� ����
���
��� ���

�
�#�
� ����� ��� ���-� ��� 	C
#���� (��#�
��������
����� ��������	�� ��� #E��

����
#�	�"�� @� �
������� ��
�� ��� 	
�	�
��� ��� ���� ����
#����� 
����� ���� �����

��
��	�
%�	����� ��%������ @� �"���	�"��� #�@� �����%������ ���������� ��� ��$�� ��� *��

(���
���>������� 	C
#����'���$-����������������������#E����#B�������!����

������	��� ���� �������+�� ��
� ��� ��$� @� ��� ��� 	�
��
�� ������ G�����C�� ��� ���

*���
	����+�� @� ��� �����	��H� ��� ��!�� ��� ����"������ ��
�J�#�
������� ?+"�����

G��	
�� ��� @� �M� �N��H� 5��4-� &�� �
��������+�� ��
� ��� 
�>�� ��(
�� ��� 	��� A��� ���



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

�K�


�����+�� ��(
����������� ��� ��� ����-� &�� ����+�� (��#�
���
� ��� ���#��N�� ���

����	��������	�����
����������	
�������	�
�	���������*����>(���A������	��(���������

'���$�������(��#�
��������
�����������@���(#��	�
�����������������E	���-������

��
��
������
�	����
������
��(�����
+	����@��
������
���������
E������
�(
���+��

����!�-����
�"��������"�
%�����������D-FZ������	��������%�������������Z����

��	���������
+�������5��4-���������

�
�����������"��>������������������+����
�

�����$��������������
�������������	�
������
���(�����
�����	����?������������	���

!��]� @� ���� ���"���� ��
(�� "�
��-� ��� ���(�+�	���� ��� �����
#���+�� 
�A���
�� ���

�
E�	������������������� 
����-� &����	�(C��������� ���'���$�*���������	�������

	��	�������������#�����#����������#�������#�������	�����������#���+(�����@�

��%������ ��� *�#����-� ��� ��
���
� ��� �������+�� "�
��� ��� ���� �C������ ���	��������


������� 	����� ��� ������ �#��
	��	�� ��� ��� ��	�(C������ 5�DJ��4-� &��� ���	�
���

���������	�������*�C�����	�#��C��?��(������
����#��
	��	�-���%�����������

�
�

����� �L�����"�#��	�� ��� ������	��� ��
������� �� ���� ����������	���� @� ��
� �	
��

����������������	���������!���������
�����'���$��������	���
�*��	�
�����#����
�

�����!��� ���A�����(��
�������
����������+��(��C	����������*��	
��	�
���
�����

5DD���F����4-����	
�	�#���	��	��������#����
��+�	������������
E������"�����+��

*����� ��!�� ��� ������ #����-� ��� 	
�	�#���	�� ���� #�@�
� ��������� G*���C������

�������� 
���
	���� 
�#�������� ��%������ @� *��	��+(����� ��� ��� ����
#����� 
����H�

5��4��������
�����<��)�����
�� ��������	��� ��"�
����������<��)��������'���$�

�
�����������#��	�������
�������������@���A��N�����	�����������*�
	��������

A��� �L��	�� ���(B�� ��	����� �
�����	�"�� 
����#�>���� @� ���	
�����-� <�#�����

�L��	��*��	�� ��� ���*�����(�����"�������� ����	%�����A�����
#�	�� 
���#����
����

���� ��� ��*�����
��� ���� ��>�#�� ���"�
��
� ��� ��� ��(��	������� �� ��� ��
	��������

��
�����	
�	�#���	��5����F����F4- 



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

DM�

�-F-�-�-�)��#�
������
�	�����
����+��	������##�����#���?���

&���)'��#����������
��##�����#���?���	�#��C��*��������
������������

��#�������������!����������	��������������+����
������$�����������
�"��������

��	�#���� A��� ������� ��	
�� ��� �FZ� @� ��� IMZ� ��(B�� ���� ��
���-� �L��	���

����
��	���	��������)'��#����������
��##�����#���?���G)'�����	J������������

���
�	���#�#�
����������
�	�����
� �(���)'��#�#�
���J�
�����
�	�"����	�-H� ����

#������	�������� ��%������ A��� ���� ������� �
���	�
� *����� ���� �	����(%�� �� �	
���

��
�� A��� ��� ��� #�@�
%�� ��� ���������� ��� ���(�+�	���� ������	�"�� 
�A��
�
E� ���

�
E�	���� ��� �������� 
����-� &��� ��	��� ������������ ���
�� ��	��� �����������

(��#�
���
��� ���	��	��� �� ��� '���$� �
������� ��� ��
	��� ��
���� ��� ������	����

������ ��%������ @� ��	������ ��� ��	������-� ��� #��*��� ����������� ��� ����+�� 
�����

�����������	�
���
��	�#��	��
��������������� ��� �������+����
������$�@�������

��
� ������������� ��� �	
�� ���������+�� G*���	�	���  � @� !� �� �%�����H� �� ����� ���

*����>(�������������
�����+����
��	�����������$�5F�4-��

���	
���������)'����
��##�����#���?���� ������
�	�����
��(����
������
�

��#B���������"�����������������+����
������$�@����A����������������������	��

�������+�� ��� ������������� ��� ��	����� ��	+������ ��� ������	��� ���� ����

�"������+� A��� ����-�Z����������	��� �
����	����� ���+��	��#����(���� ��� �(��

5�I4-�&�������"�����������	�������
������$�����

����
�����	����
�����(�����	
��

��	�
#���������	%(�����������$�@�C�	�����
%����
� ����������	�(C����������	��

���
���	%�-������
���
����
���	�"�#��	����#B�����������	��������������+����
�

�����$�����
�(�����
��������������������#B�����������	�������
�(�����
������

5�K4-�

&�����
����������������������	��������������+����
������$�@�����
#�����


����� �����
#���� ��
� �������� �� ��	������ *��� �"���������� A��� ���� ����"������



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

D��

��
��������������������������
�������������	%����#��	������
��	���	��������

)'�-�,�
��	
�� ������ ����������	�����
��������� ��������������	��� ������� 	���
�

'���$�5�M��IMJI�4-������
������A���������������	�����"��	�������#���+(���������

)'��#����������
���#�����#���?�����
%���������	
���
	������	
������������+��

���
�>��������������
��
����	������
����'���$����	
���������������+�����
�>��

��(
�-��������N���L��	�������������
#���+������	��
�����	����������L�����+��

��������A��N����	�����A��������@+������������	��������������+����
������$�@�

)'��� ������� ��� ������ #E�� �
�����	�� ���� )'�� ��
� ��#�����#���?���� ���

����
�	�� ��� #�#�
����
�����
�	�"�� ��������� ���� ��� ���������+�� ��
� ��� �$!� @�

�������#�@�������
�����	�����'���$�5ID4- 

�-F-�-D-����
���(����	%���	
�#�+	�����

&�� ��������+�� ��	
�� ���� #��
���(����	%��� 	
�#�+	����� G�%��
�#��

*�#��%	���J�
C#����@��B
��
��	
�#�+	���� 	
�#����	��C����H�@� ��� �������+����
�

�����$���	E��������	��������������	�
������������#E�����������	���
���������-�

��*����(�
����A��������
�	�%����"�
��������
%���	���
������������������	�(�����

��� ��	��� ����
#������-� ������#������	�
��� ��� ����"������ ?+"������ ���� ����

�
��������+����
�����*�#�
���@�����������
��
��+�	���������#��
���+����������

��
#��������E	����-�������#�@�
%���������������
������������������������
�����

�

�"�
������@����#�
	����������#�@����"����5I���IF4-�

>+A+<+�'�����
�7
��'�����
����
	
�������
����������������������

� �L��	��� ����
#������� ���	C#����� ��#�� ��� �����	��� #����	��� �� ���

*���
	����+�� �
	�
����� A��� �
���������� ��� ����

����� ��� ��!� �� ��� �������+��

(���
��� @���
� 	��	�� 	�#��C���� ����������	��� ���� �������+����
������$-���� ����

B�	�#��� �M� �N��� ��� *�� �
�������� ��� ��#��	�� ��� ��� �������+�� (���
��� ��� ���

�
��������� ��� ����
#����� 
����� 	�
#����� �������
��� �� ���
���	%�� ����C	���� ��



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

D��

���
���(�������
�����*���
	����"������(�������
��
����	�
����#���������MZ����

	����������������������
#�����
�����	�
#����-���	��#��#���
�(
���+�����������

*���
� �L	�������� �� ��� �������+�� ��� ������	��� ���� �������+�� ��
� ��� ��$-� ��

	���#��� ��� ����	�� ��� ���"���� �
��������� ��� ������	��� ��� 
�>�� ��(
�� ����

�������+�� ��
� ��� ��$�� ��� ������ A��� 
��
����	��� ��� �����	��� @� ��� *���
	����+��

�
	�
��������B��#�@�
�A����������������+��(���
������������#�@�
��
�"��������

A�����	
������������	������
�>����(
��	��������������	���#����	���G�
�"��������

�-I� "����� #E�� ��	�� A��� ��� �������+�� ������H� @� ��� *���
	����+�� �
	�
���� G���

��	�#��A������DMZ����������
���������
�>����(
������*���
	�����H�5I�4-�

�
=�
�<+�
��
��	���������	
	����
�������
�����
������������
��������������������+  

 
-���������������������
��
����$����
	
�
��������'�����
�7
�

����
	
�
�������'$���"�
�
�������	
	���-�������
�������� ��������������������K���
)��#�
������
�	����
�����
�	�"���������+��	����������	��������G'��
���	%������
�����H�
)��#�
������
�	���#����(�����(���
)��#�
������
�	���
��������������������������������

J �$!��)��#�
������
�	���#�#�
����
�����
�	�"��@��
��(��������#���
J �$ �@��%�������)��#�
��������
�������(#��	�
���@������������������	��@��	
���

)��#�
������
�	������
���
�����#���	��	�����
)��#�
������
�	���#�#�
������
)��#�
������
�	����(��������	J������������
�
.����
�?���
�7
������=����
�����
����
	
�������������
%��
�#��$�#��%	���J�
C#����
,B
��
��<
�#�+	����	
�#����	��C�����
 
'�����
�7
���L=���,����������
����
�"�����+��*����������!�����	
�����
#�������
������
������(����G���
�����	�����
��(�����
���
�	�����	�
�	�������(������	�-H�
'��
�	�L�������
�
�������	
	�������M���
��	���
���=�
�����-����
��
'��
���	%������C	����
'��
���(�������
������
�	
�� 

 

 



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

DD�

>+B+�����	��
�������������
����	�� �����
�����������������������������

�����
�
�����������	���
� �!������

�-�-�-����������������E������G$�#���E������@���E������,�
�	�����H�

���������������������#�������#����
��+�	�����������������	��������������+��

��
� ��� ��$� ��� ��!��� ?��	�� �� ��� �
��������+�� ��
� �"��	������ ���	�(���� ���

��
����������	�
�����
��	������������������$��������(�
�+�A�������,����%����
�

���� ������ ����+�� ��� 	
�	�#���	�� ��
�� ��	��� ������	��-� <�+
���#��	�� �L��	��

#������L������+��������
����������	�
��������$��������,�
�����	�������$������

�%A����� ��
�	������ ��� #��*�� #����� �����	�"�� A��� ��� ���(
��� *�@� #���
�

#���������+�� ��� �(�?��� @� ��� 	���� ��� ���	��	�� ��	
�� ��� ������	�� @� ��
������

����	�
������	�#��C������
��	�-�����
(�#��	��������	
��������������,������	���

8��	�:
�9� =�:� �98��	��� �5:� �>�9
	:�� 9/:�654�9� �6�� 23�� ��� 4�/56� 8(6�	���

�
�	����������	�� 	C���������%���#���
�
� 	���"%��#E�������	������	
�����������

����������	���5I�4-�

�	
���
��������+����
������������,����������	��������������+����
������$�

*�� ����� ��� ������������ ��� ���� #�@�
� ����������� ��� ��
�	���	���� ������� ����


����	����� ��� ���� ��	������ 
����>����� *��	�� ��� ���*�� ��(�� ���	
�"�
	����-� &��

#�@�
%�� ��� ��	��� ��	������ ��� 
����>�
��� ��� ��� �
�� �
�J<��)�� ��
� ��� A��� ����


����	���������A��>E��������L	
�����������������	����+����	�����������������	���

�����������+����
������$�����,-�,�
���������*�@���	������A���*��������	
����

����#�@�
�����������������
�	���	������������	��������������+����
������$�@�����

#�@�
�����������������������������
��
��������
���(C
#�����(
�#�����	�"���

@�*��(���5IIJK�4-��	
�����	������*�����(�
����A���������
�	���	�����
�*��(����

	���
�������� �� �	
��� #��
��
(����#��� #E�� ���������� A��>E�� ����� #E��

�
�����	������ ����������	��� ���� �������+����
������$�����,� 5K�JKF4-� ,�
��	
��



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

D��

������ �L��	��� �	
��� ��	������ A��� ��� *��� �����	
���� ����
������� ��� ��� ���

����������������
�	���	�������������#��
��
(����#���
������������5K���K�4-��

'��A�����	�#��������
����� ���#��������������E��������������
�������	�
�

A��� ������ ������
� ��� ��� ����
"������� ��� ��	��� ������	��� @� �L��	��� ������

��	������ �� ��	�� 
�����	�-� ��� ��� �
�� �
�J<��)�� ��� ��	����� ���� ��� �B#�
��


�����������������	�����������	
+�����
��������������
"�"���������
�����+������

���#��������������E������5K�4-������
#��#E��
�����	����������>�
����������MMM�

������	��� ��� ��� ���� A��� ������
��� ��E������ ��	
���KKF� @��KKK�� ���� A��� ���

�����	
�
��� ����
������� ��� ��� ����
"�"������ ��(B�� ��� #��������� ��� ��E������

�	���>���� 5KI4-� ��� 	����� #����� ��	��� ��	������ 	������ ��� ��#�	���+�� ��� ���

�������
� ��� ��	��� 
���
��	��� ��� ��	���� "�
��+(���� �� ��#����+(���� @�

��#�
�������������������������������(
��������������	������
����A���*��	��A���

��� ��� ������(�� ��� ��	��� �
������	��� ��� ��	������ ���	
������� ����


���#����������� ��
�� ����������
� ��� #��������� ��� ��E������ ������ ��
� ����

#��#���A�����
���	
���������	��������!��5KK4-��

���(���
������������+���������#���������������������
�������	�������"����

@������
���
�����������������	�����������
	����#����
�@���������@���
����#�#��	��

����L��	����
(�#��	�����
��*���
�
���#��������������E����������#��	�����

�����
�����	�"�������
�������$�5I�4-�

�-�-�-�<���������������������
�

��(�������	������*���
���
	�������#�@�
��B#�
�������#����������������

������������"������
����������������	��������������+����
������$�5�MM4���
�����

(���
��������������������
����	��������	
����	�
����@����#��*����������������

���	
������-��



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

DF�

!�
�����������
"�
���A��������
#�������������������?�
	���"������
����
��

����
��
��������������	��������������+����
������$��
�����	����������$���(�	�"���

G��Z�@��FZ��
�����	�"�#��	�H�@�A������	��������������������
������
��
�GDMZ�

@� �Z�� 
�����	�"�#��	�H-� !������ ��� 	
�	���� ��� �%�	����� �
	�
��"�������

��	+��(��������������	
�
�������
���������������
���	�?�������
#�������������

��� 	����� ��� �������+�-� ,�
� ��	�� #�	�"�� ���� ��	�
��� 
���#����
��� ��� ���� ���

�%�	����������(�
������?�
	���"������
����������������+�������������+����
������$�

5�M�4-� 
��Q��	�����	�#��C������
"�
�������#�@�
�	��������������+��������?�
	��

"������
����������	��������������+����
������$�����	�#E	����@����������	�������

����� ��� ��#��
���+�� ���� ������	��� ���	
��� GD�Z�� �FZ� @� �FZ��


�����	�"�#��	�H� 5�M�4-� ��	��� ��	������ 	������ ��� ��#�	���+�� ��� A��� ��� ��	��

��
���	�?�� ��� ������	��� �
��� �����#���
��� ��� �
�(��� ��
� "%�� ��
��	�
����

������� ��	�� 	�#��C�� ��� ���	�
� ��� 
���(�� ��
�� �������+�� ��� ���� ��������

"������
��-� ���	���� �� ��� �����	
�
��� ��� �KZ� ��� ������������ ���� �������

"������
� ��� ������	��� ���� �������+�� ��
� ��� ��$� ���� *��	�
���� ��� �����#�� ���

�
�(��� ��
� "%�� ��
��	�
���� ��� ��#��
���+�� ���� ��� MZ���� �A������� ������	���

����*��	�
��������
�(������+��5�MD4-�,�
���	��#�	�"�������	E����
���������������+��

856����)0������
��83����9�6�3:� ���
56���� 6	�9�5���� 	:�����+������������
����

���	�
�����������+������L��	�
������	����
���	�?�����������	��������#���
������

�
�(�����
�"%����
��	�
������������������	�����	�����-������	�����#E��
�����	��

G���� ��� ��
���	�?�� #�@� ��?�� ��� ������	��� �����#���
��� ��� �
�(��� ��
� "%��

��
��	�
��H� �����	
+� ���� #�@�
� 	���� ��� 	
�#������ @� ��� �������+�� ��� ����

��?�
	���"������
����������������+�������������+����
������$������#��
���+������

����������+����$���(�	�"�-�,�
�������	
�
���������������	
�
�������
�������������

��������������	
�#���������������+����������%�	������
	�
��J"�������5�M�4-  



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

D��

&����������+�������	�����	���������A�������"��	�?�����%������A�����
�����

���� �%�	����� 
�����	�� �� ���� ��?�
	��� ��
����� ��
� #E�� �
����������� ��� ����

������	��������������+����
������$������E�����������#��
���+����������������+��

(���
��������E�����-��

�	
��� ��	������ *��� �"������� ��� ����������� ������	�
��#���� 
������������

���� ��	C	�
��� 	�����>����� ���������	
�
� ����
������� ��	
�� ������	��� ���� @� ����

�������+����
������$-�&��A����%����*������
"���������	�����	���������A�������

������	��� ���� �������+�� ��
� ��� ��$� ������� �
����	�
� ������������ ����

�����#���	��� #��
�����+(����� ���	��	��� G#�@�
� �
���
��+�� ��� ������������

����#��
�����������
�(C
#�����(
�#���(�	�"�����*��(��������#��
���+������

���� ������	��� ���� �������+�� ��
� ��� ��$H� @� #E�� ��"�
���� A��� ������� 
�A��
�
�

��(
����*����	���
���5�MFJ�M�4-�

�

>+C+�����
�����
�	�� �
� ��������������������� ��� �����������	�� �!������

��
=�
�9" 

�-�-�-��	����+�������#���+(���������	������������

&�����	�#�����������
�������������@��
�"���������������������+����
������$�

��� ����� �
������� ��� �������� ��� ��	��� ���� ��%� ��#�� ��� ��	������ ��� ����

!�!-� &��� !�!� 
����>��� ������	��� ���	�#E	����� ���
�� ����
#�������


���������������������E�������������K����*���C������
����>������������	������

�����
#���������������������	�������
������	������
��
����KMZ-�������
���������

��%���� ��#�� ����N��� ��� ����� ��� ��� 
����>�� ��	�
#�����+�� ���	�#E	���� ���

�
��������
������������+����
������$���	���������������	���A���
����>�����E�������

��
����A��������������A���������	���
��������������������@��
�"���������������(��

����
��
���������
���
	�������
�����!�!�@��������5�M����MI4-��



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

D��

&�� �
���
��+�� ��� ������	��� ���� �������+�� ��
� ��� ��$� ��� ��E������ ��� *��

#��	������ ��	����� �� ��� ��
(�� ��� ��� B�	�#�� �C������ ��
�� ��� �B#�
�� 	�	��� ���

������	���*����#��	�������*���
���#��	��������B#�
��������	
��������E������

A���	
�	���������	��������������+����
������$�G�������KIF�*��	������N���MMM����

��
���	�?�� ��� ���	
��� ��� ��E������ ���� ������	��� ���� �������+�� ��
� ��� ��$� ���

���
�#��	+���������Z������D�Z�����������������
�(������������	���������H-�

��%������
���	�?�����������	��������������+����
������$������E������������
�#��	+�

���������M-DZ�����KIF�*��	������-FZ�����KK���#��	���C��������	��������

�-FZ� *��	�� ��� �N�� �MM�-� ��� ��� �N�� �MM�� ��� �-FZ� G
��(�� M-DZJ�-FZH� @� ���

M-�Z� G
��(�� M-�ZJM-IZH� ��� ���� ������	��� ��� ��E������ �
����	����� �������+��

��
������$�@������
�����	�"�#��	��5�MI4-�

��� ����� ��� #�@�
%�� ��� ��	������ �����#���+(����� ���
�� ��!�� ���

������	��������������+����
������$�*�����
���
�����������'���$������
���	�����

������#E���
�����	������(
�������
�����-�&����������������������������	�������

'���$� ��� ��E������ ��� ���
�#��	+� ����� �N�� *��	�� �KKF-� ������ ��	������ ���

�B#�
�����������������	�������'���$�A���������
�����E�������#��>+���
����	�
�

��� ��(�
�� ��������� *��	�� ����:��6� 3:� �8��
��3� ��� 7??� 8��	�:
�9� ����� �@5V�

��	���
������#��	������������������#����������*��	�
�����	�
���������$�@�������

'���$�(
�������������	
������+������<��)�-�������
���������������������B#�
��

��� ������ �������	���� ��� �
�"�������� ������ ��� ���
�#��	+� ��� ��#��	�
� ���

����
"�"������������*���������	���5�MI���MK4-��

&��� ���
��� ��� �
�"�������� ��� ��� �������+�� ��
� �����$� ��� ���� ��������� ���

��E������"�
%���#��*����	
����������
��	�����%�����������������	
��������#��#��

��%��� ������������ ��� ��� ������>���+�� (��(
E����� ��� ����� ������� @� ���� 	���� ���

������	������A����	������-���%�� �����	������������ ����
�"��������#���	
�����



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

DI�


��(���#�����A���"�����������M-�Z�������
�(�+�����!*���(��*��	�����DKZ����

���
�(�+����� 
��Q�@��5I�4-� 

�-�-�-��	����+�������#���+(���������
����@��	
���,�%����

���#�
(��������	�����	���������������
������	��������������������������

��	��� ��� �
�"�������� ��� ��� �������+�� ��
� ��� ��$� ��� ��E������ A��� �
������� ���

�	
�����%���������������#E�����#�@�
%�������	����������
����	�
��
����<��)�-�

�����
�����L��	�����	�������������
����	�
��
����<��)��G�KI�J�KI�H�A���

��	�#��� ���� �
�"�������� (������ ��� MJFZ� 5��M4-� �� �������� ��� ���� �N��� IM� @�

�
����������������KM������<�J����
����>+�
�(��	
�����
�������������������	������

<�-����B�	�#������
#�������N��KM�� 
�(��	
+����	�	�������F���FI�������	������

<��G�����@�����$����,�@�<�H��KM����������������
����	�������
���(%������	�"��

��
�������$-�&�����%����A���
���
	�
���#E��������	��������������+����
������$�

��� ���� 
�(��	
��� ���
��� �
������ G��� ������	��H� ��(����� ��� ����N�� G���

������	��H� �� �	����� G�I� ������	��H� 5���4-� ��� �	����� ��� 
����>+� ��� ��� �
�� �
�J

<��)�� G�KKMJ�KKFH� ��� ��	����� �����#���+(���� �����	
����� ���
��� ���

�
�"�������� (������ ��� M-��� �� M-�DZ�� ������� ��� ���	
�����+�� #�@� "�
������ ���


�����+�� �� ���� 
�(������ ��� �
���������� ��� ���� ���	
��� ��� ��E�����-� ��� ����	
��

������#���	������L��	�����	��������������	����+������	������������
������<��)��

5���4-�

����
�������L��	�� ����
#���+���
������	�����������	��������� ����
������

<��)��� ����KK�� ,��(��	������ �����	
�
���I��������	��� ���� �������+����
����

��$������!��������	�	����������M�����	����������������
�"������������M-D�Z�

5��D4-��������N���MM��������
����	�#������
���(������������������M-��Z�G�KM�

������	��������������+����
������$�������	�	���������F���������	��������E�����H-�

��	����#��	������
�"���������������
(�����F��N����������������#�?�
%��������



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

DK�

����
"�"������(�������������������+�������������+����
������$�������#�?�
�@��E����

������� �� ��� ��E������� �� ��� #�?�
%�� ��� ��� ����
"�"������ ��� ���� ������	��� ����

�������+����
������$�����"�>��������������
�������E�������@��������#��	��������

�������+����#�(
��	���
������	�������%������
�������@�����!�
�����������L��	��

#��*�� �������+�� �����	���� ��
� �����$���� 
�>�� ��(
�� @� ���#��*��� ����������

����'���$�5���4-����#�
(��������	�����	�������
������	�������	�����@��
�������

��� ����	
�� ������#���	�� ��� �L��	�� ����
#���+�� ���
�� �
�"�������� ��� ���

�������+�� ��
� ��� ��$� ��� ��E������ �
������	�� ��� ���(B�� �	
�� ��%�� ��
������

�����@���������N�-�

��� ����
���
�J<��)���L��	��� 	�#��C����	����������������
������	������

�	
�����%����������	�#������������
�"��������#�@���?����������������-��Z����

�(��	�� 5��F4� �� �������� ���� MZ� ��� ���+�� 5���4-� ,�
� ��� ���	
�
���� ��� ��	�����

�
������	�� ���  
����� 
���
	+� ���� ��	�� �
�"�������� G��ZH� ��
�� ���
�� ����

#���	
�� #�@� ��A��N�� ��� �D�� ������	��� A��� �
������#��	�� ���� #�@� �����


��
����	�	�"���������������+�������E������������%��5���4- 



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

�M�

�
=�
�9+�����
�����
�	�� �
��������������������������������	�� �!������
������
	���(��	��F������
���#������
7��� 

�
7��N���������
O�

�
�

$;��

�
'L��������
��	��

�
�����������	�!������
�

�
����
�����
�

	������P�

�
���
	���(��	���N6:DO�
�

�
�KIF�
�MM��

�

�
'��

��D�I�M�

�
M-DZ�
�-FZ�

�
�����
�N66:O�
�����
�N666O�
�

�
�KI�J�KI��

�KKM�

�
;���MMM�
�F���FI�

�
MJFZ�
M-��Z�

�
��
��
�N66<O�
�

�
�KKM�
�KKF�

�

�
���FMM�
���MMM�

�
M-��Z�
M-�DZ�

�
5�
���
�N669O�
5�
���
�N66>O�
�

�
�KK��
�MM��

�

�
����M��
���F���

�
M-D�Z�
M-��Z�

�
�?�����N66AO�
�

�
�KK��

�
F�MMM�

�
�-��Z�

�
&
����N66BO�
�

�
�KI��

�
��D���

�
MZ�

�
1�
����N66CO�
�

�
�KI��

�

�
�D��

�
��Z�

����'�����������������

 

>+D+�������������
�	�������
������������������������������������ �!������

�-I-�-�<�����������
"�"�����������E�������������
���
�J<��)��@�<��)��

&��� �
�#�
��� ������	��� ���� ���(�+�	���� ��� ���� @� ��!�� A��� ������
���

��E������	��%�����������
"�"�����������������	�-��������N���KI�������	���������

�K�������	������������"��>����@���!�������E�����������
"+���������
"�"������

#��������D�#�����@����(B��������	�����
�"�"�+�#E���������N��5��I4-�����N��

#E�� 	�
����
	�>� �� ��� ����
"�
��� ��������
"�"������#����� ���KD� �%���������

������	��� ���� ���(�+�	���� ��� ���� 5��K4-� ��� �KKM� ��� ���	
�� ��� ��E������ ���

'��"�� ��
��@� ����
#+� 
����	�������#���
��� ��������#�
	�����������IIZ��� ����

���#������������������������E������5��M4-�������������	�������������������������



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

���

�"���������	������������
"�"��������������#�?�
���A��������>�
�������#�����

����D-��#�������
��������	����������(�+�	�����������5���4-�&��#�@�
%�����

��	�����	������
����?����������
�����%��������������	��������������+����
������$�

�"��>���� A��� �� #������ ������%��� �� ������ ��� ������������ ���
	����	����

������������ ��	�
��

��	��� @� 	�#�
��-� ��� #��*��� ���������� ��� 	
�	���� ���

������	��� ���� ��	����� �L	
�#��� ��� ��A��L��� @� �����	
���+�-� ��	�� #���

�
��+�	����*��%��A������ �������+�������	���������	�������
�(
�#��������E������

���
����������������������#��C	���-������	��#��#����
���������
��+�	�����������

������	��������E�������
����(��#�?�
�������	
�	�������������	��������������+����
�

�����$�����	�#E	����G�����
�	�
������%������������H-���%�����#��#�����	���������

�
	�>� @� ��������� �����	
�
��� ���� ����
"�"������ #����� ��� �II� �%��� @� ��-��

#������
�����	�"�#��	�-�

� �����	�����#�@�
��
����	�	�"������������
"�"�������������
����	�
��
����

<��)����������E������
�	
�����	�"�����
��D�F��F��������	�������������A���

������
��� ��E������ ��	
���KK�� @��KK�� ��
=�
�>"-����� 	�	��� ��� ������	��� D��FD�

GM-K�ZH��
����	�����'���$������������(
���#�@�
%�������������
�J�#�
������-�

&������
"�"���������������N�����������D�Z���
������������	�������'���$�@�����

��Z� ��
�� ��� 
��	�� ��� ������	��� ��� ��!��� ��	����� ��� '���$� ��������� �� ����

#�@�
�#�
	�������G$�>�
����	�����
��#�
	�����������F-���5�!�KFZ�F-�MJ�-�M4H�

5���4-�

��� ������� ��� ��� �C����� ��� ���� KM� �#��>�
��� �� ���
���
� ��	������ A���

�"�������
��� ���� #�?�
%�� ��� ��� ����
"�"������ ��� ��	��� ������	��-� ��%� ����

������	��� ���� �������+����
������$������E����������E
������ 
��Q�@�����'��"��

A�
Q����
�#��	�
����������
"�"������������#��������D�#���������KI�J�KI��

5��I4�*��	���F�#���������KK�J�KK��5��D4�@�F��#���������KK�J�KK��5���4-�



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

���

�	
�� ��	����� ���� �N���KK�� �����	
+� ���� ���
��#����� ��� ����
"�"������ ��� ���

#������ ������� ��� ����
"�"������ �� ���� �� �N��� ���� ��Z-� <����� ���� ������	���

	��%���#���������MM��������	���!��]�5��F4-�

�� ����
� ��� ��	��#�?�
%�� ��� ��� �
��+�	���� ��	�� �
�� 	���"%�� ����
��
� �� ���

�������+�� ���� �������+�� ��
� ��� ��$� �������� ��� #�@�
� ����� @� ��� #��*���

�������������������	��-������	��������R�##�������������	
+���������
"�"������

#����� #��*�� ���
� G�F-F� #����H� ��� D�� ������	��� ���� �������+�� ��
� ��� ��$�

?+"�����G�����#��������D�-F��N��H�
�����	����D���������	��������������+����
�

��� ��$� G��� #����H� ��� ����� #E�� �"��>���� G�K-I� �N��H� 5K�4-� &�
�*� �� ���

�����	
�
��� 	�#��C�� 	����� ��� #�
	������� #E�� ��	��� ��
�� D�� ������	��� ����

�������+����
������$������#��
���+���������������������+����
������$���(�	�"���

���#�@�
������5���4-��

������������
�#�
�����	����������#�@�
��"�����������
����	����#�������

�������
"�"��������������E���������������������	��������������+����
������$�A���

������
�����E��������	
���KIF�@��KKK��
������	�������������G���KKZ����������

	��%��� '���$H� ��
=�
� >"-� &�� ����
"�"������ �� ���� ��� @� ��� #����� ��� ����

������	���A��� ������
�����E��������	�������KKM������#��
���+������ ����A��� ���

*����
�������KK�J�KKI��#�?�
+����������F�Z�@����DIZ�*��	������IZ�@�F�Z��


�����	�"�#��	�-�&������
"�"����������N���������A���������
�����E����������KKKJ

�MMM����
�#��	��*��	�������Z-������#��
���+���������#%��#�����������������

#�
	������� ������ ��� ���� ������	��� ���� �������+�� ��
� ��� ��$� ��� ��E������� ���

#�
	������� ������ ��� ���� ������	��� ���� �������+�� ��
� �����$� ��������+� G������

�KKM�*��	���KKKH� ����FI� �� ��M�#��
	��� ��
� �������MMM� ������	��J�N�-� ,�
�

	��	����	����	�������������#�������	���������������������	��������#�
	�������

�������������	��������������+����
������$������E�����������#��
���+��������������



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

�D�

�
�� ��	�
��
� ��� <��)��� @� ���#E�� ��� ��
�L�#���+�� G���A��� ������� 	���"%��

����
��
��H� �� ���� ��� ��� �������+�� (���
��� ���� ��!�� ���� �������+�� ��
� ��� ��$�

5���4-�

� '���L��	�����#����������	������A���*�@����"��������������
"�"���������

���� ������	��� ���� �������+�� ��
� ��� ��$� ��� ��� �
�� ���� <��)�� ��
=�
� >"-� &��

#�@�
%�������	������*�����#��
���������
#��
�	
�����	�"���������
"�"���������

��*�
	������������	��������������+����
������$�����
�(��	
����������������������

�����	������������	����������������+��(���
��������E�����-�&���(
��������	������

�������������@������#E��������	����������
���
�J<��)�-�<�������	�����	������

��� *��� 
����>���� ��� ����� ���� ��� �L�����+�� ��� ��� ��	����� ���"���� �� ����� ���

�
������@������	����������#���+(�������)
��� 
�	�N��A������
	����	�#��������

�������
"�"�����-����#E���������#�@�
%����������������������+��
��
����	�������

��� 
�>�� ��(
�� @� ��� #��*��� ���������� ���� ��� ���(�+�	���� ����� �L�����"�� ���

'���$-��	
�� ��#�	���+�����������	���������A����������#���*��	�����#�#��	��

��	�������A��������(�������������������������>�������������	�������,�@���������

�����@��� ����������	������$�-������
������A�������������#������ ����
#���+��

���
�� ��� ����
"�"������ ��� ������	��� ��
������ ��� 
�>�� ����E����� A��� ��������

��E�������������
������<��)��5��������J�D�4-��



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

���

�
=�
� >+� ������������
� 	�� ���� �
�������� ���� ���������� ���� ��� ���� ���
	�!������

$����� $;��� '�
����P"�

'�
����,"�

������������
��
;��"�
6�� <�� 9�� >�� A��

$==����N6<<O� �KK�J�KK�� D��FD� D�F��F��
���� J� D�Z� J� J� J�

$Q�K
�N6<CO� �KIFJ�KKK� ������ ��MMM�
����

FIZ� ��Z� J� J� J�

��	�7?��R�N6<DO� �KIFJ�MM�� ��F�
'��

�)$� ��Z� DMZ� �DZ� �MZ� KZ�

��������N6<EO� �MM�J�MM�� ����

���F���
!�*�
	��
���,�

����

KD-IZ� IK-�Z� J� J� J�

$��
�N69:O� �KIIJ�MM�� ����

��FMK�
!�*�
	��
�$$!�@�
�&�����

F�Z<�
�DZ<<�

��Z<�
�DZ<<�

J� J� J�

1
����N696O� �KKIJ�MM�� �I�
'��

!�*�
	��
!$�!��

J� J� J� J� �MZ�

'�� �B#�
�� ��� ������	��-� ����� ���	��� 	�	��� ������ ��	�� @�	�#-� '��� ����
#���+�� ��� ����������-� �)$�� ���
�
��������)���
���$����	��-����,������
���*�����@������	��#�������,
��	����,�		�
���	��@���-���$$!����*��$��Q����
$��J�-� �&����� ���� &��Q��� 	�� 	*�� ��	
�"������ �L��
������ 	��@-� !$�!�� ���	��� R��(��#� !������
�	�"�� $��� !�*�
	�
	��@-�<���
"�"�������������
���
�J<��)�-�<<���
"�"�������������
��<��)�-��

�

�-I-�-����	�
������������������
"�"�������������,�����	��������������+����
����

��$������E������

����
��	�����	������*�����

��������������#�?�
%������������
"�"���������

���� ������	��� �� ��� ��	���� ��#����+(����� ��� ����
� �� ���� ��"����� ��� �������	���

!��]�5K����D����DD4-��������������	������#E��
��
����	�	�"�������������	�
���

A��������@�������������
"�"�����������@+���F�������	��������������+����
������$�

A��� ������
��� ��E������ ��	
�� �KIF� @� �MM�� ��
=�
� >"�� �����	
����� A��� ���


�����	�����"������� �������	���!��]���� ���������� �����E������ ��� ���������������

#���
�#�
	������-�<�#��C���������
"+�A�������������	���A���������
�����E������

��� ��� �
�� ���� <��)�� 	��%��� #�?�
� ����
"�"������ A��� ���� A��� ��� ������
��� ���

C��������	�
��
������<��)��5��I4-�

��� ����
��	��� ���� ���	�
��� A��� *��� ���	
������� �� ��	�� #�?�
%�� ��� ���

�
��+�	�����������������	��������������+����
������$������E�����-�,�
������������



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

�F�

#�?�
�����
	����	
��������� ���#�?�
����������
�������E������� �����

����+��������

���#��������
�	
���@�	������	�-��@���
��	
������������	
������+������<��)��@����

A��#���
�����L��� ��� ���� ������������ ���
	����	��� 5��K�� �D��� �DD4-� �L��	���

#��*��� �"��������� ��� A��� ��� �
��+�	���� ��� #�?�
� ��� �A������� ������	��� A���


�������<��)��
�����	��������������	���A������
�������	
�	�#���	��5�D�4-��		��

�����
����>�
��������	������������
"�"���������������*�
	�����������	�����
�J

�#�
������� A��� ������
��� ��E������ ��	
���KII� @� �MM�� ��
=�
�>"-� &��� ���	�
���

���������� �� ��� ���
� �
��+�	���� ���
��� ��� ����� �"��>����� ���
��� ��?��� ���

���B#����� ��� 
�����	�� ��?�� ��� �������	��� !��]� @� ��� ��������� ��� <���-� ���

��
#����
�
�����	�� ���� 	������������
"�"��������� ���
�������
��	�����	
�� ����

������	���A���������
�����E��������	���@������C������<��)�-�&���L�������+����
��

��������A������	
������(
�������������	���A���������
�����E�������������
��<��)��

�L��	%�� ��� ��?�� ��
���	�?�� ��� ������ A��� 
����%��� <���� G��
� #��� ������� ���

	
�	�#���	�� ��� 
�����+�� �� #����� ������������ ���������+#����H�� *��*�� A���


����?�� 	���"%�� #E�� ��� �#��
	������ ��� 
�����
� <��)�� ��� ���� ������	��� ����

�������+����
������$������E������5�DM4-����#E���������������#��
	��	�����*��*��

��� 
�����
� �� ��� <��)�� ���� "�>� ��� ������	�� ��	E� ��� ��E������ ����� A��� ���

�#��
	��	����������������
���
����+��@�����������+���?��	��������������+��
�����

���������E�����-��������
�������
�����������+��������?��	��������������������������

��������������������������
�#��	��������#�
	������������	���������	���5�DF4-�

<�#��C�� ���*�� ��(�
���� A��� ��� 
�>�� ���
%�� ��
� ��� ���	�
� ��������� �� ���

����
"�"�������������������	��������E�����-�!*����������	����
���������*�
	�����

�M��K���������	���������!�GM-DZ���������������	��%����������+����
������$�@�

�D-FZ� �����	��� #����	��H� ����
"����� A��� ���� ������	��� ���� �������+�� ��
� ���

��$� �
����	����� #�@�
� #�
	������� A��� ��� 
��	�� ��� ������	��-� ���#E��� ����



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

���

������	������
�>����(
�������������+����
������$��
����	�
������#�@�
�
���(��

���#��
	�������#��
���+����������������	��������������+����
������$����
�>��

������� @� 	�#��C�� ���� ���� ��� 
�>�� ��(
�� ���� �������+�� ��
� ��� ��$� ��
�� ����

�����	���#����	���5�D�4-�

!�#�� ��� *�� ��#��	���� ���� ��	�
��
������ ��� (
��� #�@�
%�� ��� 	
���?���

A���*����"��������������
"�"�������������������	��������������+����
������$����

��E���������
���
����>������������
����	�
��
����<��)�-��������B�	�#����N���*���

�#��>���� �� ���
���
� #E�� ��	������ ��� ������	��� ��?�� <����� ����� 	�����


����>����������	���������������������#�@�
%���������������	��������������+��

��
������$������E�������������
�>����(
��@�����'���$���#�������������!�-����

��
������A���	�������	���
����	����������������	�����L	
�������������	
���>�����

���� #����� @� ��� ����
�	�� �� ��
���� ������ *�@� ���� (
��� �
���
��+�� ���

������	������
�>��!���E�����@���������������
��	���)'����������
��������������

�����!�-��

��� ����	
�� ������#���	�� ����#��	�� �L��	�� ��� ��	����� ��� ����
"�"������

���������	��� ���� �������+����
������$�
����>���������
���� ���"������ ��������

�
������ ��
=�
� >"-����� 	�	��� ��� ���F��� ������	��� A��� 
����>�
��� ��E����������

	��%����������+����
������$-�����	�
������������������	����
������
�>����(
������

��� �MZ� ��� ������ ��� '���$� ���� ��� ������ ��� ��!�� @� ��� I�Z� ��	����� ��?��

<��)�-� &��� 	����� ��� ����
"�"������ ��� �N�� @� ���� �N��� ���
��� ���� KD-IZ� @�

IK-�Z�� 
�����	�"�#��	�-� ��	��� 	����� ���
��� ��	��%�	���#��	�� �����	��(�������

��� ���� ������� ��*�
	�� ���	
��� ��� ������	��� ���� �������+�� ��
� �����$� G��*�
	��

��,,� ��H-� &��� ���	�
��� ���������� �� #�
	������� ���
��� ��� ��?�� 
�����	�� ���

�������	���!��]��������
(��"�
������"�����������������<��)��@����*��	�
����
�"���

������������������
	����	���5��K4-����#��#��(
�����
���C��*�����������
�#�
��



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

���

��� �"����
� #�����	�� ��� ��	����� �
�����	�"�� ��� 
�����+�� ��	
�� ��� �
���
����+��

������������������@��������
"�"�������������������	��������������+����
������$�

�����E�����-���������M��������	���A���
������
����E
#�������������FKZ����
���

�
���
�	��� ��� ��
#�� ��� ��������� G������ ��#������� ��?��� ��� ��� �IZ�� ������

��#���������	���������DKZ�@������Z����
����%�����(����������������
���
�	���

�� ��� ������ ��������H-� �� ����
"+� ���#E�� A��� �A������� ������	��� ���� ����

������������
���
����+������,��
����	�����������
���
�����%������������������+��

��
������$�@�����#���
�����
"�"���������������N���5�D�4-��

������	�������#��������������E������@���#�����*����#��	�����
�"��#��	��

	��	�������A��N����	������������
���
�J<��)��5K�4���#����	���#E����	������

�������
��<��)��5KI4�����*����"����������A������#��������������E������G$��"��

�,H� 	��(�� ��(���� 
���
����+�� ��� ��� ����
"�"������ ��� ���� ������	��� ����

�������+����
������$������E�����-�������#�	���+���#��
	��	�������	�����	���������

A���������������������������
#���+��"�
��+(��������#����+(�����������������	��-�

��%�� *��	�� A��� ��� ��� ������(�� ��� #E�� ��	������ ���	
�������� ����


���#����������� ��
�� ��� ������+�� ��� ���� #��������� �� �	
��� "��� �� ��
� ����

#��#���������"������>������(����A�����
������������	��������������+����
������$�

5�DI4-�

�  

>+E+���
���
�������
������
���������������������������������

�����������	
���?���
������������������	��<��������	�
��������
	%���������


�"���+�� ���
�����<����� ����������	��� ���� �������+����
������$-�����
�#�
�����

�����������������������N���MMF����������	�������
	���������	��<�����������������

#�������	������L��
���������
��	�#��C��#��*���������������	�����
�
����"�
����

���<���������������+�������������+����
������$-������(������
	%��������
�"���+��



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

�I�

���� �N�� �M�M� ��� ��� 	
���?�� #��*�� #E�� ��	����>���� @� ��#���	��� ��� ��� A���

���#E�����
�"���
�	��������L��
��������������������*�����
���#�������������

��
	�
� ��� ��� �L��
������� ��%����� ��� ���� ��	�
��� ���� 	
���?�� ���
�� �����	���

�#��
	��	��� @� ��� 
�����	��� ��#�� ���� ���	��� #E�� ���������� ��� <���� ��

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

�#������ @� ���
%��� ��
� ��
���	�#��	�� ��� ��	
������+�� ��� ��	�� <������ ���

���"�����	���L����
������	�����	����������	
������+����(�����������������	���

#E���#��
	��	������
�����<���������������+�������������+����
������$-�

�-K-�-��L��
��������������
����	�
��
����<��)��G��	�������KK�H�

� &���
����	�
������<�����
��������
�#�
���������	���A�����������	�
�����
�

�����$���#��������������������
�����	
������	�����(�������������
����	�
������

	
������	�� ��
������� *��E	����� ��� ����� @� ��� #C����� +���-� ��� ����

����� ���

��	����
��������
��������
�������$�����KI��@������	�
#�����+������(������	���

������������+��������(
����+
(������������KIF�����
����
����������
���
�"���
�

#E�����	�(������������������������	�
"���������#C������5�DK4-�

� ��	
�� �KIM� @� �KKM� ��� 
���
	�
��� ��� 	�	��� ��� DK� <�� ��� ������	��� ����

�������+�� ��
� ��� ��$�� ��� #�@�
%�� ������ ��������� @� ��A��N��� ��
���� ��� ������

��@����
���������� ��
��	�
%�	����� ��� 
���#������ ��� �
=�
�A�� 	����� ������������

���� ���� 	
���?��� ��� 
�"���+�� 
������������ ���� ��	�� <����� 5�DKJ�FI4+� ��	��

�L��
��������������������	�"��#�@��������
����	��������������	����
���	�?�����

�������#���	��-� ��� ��	�� ��
����� ����� 	����� ���� 	
������	��� �
������
��� ���

�����	�����E"�
��������������������L��
����������������	��"�"�-�������#�@�
%��

���������	�������������%�������	����+��"�
��+(������ ��#����+(���-�&��#�@�
%��

���������	�����A��
��
�������������+����#��������������������
�����	
������	��

�� ��� 	
������������ ��� ���(
�� �� �	
��� *�#���
�"����� ��
��	�� ��



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

�K�

��#����	�#��	�� �����C�� ���� 	
������	�-� &��� ������	��� 	
������	����� ����

�������+����
������$����	
�	��������������������(���	����������%����
����	�
����

#��*����������������������������
	����	�����%���#������
E�����@������"�
�����

�"�����+����%����-�

� P������ �� ��� 5�FK4� 
����>�
��� ��� ��	����� ��� ��*�
	��� 
�	
�����	�"��

���
�� �D���M� <�� �
������	��� ��� ��� ���� A��� 	�"��
��� ��	�
#����������

��
��+(����� ��
�� ��� ��$� ��� ��� ��
����� ��#�
������� ��	
�� �KI�� @� �KK��� @�

�����	
�
��� D�� GM-MFZH�������	��� ���� ��
���(%�� ����	�"�� ��� ���#�#��	�� ����

	
������	�-�&������
����������
"�"������������F��N������������	������?�
	���
���

��(������	�"�#��	��#���
����������������	��������������+����
������$�
�����	��

�� ��� �������+�� (���
��� ��� ��� ���-� ���#E��� ��� ��� ��E������ #��	�"�
���	�� ���

�������+�� ��
� ��� ��$� ��� �����+� ��� ��
#�� �����������	�� �� ���� #���
�

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

�
=�
�A+���
���
�������
������
���
�
��������
���$�-$��
�

$������
�

$;�� '�  ��
���� ��?��������S� �@����SS��

�
�����Q�������5��M4�
R�#�
������5���4�
�#������	�������5���4�
���(
�#������5��D4�
&��(������5���4�
,���������5��F4�
�
���������5���4�
,
�#�	������5���4�
W����J	�*
������5��I4�
�*P�
	>������5��K4�
��
(
��	�
������5�FM4�
 
���
������5�F�4�
�*�?�������5�F�4�
�#����������5�FD4�
 �P��������5�F�4�
B�
�������5�FF4�
R�
#��������5�F�4�
!�
����������5�F�4�
<>�Q��������5�FI4�
-��=
��

�
�KIM�
�KI��
�KI��
�KI��
�KID�
�KIDJF�
�KIDJ��
�KI��
�KI��
�KIDJ��
�KI��
�KI��
�KI��
�KIF�
�KI��
�KI��
�KI��
�KII�

�KI�JKM�
6ED:,6EE:�

�
��
��
��
��
��
I�
��
��
��
��
��
��
��
��
��
��
��
��
F�

9E�

�
!���"�
�

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

���!���"�
O�����
!���"�
�

9C�
	
���/<� ��

�
��-F�

I�
FM�
�K�
���
F��
��-F�
��-F�
���
�K-��
�K�
�I�
�MK�
�D�
D��
D��

��-F�
D�-F�
DD�

>D��D,6:E"�

�
��G�MMZH�
��G�MMZH�
��G�MMZH�
��G�MMZH�

M��
D�GD�-FZH�

M�
��G�MMZH�
��G�MMZH�
��GFMZH�

M�
��G�MMZH�
��G�MMZH�
��G�MMZH�

M�
M�

��GFMZH�
��G�MMZH�
��G�MZH�

<6�A>J"�
<� ����	���� ��� �*P�
>� �� ��� 5�DK4� �� ��������� ��� ���� ���� 	
���?��� ��� 
�"���+�� 
������������ ���� ��	�� <����-� C������
G#����H��CC'B#�
��G��
���	�?�H-����������	��"�"���'���B#�
����������-  

 

 



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

FM�

�-K-�-��L��
��������������
������<��)��G�KK�J�M��H�

� �������B�	�#����N����������������������	������
�	
�����	�"���@���A��N���

��
������� �������
�����	�"���*�����(�
����A��� ���� 	�������� ����
"�"���������

������	�� �� ��?�
	�� ��� ����"������ ���� �������+�� ��
� ��� ��$� ��������#��	��

������������������������
� ��#���
����� ������� ����������+�� ���� �������+����
����

��$�5��MJ��D4-������������	
���?������
�"���+��
������������������	��<��������

�����@������	�������������L��
��������������
������<��)���@���#��"�
�#��������

F� �N��� ��� ����
������ ��	
�� �#���� �������������� *�� ����� #�@� �#��
	��	�� ���

��#��	�� ��� ��� �B#�
�� ��� ��
���� ��� ������	��� ����������� @� ��� �B#�
�� ���

������	�������������������*�����
���-��

 ������� ����#�@�
��� �L��
�������� ���������� ���� ����
�	�� ��
�R�#�
� �� ���

5��K4�������@�����������
�������M�������	���A���
������
������	
������	����	
��

�MM�� @� �MM�� GD�� �
������	��� ��� �����	�� ���E"�
� @��� ��� �����	�� "�"�H-� &��

#�@�
%�� ��� ������	��� �
��� ��
�J�#�
������� @� ���� ������� #E�� �
�����	��� ���

��!�� ���
��� ��� *���
	����+�� �
	�
���� @� ��� '���$-� &��� 	����� ��� ����
"�"������

G������	��O���?�
	�H�����N��@������������N��������(��#���	�����
����IFZO�FZ�@�

I�ZO��Z�� � 
�����	�"�#��	�-� &�� ��
(�� "�
��� G�'�� ���� ��$� ��� ����#�H�

��
#�����+� ����	��	����� @� ��� 
�����	�� ��� �������	��� !��]� ��
#�����+� ��
�

����#������MM��C�����O##D�������"������������
�(
���+��*�������������������

�N��-����
��*�>���(���������
�����	��G��ZH-�

� �����	��������	�
��
�����
���+�����
����	������
���#���
������������*�
	��

�
�����	�"��A��������@+���� 
����	�
������	
������	��*��E	����@��I�
����������

�����(��#���	�����D��N��-� &�� ����
"�"��������� ���� 
����	�
������<�� ��������

K�Z� @� ���� ��?�
	�� ���� IDZ�� ������� ��	��� 
����	����� ��#���
��� �� ���� ��� ���

�������+��(���
���
����	�
�����	
������	�-�&�����
������������	���!��]�@�������



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

F��

�'�� ���� ��$� ��
#������
��� ��	������ @� ��� ����� ������	�� 	�"�� ���� �������+��

���
	����	�� G���� �����(�	��� ��
� �������� A��� 
�������+� �� 	
�	�#���	��

��	��B�(���H-� &�� ����������� ���#������ G�!� ��� KFZH� ��� ���������� ��� 
��*�>��

�(���� ��� �N�� @� ���� D� �N��� ���� ���� F�Z� G�IJ�FZH� @� �MZ� G�IJK�ZH��


�����	�"�#��	��5��M4-�

� ,�
�� ���� ��(�
� �� ������ ��� 	
���?�� #E�� �#��
	��	�� ���������� *��	�� ���

���*�������@+��FM�
����	�
������<��
����>�������	
���MMD�@��MMK�����K����	
���

	
������	���
��� ��� ����-� &��� 	����� ��� ����
"�"������ G������	�� O� ��?�
	�H� ���

����� ��� �� @� D� �N��� ���
��� ���� K�-�ZOKM-�Z� @� II-�ZO�D-�Z��


�����	�"�#��	�-� &�� ��#�	���+�� ��� ��	�� ��	����� ��� ��� 	���
� ��� (
���� ���	
���

�#��
�?���� ���� ������	��� ���� �������+�� ��
� �����$� ���� ��� A��� ��#��
�
� ����

	�������� ����
"�"�����-� &��A��� ������	�
������� 	
���?��*����
��� ���� ��#��
�
�

���� 	����� ��� ����
"�"������ ���� ���� ��� ��� ����� ��� ��	��� ��������� �<�� G��

����	����� ��(��	
@� ��� <
�������	� ��������	�H�� �����	
����� A��� ���� ��� ����

������	��������������+����
������$��
�����(������
��
����������������
����	�
���

���<�����������"��>����G;��F��N��H�������
��
����������������������+��(���
���


����	�
�� ��� <�-� ��� ��	�� �#����� ��
��� ��� ������	��� ��� *���� ���(����

��#�������+��
�������������������
�������$���
�����	�������
��*�>���(��������

	�#��C����	��5��D4-�

 ��� 
���#���� ��� ��� �L��
������� �L��	��	�� ��� <�� ��� ��� �
�� ���� <��)��

����#��� �L	
��
� ���� ��(����	��� �������������� ��� ����
"�"������ ��#����� ���>��

G���������	���� ��?�
	�H����������	��� ���� �������+����
������$���������#��	��

�������������� ������ �����>�
� 	����� ��#���
��� �� ���� ��� ���� ������	��� ����

�������+����
������$�� �L��	����"������������A�����������
��������	J	
������	��

����������	����������#��	���
������������	
���"�
��+(��������#����+(������?��



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

F��

<��)��� ��� �L��	�� ���(���� �"�������� ��� A��� �� ����
� ���� 	
�	�#���	��

��#������
���
� ��� ��� ��
����� ���	J	
������	�� *�@�� #�@�
� �
�(
���+�� *�����

��������#�@�
��B#�
��������������������
	����	���@O��	�#�
���
������������

���� ��� ����� ��� #�@�
� �
��������� ��� 
��*�>�� �(���� ����
"���� ��� ��	���

������	�����
����#�#��	�����	������������
���L�������+����L��	������#B�	������@�

��	��������� ���	�
��� ��������� A��� ������� ���	
����
� �� ��	�� ���+#����

G��#����+(��������
#����+(������
����������	�-H�

 

�-K-D-��L��
������������
����

� !���� 	��������L��
����������<���������������+�������������+����
������$�

�
�����������	�����������-������
�������������(�����(
�����*����������������

�����
��� ��� 	
������	�� *��E	����� ��� �L��
������� ��� <�� ��� #���
-� <���� �� ���


���
	�
����������������������	
������	��
���J����
�E	����������������	������

�������+�� ��
� ��� ��$� ��� ��>�� 5��F4� @� ��	�� �L��
������� ���� ���	�
��
#��	��

�#���������
������
��	����������<��#E��5���4-� �&����
�#�
�����
�������<�����

��
�����
��������������N��5��I4��������M�������	��������������+����
������$�


������
������<������������N���MM�-�&����
�#�
�������	
������	������
����>�
���

�������MM��@�����I�
��	��	����������MM����N��������A������������+��������#��	��

���!�����������������
�	�
��������������+���������������	��������������+����
����

��$�����������	����������
�����	
������	�����+
(�����+�����5��F4-������������

����������	����
�����
�>����(
��@� �����������#E�� �
�����	��������!�����
���

)'�-�<
�������#����������(��#���	��������#�����	���������������	�����	�����

"�"��� @� ��� ����� ������	�� ��
��+� ��� ��?�
	�� �� ������ ��� ���� 	
�#������ "������


����-�&��	�������
��*�>���(�����������"����G��������	���D��MZH-��(����A������

�	
�����
�����������
������������	���!��]�@�������"���������'��������$��������#��



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

FD�

��
#������
��� ��	������� @� ���(B�� ������	�� �
����	+� �"��	��� ������	�
���� ���

���-� &��� 
����	�
��� ��� <�� ��� ����N�� �
����	��� ��(����� ��
��	�
%�	�����

��
	�����
��� A��� ���� ����
������� ��� ��� �������+�� ��	�����������-� ���

���	
�������+������
���#��������������	�����
�J�#�
������������	�������������

���#�@�
%�����������	����������N������!���E�������@�#���	
������'���$�������

�
�������������������!��������"���������
�>����(
�����������
��	���	��������)'��

����#E���
�����	����������!���E�����-�&���#��#�����	�
���*�����	����>����@�

�#����������	�
��
#��	����	����
������������	�����#��
���������
��+�	�������

�M� 
����	�
��� ��� <�� ���� �������+�� ��
� ��� ��$� ���� ��� ��� �M� ������	��� ����

�������+����
������$�������	
�������������
"�"��������#���
�����������	����
��

�������
�����
"�"������������?�
	��5���4-��

� ��� ��
#�� #E�� 
�����	�� �������#��� ��� ��� �L��
������� ��� ����

�������������� @� ��� 	�	��� ��� D�� 
����	�
��� ��� <�� 
����>����� ��� �
������ 5�����

��I4�@�*��
E�A���������
�	�#��C�������L��
����������
�"����������(������������

	
���?����
����	����������	��<����-� 

�-K-�-�!
�	�
������
������������+�����,�����	��������������+����
������$����&��	��

�������
�����<
������	�������-�����#��	������!��������

� &�� #�@�
%�� ��� (
����� ��� 	
������	�� ��� ��
���� @� '�
	��#C
���� *���

	
�	��������������
�������
�	�
������
�����	
������	�����+
(�����+����������%������

��
������������+����
������$-����*����
�	�
�������
���#����������
=�
�B-��

� &��� �
�	�
���� �	���>����� ��� ����N�� ���
��� ���������� ��
� ��� (
���� ���

	
���?��#��	�����������
�A��������@+�������(����	����
�	�
������%�������"�
��+(�����

����#����+(�����5��F4�  

 !
�	�
���� ��%������� ��� ��
#�� ������ ���(B�� ������	�� ����
%�� *���
� 	������

�
�"��#��	�� �"��	��� ������	�
���� ��� ���� ��� 	���
� ��� #�@�
� 
���(�� ���



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

F��


���	�"���+�-� ��� 	����� #������ ��(����� ������������ ���
	����	��� *��� �����


�	�
����� ��#�� �
�	�
��� ��� �L�����+�� ��� 	���
� 	
�	�#���	�� @� �
�"����+��

���������G<���
���������!���������������E(����@����#��%����
��������	
���


���������H-� ,�
�� ��� 
��	�� ��� ������������ ���
	����	��� ��� �L��
������� ���

��#���������#�	������#����
������
�*���
�
���#����������-��

 !
�	�
������#����+(������	���������(
��������	
������	��*����������
����A���

��� ���
�� ��� �������	��� !��]� ����
%�� ��
� ����
��
� �� �MM� �C�����O##D-� ��	��

���	�������
	����
����
�>����������	���#����������	��A��������
�����?�����

��	�� ���
�� ������� ���
����� ���� ������������ ���
	����	��-� &�� ���
�� ����
� ���

�������	���!��]��������
%����
�����
�	�
�������L�����+����
�����	
������	�-  

 !
�	�
���� "�
��+(������ ��� �
�	�
��� �
�������� ��� A��� ���� ������	��� 	��(��� ���

������������ ��� 
�����
� <���� ����	�"�� ��� ��� ��
����� ���	J	
������	�-� &��

��	����+�� ��������� �A������ ��� A��� ��� ������	�� ������ 	���
�
� ��� 	
�	�#���	��

��	��� ���� 	
������	�� ���� ��
(�� "�
��� ����	��	����� ��� ����#�� ��
� 	C�������

��	
����������� G^�FM������O#�H-���� ��(����������� G������	���A�����
���	���

"�
C#�����������
�������#�������+�����H����������������"�
���������
������

����������������������������
�����(�
�
�A����L��	������������	�
��C�	����-�

���3:59� 8��	�:
�9� :5� 
	�:�:� 	:�	���	0:� 8�6�� ���E�� ��� 9�6� 8��	�:
�9� ����

865�6�956�9�����6�5�8���5�5�:5�
�:�6��6	
�6	59�	:43:5�0�	�59�5����:	�59�8�6��

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

���	�L	�������L��	������
#���+����������������������������������
�<��)��@����

���������
%��#E�������������� ����������� 	
�	�#���	�����	����������C������

	
������	�-��

 �	
��� �
�	�
����� ���� ������	��� ������ 	���
� ���� �"������+�� ���A��E	
����

��"�
����� @� �A������� ������	��� ���� �����#�� ��	�"�� ��� ����*��� �� �
�(���



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

FF�

��
E�� �L�������-� ��� ����N��� ��� 
�A���
�� ��� ��
����� ���
�� ��� �����#�� ���

*�
�%���@�����%���������#��������N����@������#�������
���������*���@��	
���

�
�(��-� &��� ������	��� A�����	C�� ��� �
�(
�#�����#�	��������� ������ ��
�

�L�������-� <�#��C�� ����� ���(�
�
��� ���� ��	��������� ������� @� ��#����
� ��
��

���(�
�
��������������������������������
��������	J	
������	�-��

��� ����� @� ��� �	
��� ��%���� ��
������ ��#�� ��� ������ ������ �� �	����� *���

������������ �
�	�
���� ��#���
��� ��� 
�����+�� ���� ��� ��$� ��
�� ��� 	
������	��

G�
=�
� BH-� ��� �#��
	��	�� ���	���
� A��� ��� ��� #�#��	�� ��	���� *���
� 	������

������������ ���
	����	��� �
�"��#��	�� ��� ��� ��� �
�	�
��� ��	
��	�#��	��

�L���@��	�-�,�
��	
��������������	�������
	���	���>�������	�����������%������
��

��� 
�����	�� ��� �������	��� !��]� ��� ��� �MM� �C������ ��
� ##D-� ���� ��
(�� "�
���

����	��	����� ��� 
�A����	�� �#�
����������� ��
�� 	����� ���� (�%��� ��%�����-� ���

�
������� A��� ��#������ A��� ��#��	�� ��� �L��
������� ��� 	
������	�� ��� +
(����

�+����� ��� ���� ������	��� ���� �������+�� ��
� �����$� ��	��� �
�	�
���� ������� ���
�
�

��(�����#�������������-��



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

F��

�
=�
�B+�����������
�
������
���
�������
�����
����
	�����������������
���
;
F���
��
F�������(��	�������
	���(��	���

�
7��

�
���
;
��
5��F4�

�

��
��
��
5��K4� ������(��	��5�IM4� ��((S��

5�I�4��

�
������������
#���������
��
�

��(����CC�
'��(�����������
�N����
�"���� '��(����	
������


�����	�	���+��
��#����+(����

�����������
�<��)��

��(����<�

�
'����
��
��
�

'�� '�� '��

�
%���������� >�
�����/��9"�

�

;��MM� ;��MM� ;��MM� ;��MM�

�
���,6��'$�
��	�����
=������
��
��
�
�

�� �� �� ��

C!
�	�
��������!!<�<�G!����
�	�"��!��������<
������������	�<
�������	�	���H-�CC'�������
�	�
�������L�����+���
<���
��������� '��#��%�� ��
� �������	
��
 ���������� G,!,H� �� !����������� ����E(���-� <� ,!,� @� !�����������
����E(������������
�	�
��������L�����+�-��
�

�-K-F-�!������
���������������������
�����<
������	��������������,�����	������

�������+����
������$�

�-K-F-�-�!������
����������������
������
�J	
������	��

 <
�	�#���	����	�

�	
�"�
��������������	�����������(��
�����
���#�����������

(���
�������
�����<���� ������(������������
��������� ��������� 
�����
����

��
#�� ��
������� ���� ������ ��� �A������� �E
#����� A��� ���� ���#�������

�
�������#��	����
�"%��
�����@��A��������E
#�����A����������#���������
����

��E�����������������#����	
�
������C����������E�����-�������
����A���	���"%��

*�@��������"������������
�� �������������+�������������!���L��	�����(�����


���#��������������
�����	��5��4-�&����<��'�������#������
�������#��	����
�

"%�� 
������ ��
� ��� A��� ��� ������	��� ���� ��	�
��
�� ��� ��� �����+�� 
����� ���

������
���
�����
����������-����#E��������
����#���������
������E�������������

��
� ��#����	
����� �����C�� ��� ��	�� G��� �����"�
� ��� ��� �L�����+�� ��� 	���
�

��?�� �L�
���+�� �
���
��H-� ,�
� �	
�� ����� ���� �<�'�'�� ���� �,� @� ���� ��� ����



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

F��

�
�������#��	�� #�	�����>����� ��
� "%�� *��E	���� @� ������#��	�� �L�
�	�����

��
� ��� �
���-� !��� ��� �L�����+�� ��� ��"�
������ �� ������"�
�� ��� ��� 
�A���
��

�?��	�������������
�������<�'�'�@������,����������	���������!�5�F���I�4-�

 <���� ��� �����	��� ��� "���
���+�� �
�J	
������	�� ���� �����	�� @� ���� 
����	�
�

������ ��
� ���� #��#��� A��� ��
�� ���� ������	��� ���� �������+�� ��
� ��� ��$-�

����	
����������
���
�J<��)��	���������	
������	����
������
�����������	��

���E"�
���������B�	�#����N�����	E���#��	���������L��
����������������	��

"�"�-�����������+
(������
������	�����������	��������������+����
������$����

��
����#��������	
�"�
	����@��������������L��
��������*��	��������*�-�

�-K-F-�-�!������
����������������
��������	J	
������	� 

� �����C�� ���� 	
������	�� ���� ������	��� ������ 
�����
� (
��� ���	����� ���

#�������+��@���	����������#�
�#�	�
� �����*�
��������� 	
�	�#���	�-����#E��

���� <��)��� ������ 
�����
� ��#������
���
���� �
�����L��� ��
�� ���� ������������

���
	����	���@��	
���#��������������"�����������
������
����� 	
�	�#���	�����

��#���������������������	J	
������	��G�����	����*���
	����+����	�-H-����
C(�#���

���<��)����������
����#��#��A�����������
������
�J	
������	������A���������

��
�#���������������
#������"���������������?�	�"���������(�
����
C(�#�������

���#�@�
���*�
��������������@��������#���
���	������������	�
����������������-�

<���"%����� ��	E������ ��	��������� �������� ���#�?�
� 
C(�#������ <��)����� ����

������	���
����	�
������	
������	�����+
(�����+��������
������
�������A������

��� ��	�
�� ���� ���"��� ��#������ ��� ���� ���� ��� ��?�� ��
���� ��� ��	�
���������

��
#����+(�����	��(�������������
�	�(����	�������	���������	��- 

�-K-F-D-���#������
���+�  

� &����#������
���+����������������(��
���
�����
��	���#������#�����#��

����������+����� �������	���� ������"����+����� ��� ��
������+����� ���� �������	��������



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

FI�

���A���� ��� ���� "%��� ��� 
������	�� �������	�
��-� �L��	��� ����
��	��� ��#������ ���

�E
#�������#������
���
���@�����#E���	���>���������L�������������
=�
�C-��

�
�
=�
� C+� �
�����
����� 	�� ���� ����������������� �����R
	���
Q
=���
���������������
���
����	����?
�������	�S�

��
�

�
5!��
���

)������
	��������
,
���������
��	���
�����������

��*�����
�����������������
����
!�������
����
<��
���#���

��*�����
���������#J<��� �
���#���
�"�
���#���

��*�����
����������%�	����������
�����
����������	��#���	���
\�����#������+�����

��	�#�	�����	��� �>�	���
����

��	����
���������������	���G��	��
�C������<����C������ ����#���H�

,�������������(�����������	�J	�#���	��
�������������	�J!�D��#�
�#�����!�D�
�������������	�J!�F������#	�>�#���
�������������	�J!��M��
�	�L�#���

��	����
������������������	��� �������������	�J!��F�������>�#����������L�#���
��#���(������������	
�"�������
�

�

C��������������$����
���,���	����5�ID4-�<����	�
(�	����
���#@���-�
�

��� ���� �������� ���� 	
������	�� ��� ���� ������	��� ���� �������+�� ��
� ��� ��$�

�L��	%�����	�#�
����A��������������E
#�������#������
���
��������
�������
�
�

��� ��	�
��
�� ��#����+(���� ��� ��	��� ������	��� @� �
�(
���+�� *����� ���� @�

#��
	�-� �� ����
� ��� ��	�� 	�#�
�� ��� �L��
������� ���#������ *��	�� ��� ���*�� *��

����	�� ��� #�������	�� A��� ��� ���� ��� ��#������
���
��� ��� ������	��� ����

�������+�� ��
� ��� ��$� ����� ���	
������� ��� *�� ��(��������� ��� ���
�#��	�� ��� ���

������	��������� �� ������������ ���
	����	��� @O�� 	�#�
��-� ���#E��� ��� ���������

A��� ���	
�� ��� ���� ��	
�	�(���� ��
�(����� ��� 	
�	�#���	�� ���� ��$�� �� ��
	�� ���

�E
#�������������	��������%��������	�

�	
�"�
������*��������	�#��C������@�����

�	
��� ��	
�	�(���� ��#���#�������
��� ��#�� ��� ���� ��� �&J��� *��
�L��
����

��������
����@�#���������	��#���	��-���(����������	��� �E
#�����*���#��	
����



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

FK�

�������	�����������������
�����
��������+��������$����������@�	�#��C�������������

����	�������������� ���
�� ��� 
�����	�	���+�� ��#���� ��� �������	��� !��]� �� �����

5�I�4-�

'�� �L��	��� 
�(�#����� ��� 	
�	�#���	�� ��#������
���
� �����%������ ��
��

����������	��������������+����
������$�@�����(
��������	
������	��*����	���>����

����
�(�#�����*���	��������
������������	��������������+����
������$-�� �������
��

�
�J<��)�� �L��	�� ������� ����
#���+�� 
�����	�� �� ���� 
�(�#����� ���

��#������
���
��� �	���>����� ��� ��� �������+�� ���� �������+�� ��
� ��� ��$-� &���


6�
�4	�:
59� 4:9� 3
	�	���59� �6�:� ��9� �54"	:��	5:�9� ����
	586	:�� 4:9�

86��:	95�5:�� /� �.��� 4:9� 86��:	95�5:�V� ��>�6
�� �
� ��� 6�856
�65:� 3:��

��	������� ��������+�� ��	
�� ��� ���� ��� !�� @� ��� #�?�
� �
��+�	���� ��� ����


����	�
������	
������	�������������+����
������$�������
����������������������

��(������	�"�#��	��#���
�������(
�������������	���	
�	���������!��5�DK4-�

 �
���� #E�� 
�����	��� ��� ��� �
�� ���� <��)�� *��� �	���>���� ��� ��
#��

�
���
��	�� 
�(�#����� ��� �##������
���+�� A��� �����@�
��� ��*�����
��� ��� ���

��������
���� G!�� @� �RH�� ��*�����
��� ��� ��� #J<��� G�&H�� ���� @� 	
�	�#���	��

�����	�
� ���� ��	����
���� ��	��������	�
���� #������������ G������L�#��� @�

�����>�#��H-� ��	��� 
�(�#����� ��� ���� ��(������	�"�#��	�� ����
��	��� �� ����

�	���>������������������	��������������+����
������$�5��MJ��D���������KJ���4-��

� &���
���
��������
�!��@���������L��������
�����L��	����������"���������

A��� ��#���	
��� ����	��� ��	�

�	
�"�
����� @O�� ��#���#�������
��� ��� �#����

�E
#����-�����	���������	�����*���	�
�������
�������$�@��������	��������C
(����

���� ��(����� ���� 5�IFJ�I�4-� ��(����� ��*�����
��� ��� ��� ��������
���� ��#�� ���

!��@�������E��(���	������	�#��C����	�"�������	�J��$�5�II4-�,�
��	
������������

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



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

�M�

�
������+�� ��
� ��� �������� ���
�#��	�� ��� ��� 
���(�� ��� ��#������������

������������5��D���IK4-������L��	������L��
�������������������	�������������+��

��
������$�
����	�
����<��A���
�����+���	�L�#�����#��	
�	�#���	�����
��*�>��

�(����*�#�
�������
����	�������	�����	�
����5�KM4- 

�-K-F-�-���	�
�����������
#����+(�����

� �L��	��� �#��
	��	��� ��	�
��������� ��
#����+(�������	
�� �E
#��������� ��

��#������
���
��� A��� ������� ��
� ��%����#��	�� 
���"��	��-� ��� 	���
� ��	���

�E
#����� ��� ��	
��*�� #�
(��� 	�
��C�	����� ������
� ���*��� ��	�
��������� ���

�����������
�����#���?�������	���������	��-� &��� ��	�
��������� ��
#����+(�����

������� 
�A��
�
� #�������������� ��� ������ ��
�� #��	���
� ��"����� ����#E	�����

��
�������-� ��%�� ���� ���
�� �� ���
�����������+�� ������ ��(������
� ��� 
���(�� ���

	�L��������
��*�>��������?�
	�������#������	
����������������+����
������$-��

� !����R�@��&����#�	�����>���������*%(������	
�"C��������	��
�#����FM��

#���	
���A���������(�������(����
���>���+��*��E	���-�&����������������	��
�

��#�� �����	�
��� �� ��#�� ��*�����
��� ��� ��	��� ���	�#��� ��>�#E	����-� !������

��	B��� ��#�� ��*�����
��� G�?-� �,H� ���� ������	
�������� ��� ��#������
���
���

������� ���
�#��	�
���@���
� 	��	����#��	�
� ��� 	�L������-������	��� ������ ����

��������������
�
��������-�&���L��
���������%�������#���	
��A�������������	���

��?���,�
�A���
�������#��	����+���#(���#�����������R���
��#��	���
���"�����

	�
��C�	����� 5�K�J�KD4-� �� ��� ������	�� A��� ��	E� 
���������� ��*�����
��� ��� ���

��������
������	�

�#������	
�	�#���	�������,���L��	�����
���(������
����	�
����


��*�>�� �(���-� ,�
� �	
�� ������ ������� ���� ���� ��	B��� ��#�� �����	�
���

��>�#E	����� G�?-� �<�'�'H� ��� 
������� ���� ��"����� ����#E	����� ���

��#������
���
�������
���(�����
��*�>������ ��?�
	�-������	�������������������

�����#������
���
������������
�#��	�
���5�K�4-��



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

���

 �
����		�� �� ��� 
���
	�
��� ��� �L��
������� #E�� �#����� A��� �L��	�� ���
��

��	��	�#��*��	��������*�����	�������������
#������C	����@�����#�����������������

������ ��� DF� 
����	�
��� ��� 	
������	�� G�M� 
�������� �D� *��E	����� @� �� *���	�J


������H-� &��� ������	��� ��?�� �,� �
����	�
��� ��� ���
�#��	�� #�
����� ��� ����

��"��������!����R�@��&������#��
���+�������A�������������	���A�����	�����

��?�� �<�'�'� �� ���� <���-� ��	��� ������	��� ������	�
��� 
�����
� ���� ������ ��

�������
� #E�� ���� ��	�
"����� ��� ���� 	�#��� ��� ���� ��#������
���
��-� &���

������	������	
�	�#���	���������"�
��>�������	�
���������#��*��#E����	������

!�������#��
���+����������������	������	
�	�#���	����������A���
��	
������

5�KF4-�

� ��%����������
�����>��������A������
��������"����E
#���������@������
�

��������������
#���+��
�����	����������	�����������	�
�������������
���#������

������	�
� ��� ��
#�� ��
�+����� ���� ������ ��� ��	��� ���
�� ��	�
���������

��
#����+(�������	����>�����5�K����K�4- 

�-K-F-F-�!��������+����
�����$!�

� ��� ��
��� ��� ��� �������+�� ��
� ����$!� 	������ �� ��
� #E�� �����
���� ��� ����

������	��������������+����
������$���%���#���������
����	�
������<��@�*��E	���-�

��(�������	������*���#��	
����������
��
��+�	��������������	��@�������?�
	�����

���� 
����	�
��� ��� <�� A��� 	������ �������+�� ��
� ��� �$!� ��� ��#��
���+�� ����

�A��������������*���������+��5�KI4-����	�����#������@�������
����������	���A���

��#���	
��������
��������
������� �������
#�����*��E	������� ���� 
����	�
���

���<��� ���� 	
������	����� 
������� ���� �������+����
�����$!���
����� 	���
�����

#�?�
� ����
"�"������ A��� �A������� A��� ��
#������� ��� ��E������ 5�KK4-� &��

������	0:� 856� ��� )�.� :5� �9� 3:�� �5:
6�	:�	���	0:� 8�6�� ��� ��� �8�6� 9�V� W��

�������
���+�����������������	�������������+����
�����$!���������
��������	����



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

���

<���������
�����������+����%������������#��	�-�<���������������	���������
���(%��

����	�"����
������$!�G�����
#��������������
(��"�
�������	�"��#�����	��,!�H�

�������������
����������������*��E	������#����
	���������"������+����
�����

	
������	�-� �� ��� �������� *��E	���� #���	
�� �"��������� ��� ��

����� ��� <�� ��	E�

���	
����������@��������
��������
�������������	
������	��*��E	����@�
����-��

 �������N���#��*��� ������	��� ���� �������+�� ��
� �����$���� ��!�� 	������

	�#��C�����������+����
�����$!-������
������A�����
E�#�@��#��
	��	��������
�

������<�����	�#��C������	�"�������	���������	��-����	���
�����������+����
�����$!�

�����
��������
����	
������	
������	�����	���������	�����������
�"���
�������
��

���	
�	�#���	���������������+����
�����$!�#���	
�����	E�������E������@���	�������

	
������	�-�,�
����#�#��	�����������������������
�����%������������
����	�
���

���<���������	�������
���$�@��$!�"���� ��
����
�A��������� ����������	��� ����

�������+�� ��
� ��� ��$-� ���#E��� ��� �L��	�� ��������	�� �L��
������� ���
�� ���

��(�
�����@��������������	
�	�#���	��������	�
��
���@�
���"�
�����������������	���

	
������	������������	�������
��$!�@���$-�

�-K-�-�<
������	������J,���
�E	�������������	��������������+����
������$�

&���L��
����������	
������	�����+
(�����+��������������	��������������+��

��
������$���������"�>�#�@�
���L��	���������
�	�����L��
����������	
������	��

*��E	����@������"�>�#E�����
����-�,�
���� ���	
�
������ 	���"%��#�@�����������

�L��
��������L��	��	�����������	
������	��
�����@�����
�E	�������������	�������

�������+����
������$�����#�@��������������������������������	�
�	�
�-��



������������������������� �!�"�������

�D�

��+,�&(���5�$�2'F����2������3�#1&����#��

�

6+,�&�������
����F������M����$���
��	
	�������
�	�����
������� �����
����

!�#�� @�� ��� *�� ��#��	���� ��� ��
#�� �#����� ��� ��� ��	
������+�� @� ���


�"���+��������(
E��������������
#�������
�����������
���	�"�#��	����#��������

����������	��������������+����
������$-����	�����#��������������
�#�
����N���

�����������#������������
>�����"��	�(���
���������	
�
���#E����������
�������

���
	����	���@����	
�	�#���	���������
������������+����
������$�����������������

���� ��	������ ���
�� ��	���(%�� 
����� ��� ��	�� C����-� ��%�� ��� #�?�
%�� ��� ���

����
"�"������(������@������������������"�����������������	��������������+����
�

��� ��$�� ��� ����

����� ��� ����
#������� +
(���J	�
#������� @� ��� #E�� 
�����	��

���������������
�����
�	
������	������+
(�����+������������(���������������	�
���

A���*������	
���������A����������B�	�#����N���*�@����#��	���������	�
C��������

��	�������������	���(%��
����������	���������+�-�<
���
����>�
������B�A��������

,������ ���� ���(���� ��#�	���+�� �� �����@����� ���� ��(����	��� 	C
#����� ��$��

��0)��:��F	�:�/�=5�?��
�69'���0)��:��F	�:�/��6�:98��:
�
	5:�=5�?��
�<H�@�

��0)� �:��G	��/9	9� =5�?��
� 9H�� @� ���������
� ���� �
	%������ �����	
����� ��� ����

��
������ G�KI�J�KKI�@��KKKJ�M�MH�����
"�#�����#�������� ��(�������
�����

����
���������(
������
�#��	���������B#�
������������������-��*�
����������

��#��
�#��� ��	�� �
������+�� ����	%����� ���� ��� A��� ��� *�� 
����>���� ��� <����

=��0)��:����:
	6�
65#	6���
$�6�8/9�=5�?��
�>H�����
"�#���A�������B#�
�����

�
	%��������#��	�������
#���L���������-���	��
����?��A��������#��
���+������

�	
�����#����������"��	�(���+�������	���(%��
����������	���������	������	���"%��

#���
-��

�



������������������������� �!�"�������

���

5�?��
�6+���=.�	������
�	�I�	����

�

5�?��
�<+���=.�	������
�	�I�	������
����
��
�����

�

�
�
�
�



������������������������� �!�"�������

�F�

5�?��
�9+���=.�	������
�	� �
������
�

�

5�?��
�>+���=.�	������
�	�$�����������
���Q��
���

�



������������������������� �!�"�������

���

��� ��(����� ��(�
�� ��� ��� #�#��	�� ��	���� ��� ��	���(%�� 
����� 	����� 	���

�#��
	������ ��� ��� �
��+�	���� @� ��� ��� #���?�� ��� ��	��� ������	���� A��� ���

���(�+�	���� ��� '���$� ��
� ��� ����� ��� ��� �
�	�
��� ��� ������
� <��)��

�����������	�#��	�� ���� ��	���� ��#����+(���� @� "�
��+(���� ���� ������	�� 5����

�F4-��

,�
��	
����������#�@�
%�������	���������
����	���(%��
������������������+��

���� �������+�� ��
� ��� ��$� �
������� ��� ����� ������� ������� ��� ����
#���+��

�
������	�������
����@�#E������
�	�#��	���������	
����%�-������������������

A��� ��� �������+�� ���� �������+�� ��
� �����$� ��� ����� 	����� (
������ ����
�������

��%������ @� �����#���+(����� 
�����	�� �� ��� ��
������ ������� ��� (
��� #�@�
%�� ���

������	������
�>����(
��@����'���$����������#E���
�����	�������!��@���E������

�����	���������	��-������
�����L��	��#�@�
��
���
��+�����������	������ 
�>��

!���E�����@������	
��	�����������
#�������
������-��

,�
� 	������������#�@�������
���A����������C�����������A������
����>���

	
������	���
�������������������	��������������+����
������$�����	��(�����#�@�
�

������#���	�� ��� ��� �����#����(%��� ��� ���� ��
��	�
%�	����� ��%������� ��� ���

����
"�"������ @� ��� ���� ���	�
��� �
��+�	���� ��� ��	��� ������	���� ������ ���

#�#��	�����A��������	��	�������	���(%��
�����*��	���������������E������@��
�J

	
������	����%���#����������
��������	J	
������	�-�

<+,�����������	����
=
K���&��*��+	�������� 	
���?�����A��� ����������	��� ����

�������+�� ��
� �����$� ���� ��!�� ��� 	�
����� 
����� ���	�	�	�"�� G@�� ���� ��E������ ��

	
������	�� 
����H� 	������ ����� ��
��	�
%�	����� ��%������ @� ��#�(
E������ @� �����

	������������
"�"���������	��	����������������������	��������������+����
������$-�

,�
� �	
�� ������ �L��	��� ����� �
�	�
���� ���������	��� ������$� A��� ��� 
����������

��������
��+�	���������	���������	��-��



������������������������� �!�"�������

���

�

9+,� #=K������ -����
��� <���
� ��� #�?�
� ������#���	�� (������ ��� ��� ��	���(%��


��������������	��������������+����
������$����	����
�������
��	�
%�	�������%�������

�����#���+(������ ���� 	����� ��� ����
"�"������ @� ���� ���	�
��� �
��+�	���� ��� ����

������	��������������+����
������$�@���!�A�����	E����?����(����#������������

	�
�����
��������	�	�	�"��G��E��������	
������	��
����H��������N��@������
���-�

>+,�#=K��������������
�����

�- !�����
� ��� �
�"�������� @� ���� ��
��	�
%�	����� ��%����J��#�(
E������ ��� ����

������	��������������+����
������$�����������	
��������E�������������N��@����

��
����@�������
�������	����������������	�����<�-�

�- !�����
� ���� 	����� ��� ����
"�"������ @� ���� ���	�
��� �
��+�	���� ��� ����

������	��� ���� �������+�� ��
� ��� ��$� A��� ��	E�� ��?�� ��(���� #��������� ���

��E�������������N��@���#��
�
�����������������+����$���(�	�"�-�

D- !�����
� ���� ��
��	�
%�	����� ��%����J�����#���+(�������� ���� 
����	�
������<��

�����������+����
������$������
���-�

�- !�����
�����L��
����������	
������	��
���J����
�E	�����������������	�������

�������+����
������$-�

A+,�#=K������������	
������

�- !�����
� ��� �L��	��� ����
������� ��%������ @� �
��+�	����� ��	
�� ���� ������	���

#��������	����� ��
� ��� ��$� @� ���� ������	��� �������	����� ��
� ��� ��$� @� ����

"�
����������*���	�	���!��� �A�����	E����?����(����#��������������E�����-�

�- !�����
� ��� ��������� @� ��� ��(�
����� ��� ���� ��#������
���
��� @� ����

��	�

�	
�"�
������������
����	�
������<�������������+����
������$-�



#�������� �#$������

�I�

�+,�.$����$%�3�.T�# #��

�

��� ��?�	�"�� ��� ��	�� ���
	���� ��� ��� ����
���
� ��� ��
#�� ��	������� ���

#�	�����(%���	���>������
�����
����>���+�������	��	��������	�
����@��A�����	������

����
����������
#����	��������������������������	
���?��������������G"�
�#E��

������	�H-����	�����#���������L����
E������
#���
�"��@���#�������
���#���

�������N������(������
�����
����>���+�����������	��������%���#�����#�	�����(%��

��	��%�	���-��

�

6+  ���;��	����������	����

�-�-J� ��	������ ��� �
�"�������� ��� ����N�� G��
=
K�� 6��  �

��� )�� <
���=�� �!��

)��>E��>J,�

�����	���-�,
�"���������������������+����
������$��������!��	
������

��E�������������N��@���	����������������	�����
��<
������	���������
����	�����

��� ���� ������	�� ����N���-� ����
#� ������� ���
������ !���� �MMF��DG�H�DDFJK-�

��
=
K�� <�� <
���=�� �!��  �

��� )�� !����� �� �	� ��-� ,
�"������� ���� ���������

�*�
��	�
��	�������$��J�J�����	�����	���	��
����"��(�����@�������������
����	�����

�������*���
"�@�����MM�-���������$�#���	
�"��MMI���G�MH����KJ��DF-�

�

,�
�� ���� ��	������ ��� �
�"�������� ��� ����N�
��� !��� �����%������ @� ���

��"��
��� �� ������������� ��� ��E������ ��� 	����� ����!�#�����������	+��#������

����N�-� &��� ��������� ��� ��E������ ��
	����%��� �� ���	
��� �B������� @� �
�"������

*����	���
���� @� 	�#��C�� �#����	�
���-� ��� ���� !��� ��� 
���(��
��� ��	���


������������ ���� ��� ��#�(
��%�� ���� ������	��� ���� ��� ��	���(%�� 
������ ���� ���

�������+����
������$�@�������������+����
�����"�
���������*���	�	���!��� -�&���!���

����
����	��������
#��#E����	����������������L�������-��



#�������� �#$������

�K�

�

�-�-J���	������������
"�"������G��
=
K��9��<
���=���!��!�������� �

���)��	���-�

��	��#������,
�(���	������	�
�����$��J�J�����	���,�	���	���������@������������

���	*��$���<��
�����)����O�'�!�*�
	�	��@-�����A��
��##����������@��
�

�M���F�G�H����J�ID-�

�

������N+������	���������������#��	��C�	
����� 
�	
�����	�"��������*�
	���

�����#��
�?�#���	��������������������	�������������+����
������$������E������

��� �#��
�?+� ���� ��� ������	�� ���� �������+�� ��
� ��� ��$� A��� ��#����
�� �����

�
�	�
���� ��� �#��
�?�#���	�� �
�"��#��	�� ���������-� �� ����N�
��� ����� !���

�����%������ ��� ���� A��� 
���(��
��� ��	��� 
������������ ���� ��� ��	���(%�� 
�����

G��E������ @� 	
������	�� 
����H�� ���� ��� �������+�� ��
� ��� ��$� G��� ���� ������	���

�����	����H�� ���� ��� �������+�� ��
� ���� "�
��� ��� ��� *���	�	��� !� ��  �� ���� ����

��#������������ ������������ �
�"���� G������������ ��
� ��	C	�
� @O�� ��
�	���	��H� @�

���������#�
����������
���"������
��
�"��-�&���!�������
����	��������
#��#E��

��	����������������L�������-�

�

�-D-J���	���������
�"�������������
����D�!�*�
	����
������G��
=
K��>��<
���=��

�!�����
��	����!��������	���-�����@��������������<
�������	�	�������$��J�����	���

��	���	��� �� ��
������ ��
"�@-� �� ��A��
� �##���������� @��
� �M�M�FFGFH�FI�J

FIK-�

�

�� ���"+� �� ����� ��� ��	����� 	
���"�
���� @� #��	��C�	
���� ��� ��� A���

��
	�����
��� ���	
��� ��
������ ��� ��� !�*�
	�� ��
����� ��� ��� �N�� �MMI-� ��

����N�
��� !��� �����%������ A��� ��� �
����	��� ��� ��
#�� #E�� ��	������� ��� ���



#�������� �#$������

�M�

���L��������@���	E��	�#��C����������������������������E(����P��������
�����

GPPP-��*�"-�Q9��:�����8�6
��5����:����36#�/V�

�

�-�-J���	������������
����+�����������G��
=
K��A��<
���=���!��!��������!���*���

�	� ��-� �����	� ��� 	*@#�(�������� �����	���� ��� $��J�����	��� 
����� 	
�������	�


�������	��� �����
��������	P����$��J����	�"������$��J��(�	�"����	���	�-�����

����$�#���	
�"��MM���DG�MH�����J�F-�

�

�� �
����	��� ���� 
����	����� ��� 	
��� ������	��� ���� �������+�� ��
� �����$�

A��� 
������
��� 	�#�(��������� ��#�� 	�
����� ��� �������+�� ��� ��� <�-� ��

��#��
�
��� ���� ��
��	�
%�	����� @� ��� �
��+�	���� G����
"�"������ ��� ������	�� ��

��?�
	��@����
���+�������#�����������������������H������D�
����	�
������<������

�������+����
������$�A���
������
������#��#��	
�	�#���	������������+�-��

�

�-F-J���	������������
����+�����������G��
=
K��B����
����������
	�����<
���=��

�!� �	� ��-� �#��	������� ����
���JQ����@� 	
�������	�	���� ��� ��� $��J�����	���

��	���	� 	
��	���P�	*� 
��	�(
�"�
�� ����� 
���
	����� ��	�
�	�
�� 
�"��P-� <
�������	�

,
����M�M���GKH�DII�JK�- 

�

�� �
����	�� ��� �L��
������� ��� ��� B����� ����� ��� 	
������	�� 
���J

����
�E	���� ��� ��� ������	�� ���� �������+�� ��
� ��� ��$� @� ��� 
�"���� ��� �������

�L��
�������A����L��	����������	�
�	�
�������	��	�������������	��-�,�
��	
�������

��� �
����	�� ��� �L��
������� ���� ��� ���� ��� 
��	�(
�"�
� ��#�� 	
�	�#���	��

��	�

�	
�"�
��� ��� ������	��� 
����	�
��� ��� +
(���� �+����� @� ��� �����	�� ���



#�������� �#$������

���

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

��	�
�����������
#����+(����-���

�

<+ $�?�����������������	�����������������R
	��������	�����������	����

&����
�	�
�������������	���������$��	���>�������
��"���
�
�����������	������

���	���������
�����<��*�������������
�	�
�����������������
����(
��������L��
	���

���)������)��<����������!�����,����'����������������@�����'<�5��F4-�&���

������������!��������������
������
�������������������+������������������
�����

��� ��E������ @� <
������	�� G���J��<�H-� &��� ����
��	��� ��	������ ��� ��

����� ���

���������
����������
�������������������+�����!*���J,�(*-�&����
�	�
�����	���>�����

��
�� ���������
� ��� 	���� ��� 
��*�>�� �(���� ���� ��?�
	�� 
����� ���
��� ���� �
�	�
����

���(�+�	����� ������MMF-�

�

9+ .���	���?7
����
	7����
�

&���"�
�����������	�	�	�"�������L�
��������#�����@����"����+����	E���
���

#������� @� 
��(�� ��	�
���
	%����-� &��� "�
������� ��	�(+
����� ��� �L�
����� ���

�B#�
�� @� ��
���	�?�-� &��� "�
������� ����	�	�	�"��� ��� ��#��
�
���#�����	�� ���

	��	�������	�����	����	�@�������	�(+
�����#�����	�����	��	���������J����
���������

	��	��L��	��������*�
���� ��
#����
������-������"��������(��������+����	��%�	����

�����	������+����M-MF-�&������
�������
�"�������������	�������
������������������

��	�
"���������������>������KFZ�����������������
�L�#���+���������
#��-�,�
��

��� ��	�������� ����
"�"������ ��� 
����>+������E��������� ��� ����
"�"������ ���� ����

��
"������R�����J����
-�,�
�������>�
��������	�
���������������#�
	�������������

��*�
	�� ��� ������	��� ���� �������+�� ��
� ��� ��$� ��� 
����>+� ��� ��E������ ���



#�������� �#$������

���


�(
���+�� ��� !�L-� �����#��	�� ��� ���"+� �� ����� ��� ��E������ ��� 
���(���

��#��	�	�"��-��

�

�

�



������	
�������������������	
���

���

�������	
����	������
��	��
������	�

�

������������

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

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

���� ������ '����(� ����������� ��� ���� ��������� �� �%����� ������� �������

 !����!�"��"!��#$$%&#'()*�''%�+���

)����������* ����(�+��,�
�����������������

�

������������-�.�������� ���������-.������ ����� ����/*����+��

�

�����,��!�����

����� ���-�.�� �� ���� ���  ����� ���  ���������� ����� ����������������0�� ����������

 ��*��� �������� ���  ����������� ���������� ��� �� �%��  ���� �����*����� ���

 ��������������������������� ������!"#���� ���� ���������1������������������������

�� �%���������%��2334��5�� ��*�������� ����� ����������������������������������

�������� �-�������6������������������������ �%��&� �����������-�����*������������

���  ������������7�  ����� ��� ����� ��� ���*��� ���  ��*���� ���� ��� �����*������

��-��� ��� �������������� ��� ���������� ������!"#������������������ �%������������

��������������-��� ������������8���������8��������������� ��������� 9�������������

���� ���  �����68�� �����
� ���� ��� !"#
� ���� ���� ��������������  ��� ���� ������ ��� ���

:� ������;�&���������*���� ���*��������������� ���-���������������������-������

�'����

 



ORIGINALES
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Prevalence of HIV-1-infection in dialysis units in Spain 
and Potential Candidates for Renal Transplantation: 
Results of a Spanish Survey

INTRODUCTION. Patients with HIV infection and end-stage

renal disease (ESRD) have improved their survival in the last

few years. HIV infection is not considered a contradiction 

for renal transplantation, but little experience exists 

in renal transplantation in HIV infected individuals. There 

is no information about the prevalence of HIV infection in

Spanish patients under renal replacement therapies (RRT).

METHODS. A survey was performed in Spanish dialysis units

during 2004. The objective was to study the prevalence

and characteristics of HIV infection in patients under RRT

in Spain. We also aimed to know how many of them met

the Spanish criteria to be included on the renal

transplantation waiting list. 

RESULTS. HIV prevalence was 1.15% (95%CI 0.85-1.45) 

of 4,962 patients who were under RRT, mostly under

hemodialysis and, less commonly, peritoneal dialysis. The

most frequent risk factor for HIV infection was parenteral

drug use (58%). The most common causes of ESRD were

glomerulonephritis (44%). The median time under RRT was

46 months. Coinfections with hepatitis C (60%) and B (7%)

were found. Thirty-four percent of patients had a history 

of aids-defining events. Eighty-six percent were under

HAART. The median CD4 cell count was 333 cells/�l 

and the viral load was undetectable in 68%. Of 40 patients

with a completed clinical questionnaire, 9 (22.5%) met 

the Spanish criteria for renal transplantation.

CONCLUSION. HIV prevalence in patients under RRT in Spain

is 1.15% (0.85%-1.45%) and 22.5% percent of these patients

met the Spanish criteria to be included on a renal

transplantation waiting list. 

Key words: Hemodialysis. Peritoneal dialysis. Home

hemodialysis. HIV infection. Renal transplantation. HCV

infection.

INTRODUCCIÓN. La supervivencia de los pacientes infectados

por el virus de la inmunodeficiencia humana (VIH) en

situación de enfermedad renal crónica avanzada (ERCA) ha

mejorado significativamente en los últimos años. La

infección por el VIH ha dejado de ser una contraindicación

para inclusión en terapia renal sustitutiva (TRS) y también

para el trasplante renal, pero existe poca experiencia al

respecto. En España no existen datos sobre prevalencia de

la infección por el VIH en pacientes en TRS.

MÉTODOS. Se realizó una encuesta a los centros de diálisis

españoles en el año 2004. Los objetivos fueron conocer 

la prevalencia y las características de la infección por el 

VIH en los pacientes en TRS en España, y saber cuántos 

de ellos serían candidatos para ser incluidos en lista 

de espera para trasplante renal.

RESULTADOS. La prevalencia de infección por el VIH fue del

1,15% (intervalo de confianza [IC] del 95%: 0,85-1,45) del

total de 4.962 pacientes bajo TRS. La mayoría de ellos en

hemodiálisis y en menor número en diálisis peritoneal. El

factor de riesgo más frecuente para adquirir el VIH fue la

vía parenteral (58%). La causa más frecuente de ERCA

fueron las glomerulonefritis (44%). La media de tiempo en

TRS fue de 46 meses. Hubo coinfecciones por virus de la

hepatitis C (VHC) en el 60% y B (VHB) en el 7%. El 34% de

pacientes habían presentado episodios C de forma previa.

El 86% estaban en tratamiento antirretroviral de gran

actividad. La media de CD4 era de 333 cél./�l y la carga

viral fue indetectable en el 68%. Nueve de los 40 pacientes

con un cuestionario clínico completo (22,5%) cumplirían los

criterios españoles para trasplante renal.

CONCLUSIÓN: La prevalencia de la infección por el VIH en

pacientes en TRS en España es del 1,15% (0,85-1,45%). El

22,5% de estos pacientes cumplirían los criterios españoles

para ser incluidos en lista de espera para trasplante renal.

Correspondencia: Dra. G. Barril.
Servicio de Nefrología. Hospital Universitario La Princesa.
Diego de León, 62. 28006 Madrid. España.
Correo electrónico: gbarril@wanadoo.es
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de Trabajo de la Infección por el VIH en Diálisis de la SEN.
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Introducción
A partir de 1996 y tras la introducción del tratamiento an-

tirretroviral de gran actividad (TARGA) el curso clínico de la
infección por el virus de la inmunodeficiencia humana (VIH)
ha cambiado de manera significativa, con un descenso de la
morbilidad por procesos oportunistas y de la mortalidad glo-
bal de los pacientes con sida1,2. Esta mejoría en el pronóstico
ha hecho que haya aumentado notablemente la mortalidad
por algunas enfermedades de órgano terminal, como por
ejemplo la cirrosis hepática en pacientes coinfectados por el
VIH y los virus de la hepatitis C (VHC) o B (VHB)3,4.

En el caso de la enfermedad renal, esta mejoría en la su-
pervivencia posibilitaría que un porcentaje mayor de estos
pacientes puedan entrar en programas de terapia renal
sustitutiva (TRS), sean o no candidatos a trasplante renal,
lo cual mejora su expectativa de vida. Sin embargo, en el
momento actual y en España se desconoce la cifra real de
pacientes infectados por el VIH que están en situación de
enfermedad renal crónica avanzada (ERCA) y en progra-
ma de TRS.

Los estudios de seroprevalencia de la infección por el
VIH en las unidades de hemodiálisis en varios países
europeos y americanos han demostrado que es muy varia-
ble entre los diferentes países y también dentro de un mis-
mo país, dependiendo de la localización geográfica de la
unidad de hemodiálisis, de la demografía de los pacientes
que son tratados en cada unidad y de los criterios indivi-
duales de cada unidad. Los datos publicados en los años
ochenta y principios de los noventa muestran un rango
muy amplio, siendo la prevalencia global estimada en Eu-
ropa del 0-5%5. La prevalencia estimada por los Centers
for Diseases Control and Prevention (CDC) en Estados
Unidos en el año 2000 era del 1,5% y se estima que los pa-
cientes infectados por el VIH constituyen menos del 1%
del total de pacientes que están en TRS5,6.

El pronóstico de los pacientes infectados por el VIH y
TRS ha ido mejorando de forma progresiva a lo largo de
las dos últimas décadas. En los años ochenta el pronóstico
de estos pacientes era muy desfavorable, con una impor-
tante mejoría de la supervivencia a lo largo de la década
de los noventa. Se ha correlacionado una mejor supervi-
vencia en los pacientes que están bajo TARGA y con ma-
yor recuento de linfocitos CD45,7-9. A pesar de ello, existen
pocos estudios prospectivos que evalúen la supervivencia
de los pacientes infectados por el VIH y en ERCA en la era
del TARGA. La mayoría de datos proceden de Estados
Unidos, donde las causas de ERCA en estos pacientes son
diferentes respecto a Europa.

Este aumento de supervivencia y la mayor aparición de
enfermedad orgánica terminal han hecho que en la actua-
lidad la infección por el VIH deje de ser una contraindica-
ción formal para el trasplante. En España ya existe expe-
riencia en trasplante hepático en los pacientes infectados
por el VIH, siendo los resultados favorables10, en cambio
poca experiencia existe en el trasplante renal. Solamente
se ha publicado un caso hasta la fecha, si bien el mismo
grupo de trasplante ha realizado dos trasplantes más (co-
municación personal Dra. A. Mazuecos; Hospital Puerta
del Mar, Cádiz) y se conocen otros tres; tres en el Hospital
Ramón y Cajal de Madrid (comunicación personal Dr. F.J.
Burgos) y uno en el Hospital Clínic de Barcelona (comuni-
cación personal Dr. F. Oppenheimer), lo que hace un total

de 7 pacientes. Los resultados a corto plazo de estos pa-
cientes han sido favorables11,12.

El objetivo de este estudio es conocer la prevalencia y las
características de la infección por el VIH en los pacientes
que están bajo TRS en España. El segundo objetivo es cono-
cer cuántos de estos pacientes serían potenciales candidatos
para ser incluidos en lista de espera para trasplante renal.

Métodos
Se realizó una encuesta dirigida a los centros de diálisis españoles

a lo largo del último trimestre del año 2004. Se encuestaron centros
de todas las Comunidades Autónomas de España y todos los centros
pertenecen al sistema sanitario público o tienen concierto con él. En di-
cha encuesta se recogieron las siguientes variables: número total de
pacientes en TRS (hemodiálisis, diálisis peritoneal y hemodiálisis do-
miciliaria) y número de pacientes infectados por el VIH en cada moda-
lidad. Además, en los pacientes infectados por el VIH se recogieron: da-
tos demográficos, conductas de riesgo para la adquisición del VIH,
tipo de enfermedad renal, modalidad de TRS, tiempo de evolución en
TRS, antecedentes de episodios definitorios de sida, situación virológi-
ca e inmunológica, realización de TARGA, presencia de coinfecciones
por el VHC y/o el VHB y hábitos y aptitudes de los pacientes (consumo
de alcohol y/o drogas y valoración psicológica y psiquiátrica). También
se solicitó a los responsables de los centros de diálisis su opinión anó-
nima respecto a si los pacientes infectados por el VIH en programa de
TRS debían ser incluidos en listas de espera para trasplante renal.

Los criterios de inclusión en lista de espera para trasplante renal
en España fueron los siguientes13: ausencia de eventos C, recuento de
linfocitos CD4 > 200 cél./�l, carga viral (ARN del VIH) indetectable en
plasma (< 200 copias/ml) bajo TARGA y abstinencia de heroína y co-
caína durante al menos 2 años.

Los resultados obtenidos en la encuesta se introdujeron en una
base de datos y se analizaron mediante el software SPSS versión 11.0.
Se utilizó la media ± desviación estándar para variables continuas y
los porcentajes para variables cualitativas. Se establecieron las cifras
de prevalencia calculando los intervalos de confianza del 95% (IC
95%) basados en la aproximación a la normal. Para valorar la corre-
lación entre infección por el VIH e infección por el VHC se utilizó la
prueba no paramétrica de Spearman.

Resultados
Cincuenta centros de diálisis españoles han participado

en la encuesta (46 hospitalarios y 4 unidades satélites am-
bulatorias), existiendo centros de casi todas las comuni-
dades autónomas de España (Andalucía, 4 centros; Islas
Baleares, 1; Castilla-La Mancha y Castilla y León, 5; Ca-
taluña, 7; Comunidad Valenciana, 5; Extremadura, 1; Ga-
licia, 4; La Rioja, 1; Madrid, 17; Navarra, 2; País Vasco, 2).
Un total de 4.962 pacientes están incluidos en programa
de TRS: 4.079 en hemodiálisis, 876 en diálisis peritoneal
y 7 en hemodiálisis domiciliaria.

La prevalencia de infección por el VIH es de 1,15%
(57/4.962) (IC 95%: 0,85-1,45) y las cifras de prevalencia en
hemodiálisis, diálisis peritoneal y hemodiálisis domicilia-
ria son del 1,07% (44/4.079) (IC 95%: 0,76-1,40), 1,48%
(13/876) (IC 95%: 0,79-2,5) y 0%, respectivamente (tabla 1).
Los pacientes infectados por el VIH son aislados durante la
sesión de hemodiálisis en el 54% de los casos. Del total de
58 pacientes infectados por el VIH, se han completado
50 cuestionarios clínicos (39 en hemodiálisis y 11 en diáli-
sis peritoneal). La media de edad fue de 42 años (límites:
28-66) y el 72% de pacientes eran hombres. Las conductas
de riesgo para adquirir el VIH en estos pacientes fueron: ex-
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posición parenteral en el 58% de los casos (antiguos usua-
rios de drogas, 86%; transfusiones, 10,5%; otros, 3,5%);
conducta sexual de riesgo en el 24,5% de los casos (hetero-
sexual, 50%; homosexual, 43%; bisexual, 7%) y desco-
nocidos en el resto de casos. Las causas de ERCA se mues-
tran en la tabla 2, siendo la más frecuente los distintos tipos
de glomerulonefritis (44%). La media de tiempo de infección
por el VIH fue de 109 meses (límites: 12-228) y la media de
tiempo en TRS de 46 meses (límites: 1-288). Sólo 3 casos
presentaron seroconversión para el VIH después de iniciar
la TRS. La media de tiempo de infección por el VHC fue de
112 meses, existiendo una correlación positiva y esta-
dísticamente significativa entre el tiempo transcurrido des-
de la infección por el VIH y el transcurrido desde la del
VHC (p < 0,01). Se diagnosticaron coinfecciones por el VHC
y el VHB en el 60 y 7%, respectivamente. Se obtuvo infor-
mación de la función hepática en el 54% de los coinfectados,
el 8% de ellos en fase de cirrosis (todos en estadio A de la
clasificación de Child en el momento de realizar la encuesta).

El 34% de los casos habían presentado eventos C de for-
ma previa (lo más frecuente tuberculosis y casi siempre
asociada a otras infecciones oportunistas). El 86% de los
pacientes estaban bajo TARGA, siendo la media de linfoci-
tos CD4 de 333 cél./�l (límites: 71-901) y la carga viral del
VIH indetectable (< 200 copias/ml) en el 75% de casos. El
70% de los pacientes no consumían drogas de forma activa
en el momento de realizar la encuesta, y el 64% de ellos
presentaban un período de abstinencia de heroína y cocaí-
na superior a 2 años. El 13,5% estaban en programa de
metadona. La evaluación psiquiátrica fue favorable en el
83% de los casos. Del total de pacientes, tres fueron some-
tidos a trasplante renal.

De los 50 cuestionarios clínicos, 40 reunían toda la in-
formación necesaria para valorar los criterios de inclusión
en lista de espera para trasplante renal. Diez pacientes se
excluirían por criterios inmunológicos (CD4 < 200 cél./�l);
de los 30 restantes, 11 se excluirían por criterios virológi-
cos (carga viral > 200 copias/ml) y otros siete por absti-
nencia de drogas inferior a 2 años o por valoración psico-
lógica desfavorable. De los 12 pacientes restantes se
excluirían cuatro por haber tenido infecciones oportunis-
tas. Por tanto, 8 pacientes podrían ser incluidos en lista
de espera para trasplante renal. Si se consideran algunas
infecciones oportunistas no excluyentes (tuberculosis,
Pneumocystis jiroveci, esofagitis por Candida) un pacien-
te más podría ser incluido en dichas listas (tabla 3).
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TABLA 1. Prevalencia de la infección por el VIH en las diferentes modalidades de TRS y coinfecciones por el VHC y el VHB

Hemodiálisis Diálisis peritoneal Hemodiálisis domiciliaria Total
(n = 4.079) (n = 876) (n = 7) (n = 4.962)

Infección por el VIH, 44 (1,07%) 13 (1,48%) 0 (0%) 57 (1,15%)
n (%) IC 95% (0,76-1,40) IC 95% (0,79-2,5) IC 95% (0,85-1,45)

Coinfecciones
VHC 25 10 – 35 (60%)
VHB 3 1 – 4 (7%)

VIH: virus de la inmunodeficiencia humana; TRS: terapia renal sustitutiva; VHC: virus de la hepatitis C; VHB: virus de la hepatitis B; 
IC 95 %: intervalo de confianza del 95 %.

TABLA 2. Causas de ERCA

Etiología de la ERCA Número Porcentaje

Diabetes mellitus 4 8
Glomerulonefritis* 22 44
Nefropatía asociada al VIH 2 4
Hipertensión arterial 3 6
No filiada 11 16
Nefropatía intersticial 2 4
Poliquistosis 2 4
Otras** 4 8

Total 50 100

*Glomerulonefritis: crioglobulinemia (1), glomerulonefritis no
especificadas (4), glomerulonefritis asociada al virus de la hepatitis C (1),
glomerulonefritis extracapilar (1), glomerulonefritis segmentaria y focal
(3), glomerulonefritis mesangial (2), glomerulonefritis
membranoproliferativa (3).
**Esclerosis glomerular, rabdomiólisis, sepsis, nefrectomía bilateral 
por tumor renal.
ERCA: enfermedad renal crónica avanzada; VIH: virus de la
inmunodeficiencia humana.

TABLA 3. Criterios de inclusión-exclusión para trasplante renal
en 40 pacientes infectados por el VIH en TRS

Número

Criterios de exclusión
Acontecimientos definitorios de sida 

(acontecimientos C) 17
Tuberculosis sola 2
Tuberculosis asociada a otras 

infecciones oportunistas* 5
Candidiasis esofágica 1
Candidiasis asociada a otras 

infecciones oportunistas** 2
Criptococosis 2
Otras infecciones oportunistas 5

Criterios inmunológicos: 
CD4 < 200 cél./�l 10

Criterios virológicos: 
carga viral detectable 12

Abstinencia menos de 2 años 
(heroína o cocaína) 13

Valoración psiquiátrica desfavorable 7

Inclusión de posibles candidatos
Por criterios inmunológicos 

(CD4 > 200) 30
y virológicos (CV < 200 copias) 19
y con abstinencia de drogas más 

de 2 años 14
y con valoración psiquiátrica 

favorable 12
y según acontecimientos C:

ningún acontecimiento C 8
excepto tuberculosis, Candida

o neumonía por Pneumocystis jiroveci 9

Total posibles candidatos 
a ser incluidos en lista 
de trasplante renal 9/40 pacientes (22,5%)

*Tres a toxoplasmosis, una a herpes virus y una a citomegalovirus.
**Dos a toxoplasmosis y una a neumonía por Pneumocystis jiroveci.
VIH: virus de la inmunodeficiencia humana: TRS: terapia renal
sustitutiva.



Por tanto, según los criterios españoles para trasplante
renal en pacientes infectados por el VIH13, 9/40 (22,5%)
pacientes cumplirían los criterios de inclusión para ser ad-
mitidos en lista de espera para trasplante renal. De estos
9 pacientes seleccionados, siete presentaban además coin-
fección por el VHC, uno por el VHB y uno por ambos virus,
siendo este último el único de ellos que estaba en fase de
cirrosis hepática.

El 75% de los 50 centros encuestados contestaron a la
pregunta sobre si los pacientes infectados por el VIH (con
buen control clínico, virológico e inmunológico) y en TRS
debían ser incluidos en lista de espera para trasplante re-
nal. El 88% de ellos contestó sí estar de acuerdo en incluir
a estos pacientes en lista de espera para trasplante renal.

Discusión
Este es el primer estudio realizado en España para de-

terminar la prevalencia de la infección por el VIH en pa-
cientes bajo TRS. En una encuesta realizada en 50 centros
de diálisis en España en el año 2004, 57 de los 4.962 pa-
cientes en TRS tenían infección por el VIH. Por lo tanto, la
prevalencia de infección por el VIH en pacientes bajo TRS
en España en el año 2004 es del 1,15% (IC 95%: 0,85-1,45).
Dado que la muestra estudiada incluye muchos centros
hospitalarios (lo que implica incluir a los centros de he-
modiálisis que tienen unidades específicas para el VIH),
puede existir una sobreestimación de la prevalencia de
infección por el VIH en hemodiálisis en España (hay un
número elevado de pacientes que realizan hemodiálisis
en unidades extrahospitalarias en las que no se suele in-
cluir a pacientes infectados por el VIH). Si el número to-
tal de pacientes que realizan hemodiálisis en el momento
actual es de aproximadamente 17.000, la prevalencia total
podría estar por debajo del 1%. Por el contrario, el núme-
ro de pacientes que están en diálisis peritoneal es más re-
presentativo del total, ya que se tuvieron datos de 876 pa-
cientes de un total aproximado de 1.300 casos en diálisis
peritoneal, siendo por tanto la prevalencia de infección por
el VIH en diálisis peritoneal probablemente más repre-
sentativa. Los datos de prevalencia son variables entre los
diferentes países y las áreas geográficas dentro de un mis-
mo país. Un estudio similar se llevó a cabo en 1995 en Ita-
lia y se halló una prevalencia aproximada del 0,13%14, y
en Francia del 0,69% en el año 200215, existiendo escasa
información respecto a otros países europeos. Se estima
que la prevalencia en Estados Unidos es algo superior
(1,5% en el año 2000) debido a que la población afroame-
ricana tiene mayor afectación renal por nefropatía asocia-
da al VIH que la población hispana y caucasiana. Según la
modalidad de TRS hemos encontrado una mayor preva-
lencia de pacientes infectados por el VIH en diálisis peri-
toneal que en hemodiálisis y ningún paciente en hemo-
diálisis domiciliaria. Una posible explicación para ello
sería la elección de diálisis peritoneal en pacientes infec-
tados por el VIH para evitar el riesgo de transmisión no-
socomial en las unidades de hemodiálisis, principal vía de
transmisión de enfermedades virales en los pacientes en
hemodiálisis. Una vez conocida la prevalencia aproximada
de la infección por el VIH en TRS en España, sería intere-
sante realizar estudios prospectivos para evaluar la pre-
valencia con mayor precisión y la supervivencia de estos

pacientes en la era del TARGA (tanto los que permanecen
en TRS como los que se someten a trasplante renal).

En la actualidad la infección por el VIH ha dejado de
ser una contraindicación para el trasplante. Existe más
experiencia en trasplante hepático que en renal en pacien-
tes infectados por el VIH, en parte debido a que en la in-
suficiencia hepática terminal la única alternativa es el
trasplante; en cambio, en la ERCA existe la posibilidad
de TRS. Casi toda la experiencia en trasplante renal en
pacientes infectados por el VIH procede de Estados Unidos
y los resultados han cambiado significativamente desde
la introducción de TARGA12. Antes de 1996 (antes de
TARGA) la infección por el VIH se asociaba a mayor mor-
talidad del paciente y a menor supervivencia del injerto16.
Después de 1996 y tras la introducción de TARGA, la su-
pervivencia a corto y medio plazo de los pacientes infecta-
dos por el VIH fue similar a la de los no infectados por el
VIH, y el uso de la inmunosupresión necesaria para evi-
tar el rechazo no se asoció a mayor progresión de la infec-
ción por el VIH ni a un mayor número de infecciones opor-
tunistas y/o tumores17-19.

De los 40 pacientes analizados en nuestro estudio, 9 ca-
sos (22,5%) cumplirían los criterios españoles para ser in-
cluidos en lista de espera para trasplante renal. Un estudio
similar llevado a cabo por Tumietto et al20 evaluó a 17 pa-
cientes infectados por el VIH de un total de 38 unidades de
diálisis en Italia. Un solo paciente (6,3%) cumplía todos los
criterios para ser incluido en lista de espera para trasplan-
te renal. Es posible que el número de posibles candidatos
para ser incluidos en lista de trasplante dependa de los cri-
terios de selección en relación con el VIH que se utilicen en
cada país. A pesar de ello, del estudio de Tumietto et al20 y
también de nuestros resultados se puede extraer la conclu-
sión de que la inclusión de pacientes infectados por el VIH
adecuadamente seleccionados en lista de espera para tras-
plante renal no representa un gran impacto en número to-
tal de pacientes añadidos en estas listas. Según cifras de la
Organización Nacional de Trasplantes, en el año 2003 se
incluyeron 4.026 pacientes en lista de espera para tras-
plante renal en España, por lo que la inclusión de 9 pacien-
tes más representaría el 0,22% del total21.

De todos los pacientes con coinfección por el VHC, el 8%
estaban en fase de cirrosis y todos ellos en estadio A de la
clasificación de Child en el momento de realizar la encues-
ta. Por tanto, ninguno de ellos cumpliría criterios de tras-
plante hepático en el momento actual. A pesar de ello, por
la elevada tasa de coinfección por el VIH/VHC, es posible
que en un futuro existan pacientes candidatos a un tras-
plante combinado hepático y renal.
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Abstract

End-stage renal diseases (ESRD) are becoming more frequent in HIV-infected patients. In Europe there is little
information about HIV-infected patients on dialysis. A cross-sectional multicenter survey in 328 Spanish dial-
ysis units was conducted in 2006. Information from 14,876 patients in dialysis was obtained (81.6% of the Span-
ish dialysis population). Eighty-one were HIV infected (0.54%; 95% CI, 0.43–0.67), 60 were on hemodialysis,
and 21 were on peritoneal dialysis. The mean (range) age was 45 (28–73) years. Seventy-two percent were men
and 33% were former drug users. The mean (range) time of HIV infection was 11 (1–27) years and time on dial-
ysis was 4.6 (0.4–25) years. ESRD was due to glomerulonephritis (36%) and diabetes (15%). HIV-associated
nephropathy was not reported. Eighty-five percent were on HAART, 76.5% had a CD4 T cell count above 200
cells, and 73% had undetectable viral load. Thirty-nine percent of patients met criteria for inclusion on the re-
nal transplant (RT) waiting list but only 12% were included. Sixty-one percent had HCV coinfection. HCV-coin-
fected patients had a longer history of HIV, more previous AIDS events, parenteral transmission as the most
common risk factor for acquiring HIV infection, and less access to the RT waiting list (p � 0.05). The prevalence
of HIV infection in Spanish dialysis units in 2006 was 0.54% HCV coinfection was very frequent (61%) and the
percentage of patients included on the Spanish RT waiting list was low (12%).
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Introduction

WITH THE INTRODUCTION of highly active antiretroviral
therapy (HAART) in 1996, HIV-related morbidity and

mortality have decreased dramatically. Nevertheless, HIV-
infected patients develop chronic end-stage liver and kidney
diseases.1,2 In this setting, interest in end-stage renal diseases
(ESRD) and renal transplantation in the HIV-infected popu-
lation has increased in the past few years.

HIV-infected patients can develop ESRD for reasons not
related to HIV infection (diabetes mellitus, hypertension,

polycystic kidney disease, injecting drug use, etc.), related to
HIV infection [HIV-associated nephropathy (HIVAN), im-
mune-complex-mediated glomerulonephritis, and throm-
botic microangiopathy], or related to coinfection by hepati-
tis B virus (HBV) and hepatitis C virus (HCV). In the United
States, HIVAN is a common cause of ESRD in African-Amer-
icans aged between 24 and 60 years. In Europe, the preva-
lence of HIVAN is lower, and it mainly affects blacks.3–5

The prevalence of HIV infection in dialysis units varies
widely between different countries and even within the same
country. This depends on the geographic location of the dial-

1Infectious Diseases Service, Hospital Clinic-IDIBAPS, University of Barcelona, Barcelona, Spain.
2Nephrology Service, La Princesa University Hospital, Madrid, Spain.
3Renal Transplant and Nephrology Service, Hospital Clinic-IDIBAPS, Barcelona, Spain.
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10Nephrology Service, Bellvitge University Hospital, Hospitalet del Llobregat, Barcelona, Spain.
11AEC-GESIDA, Madrid, Spain.
*The investigators of the Spanish HIV Infection in Dialysis Study Group are listed in the Appendix.



ysis unit and the demographic characteristics of the patients
attended in each unit. In the late 1980s, the estimated preva-
lence in Europe was 0–5%.6 In the United States, a preva-
lence study using the United States Renal Data System (US-
RDS) database evidenced an increase of the prevalence of
HIV infection in the U.S. ESRD population from 0.90% in
1995 to 1.16% in 2000. 7 In 2002, the Centers for Disease Con-
trol and Prevention (CDC) estimated a prevalence of 1.5% in
the United States.8 There is little information about the
prevalence of HIV infection in dialysis units in Europe dur-
ing the HAART era with the exception of two previous stud-
ies in France (prevalence of 0.38% and 0.67% in 1997 and
2002, respectively)9,10 and one in Spain (prevalence of 1.15%
in 2004).11

In the early 1980s, survival of patients with AIDS and
ESRD was poor and, consequently, the value of providing
maintenance dialysis to this group was questioned.12 Over
the past two decades, with the appearance of effective treat-
ments and improved survival, experience in the manage-
ment of HIV-infected patients with ESRD has been accumu-
lating, and both hemodialysis (HD) and peritoneal dialysis
(PD) have proven effective in these patients.13 Furthermore,
in recent years many centers in the United States14–16 and in
Spain17,18 have been performing renal transplantation in
HIV-infected patients with encouraging results. HIV-specific
inclusion criteria have been defined in Spanish19 and British
guidelines for kidney transplantation.20

The aim of this survey was to investigate the prevalence
and characteristics of HIV-infected patients receiving dialy-
sis in Spain in 2006 and to identify potential candidates for
renal transplantation.

Materials and Methods

Study population

During the second trimester of 2006 a cross-sectional mul-
ticenter survey was carried out under the coordination of the
Spanish HIV Infection in Dialysis Study Group [from the
Spanish Nephrology Society (SEN) and the Spanish Society
of Infectious Diseases and Clinical Microbiology (SEIMC)].
Serum screening for HIV, HCV, and HBV was performed in
all patients who started dialysis in Spain.21 The study pop-
ulation was obtained from 328 dialysis centers (HD and PD
units) from public and private hospitals and outpatient clin-
ics. A questionnaire was sent to all centers requesting the fol-
lowing information: total number of patients and number of
HIV-infected patients under the different modalities of renal
replacement therapy [HD, PD, and home hemodialysis
(HHD)]. During the third trimester of 2006, nonresponding
centers were contacted again via electronic mail or telephone.
For every HIV-infected patient, a separate questionnaire was
sent to obtain the following variables: demographic data, re-
nal diagnosis (either clinical or by biopsy), modality of and
time on dialysis, duration of HIV infection, risk factors for
HIV transmission, previous AIDS-defining events, last or
current HIV-RNA plasma viral load determination, last or
current CD4� T cell count (cells/mm3), HAART regimen,
HBV and HCV coinfections, psychological and psychiatric
situation, history of drug abuse, diabetes mellitus, and car-
diovascular comorbidity. We also asked about HIV-infected
transplant recipients or whether they were on the renal trans-
plant waiting list.

The causes of ESRD were classified according to the cri-
teria of the European Dialysis and Transplant Association
(ERA-EDTA).

The Spanish criteria for HIV status when selecting renal
transplantation candidates were as follows: no history of op-
portunistic infections (except tuberculosis, esophageal can-
didiasis, or Pneumocystis jiroveci pneumonia), CD4� T cell
count above 200 cells/mm3, and an undetectable HIV-RNA
plasma viral load or a viral load that was suppressible with
HAART. In Spain, where most of these patients are former
injecting drug users, a 2-year period of abstinence from co-
caine and heroin abuse is also required, although patients
can be participating in the methadone program.19

Statistical analysis

Collected data were analyzed using the SPSS statistical
package (version 14.0; SPSS, Inc., Chicago, IL). Quantitative
variables are expressed as the mean and standard deviation
and qualitative variables as the number of patients and per-
centages. The Chi-square test or Fisher’s exact test was used
to compare qualitative variables. The t test was used to com-
pare quantitative variables. The significance level was set at
0.05.

Results

In January 2007, the questionnaire was completed by 200
out of 328 dialysis centers representing a response rate of
61% of the centers and 81.6% of the total Spanish dialysis
population. Of the responding centers, 91 (45.5%) were hos-
pital units and 109 (54.5%) were outpatient clinics. Of the 128
nonresponding centers, 116 (90%) were outpatient clinics.
Thirty-five (17.5%) of the responding centers had HIV-in-
fected patients under dialysis.

The total number of patients in renal replacement therapy
was 14,876 (13,537 in HD, 1,317 in PD, and 22 in HHD). The
total number of HIV-infected patients was 81, representing
an estimated prevalence of 0.54% (95% CI, 0.43–0.67). All had
HIV-1 infection. Sixty HIV patients were receiving HD
(prevalence, 0.44%; 95% CI, 0.33–0.57) and 21 were receiving
PD (prevalence 1.59%; 95% CI, 0.99–2.42). There were no
HIV-infected patients on HHD (Table 1).

Data from the 81 HIV-1-infected patients on dialysis were
analyzed (Table 2). The mean age was 45.5 � 8.7 years and
72% were men. The mean duration of dialysis was 4.6 � 4.5
years, being longer in the HD group (p � 0.01). The most fre-
quently used modality of renal replacement therapy was HD
(74%). The main causes of ESRD were different types of
glomerulonephritis (36%) followed by diabetic nephropathy
(15%). No HIVAN or thrombotic microangiopathy was re-
ported. However, only 23% of patients had a biopsy-proven
diagnosis.

The mean time from HIV infection was 11.9 � 6.9 years.
The most frequent risk factor for HIV was parenteral expo-
sure in the HD group and high-risk sexual behavior (het-
erosexuality and men who have sex with men) in the PD
group. The mean CD4� T cell count was 358 � 191
cells/mm3 (range: 16–845) and 62 patients (76.5%) had a
CD4� T cell count above 200 cells/mm3. Fifty-nine patients
(73%) had an undetectable plasma HIV-RNA viral load with
no difference between the two groups. Previous AIDS-defin-
ing events were more frequent in patients under PD (p �
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0.05), the most frequent being infection by Mycobacterium tu-
berculosis. Eighty-five percent of patients were under differ-
ent antiretroviral treatments and the most frequent regimen
was the combination of two nucleoside and/or nucleotide
reverse transcriptase inhibitors with either one nonnucleo-
side reverse transcriptase inhibitor or one protease inhibitor.
Information about HAART dosage was not collected.

When the Spanish criteria for renal transplantation in HIV-
infected patients were applied,19 we found that 32 patients
(39.5%) fulfilled the criteria to be included on the renal trans-
plant waiting list. The remaining 49 patients had at least one
exclusion criterion for kidney transplantation, the most fre-
quent being an unfavorable psychological and psychiatric
status (32 cases). Other exclusion criteria were previous op-

HIV-1 INFECTION IN DIALYSIS UNITS IN SPAIN 1231

TABLE 1. PREVALENCE OF HIV, HCV, AND HBV IN DIALYSIS UNITS IN SPAINa

HDb PDb Total
(n � 13,537) (n � 1,317) (n � 14,876)

HIV infection 60 21 81
[number (%; 95% CI)] (0.44%; 0.33–0.57%) (1.59%; 0.99–2.42%) (0.54%; 0.43–0.67%)

Coinfections
[number (%)]
HCV 35 10 45 (55%).
HBV 1 1 2 (2.4%)
HCV � HBV 2 3 5 (6%).

aHCV, hepatitis C virus; HBV, hepatitis B virus; HD, hemodialysis; PD, peritoneal dialysis; CI, confidence interval.
bThere were no HIV-infected patients in home hemodialysis.

TABLE 2. DEMOGRAPHIC CHARACTERISTICS OF 81 HIV-INFECTED PATIENTS IN DIALYSISa

Characteristic Total HD PD p

Number of patients (%) 81 60 (74%) 21 (26%)
Male gender, N (%) 58 (72%) 42 (70%) 16 (76%) 0.74
Mean age (years) 45.5 � 8.7 45 � 8.8 46.7 � 8.3 0.35
Diabetes mellitus, N (%) 19 (23%) 14 (23%) 5 (23%) 0.66
Cardiovascular events, N (%) 21 (26%) 17 (28%) 4 (19%) 0.32
Duration of dialysis (years) 4.6 � 4.5 5.1 � 5.0 2.8 � 1.7 �.01
Causes of ESRD, N (%)

Glomerulonephritis 29 (36%) 19 (31%) 10 (47.5%)
Diabetic nephropathy 12 (15%) 10 (16.5%) 2 (9.5%) 0.74
Unknown/Unavailable 20 (24%) 15 (26%) 5 (24.5%)
Other causesb 20 (25%) 16 (26.5%) 4 (18.5%)

Biopsy proven, N (%) 19 (23%) 10 (16.5%) 9 (43%) �.05
Duration of HIV infection (years) 11.9 � 6.9 11.5 � 6.8 13.1 � 7.3 0.27
Risk factor for HIV infection, N (%)

Parenteral 29 (36%) 22 (36%) 7 (33%) 0.90
Former injecting drug user 27 20 7
Blood transfusion 2 2 ––

Sexual 27 (33%) 19 (31%) 8 (38%)
MSM 9 6 3
Heterosexuality 18 13 5

Multiple 19 (23.5%) 14 (23%) 5 (24%)
Unknown/unavailable 6 (7.5%) 5 (10%) 1 (5%)

CD4� T cells � 200, N (%) 62 (76.5%) 46 (76.5%) 16 (76%) 0.53
Undetectable VL, N (%) 59 (73%) 46 (76.5%) 13 (62%) 0.96
AIDS-defining events, N (%) 36 (44%) 23 (38%) 13 (62%) �0.05
Receiving HAART, N (%) 69 (85%) 53 (88%) 16 (76%) 0.84

2 NRTIs � 1 NNRTI 31 (45%) 26 (49%) 5 (31%)
2 NRTIs � 1 PI 23 (33%) 15 (28%) 8 (50%) 0.80
Other regimen 15 (22%) 12 (23%) 3 (19%)

RT waiting list, N (%) 10 (12%) 8 (13%) 2 (9.5%) 0.95
Transplant recipients, N (%) 3 (3.7%) 3 (5%) 0 —
Meeting criteria for RT 32 (39.5%) 22 (36.5%) 10 (47.5%) 0.18

HCV coinfection 19 (59%) 14 (63%) 5 (50%) 0.17

aHD, hemodialysis; PD, peritoneal dialysis; P, statistical significance; N, number; %, percentage; ESRD, end-stage renal disease; MSM, men
who have sex with men; VL, viral load; HAART, highly active antiretroviral therapy; NRTIs, nucleoside and nucleotide reverse transcriptase
inhibitors; NNRTIs, nonnucleoside reverse transcriptase inhibitors; PIs, protease inhibitors; RT, renal transplantation; HCV, hepatitis C virus.

bOther causes includes interstitial nephropathy, polycystic kidney disease, hereditary/genetic, vascular, and systemic diseases. HIVAN
and thrombotic microangiopathies were not found.



portunistic infections (other than tuberculosis, Pneumocystis
jiroveci pneumonia, or esophageal candidiasis) in 15 cases, a
CD4� T cell count below 200 cells/mm3 in 19 cases, and de-
tectable plasma HIV-1 RNA viral load in 22 cases. At the
time of the survey, only 10 patients (12% of global patients
and 31% of patients with eligibility criteria) were included
on the Spanish renal transplant waiting list. Three patients
had previously received a renal transplant but were again
on dialysis because of graft loss.

Fifty patients (61%) had HCV coinfection, seven patients
(8.4%) had HBV coinfection, and five (6%) had coinfection
with both viruses. Most of the coinfected patients were
asymptomatic, but 10% had clinically diagnosed cirrhosis
(Child A). Only three patients had been previously treated
for HCV infection, but only one achieved a sustained viro-
logic response (Table 1).

Differences between patients who were coinfected and
noncoinfected with hepatitis C and/or B viruses are listed
in Table 3. In comparison with noncoinfected patients, we

found that coinfected patients had a longer history of HIV
infection (p � 0.01) and previous AIDS-defining events (p �
0.01). We also found significant differences in the risk fac-
tors for acquiring HIV infection (p � 0.01). The main risk fac-
tor for acquiring HIV infection in coinfected patients was
parenteral drug use, as most patients were former injecting
drug users. In comparison, noncoinfected patients acquired
HIV infection more frequently by sexual transmission. Fi-
nally, we did not find differences in the number of patients
who met the HIV criteria to be included on the renal trans-
plant waiting list, but there were more noncoinfected pa-
tients on the renal transplant waiting list (24% vs. 6%, p �
0.05).

Differences between patients receiving and not receiving
HAART are listed in Table 4. Fifty-eight (84%) patients re-
ceiving HAART had an undetectable viral load in compari-
son with only one (8.3%) not receiving HAART (p � 0.001).
The CD4� T cell count was above 200 cells/mm3 in 78% and
66% of patients receiving and not receiving HAART, re-
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TABLE 3. HIV-INFECTED PATIENTS IN DIALYSIS: DIFFERENCES BETWEEN COINFECTED

(HEPATITIS B AND C VIRUSES) AND NONCOINFECTED PATIENTSa

Hepatitis
Total No coinfection coinfectionb

(n � 81) (n � 29) (n � 52) p

Male gender, N (%) 58 (72%) 19 (65.5%) 39 (75%) 0.36
Mean age (years) 45.5 � 8.7 46 � 12 45 � 6 0.42
Diabetes mellitus, N (%) 19 (23%) 9 (31%) 10 (19%) 0.22
Cardiovascular events, N (%) 21 (26%) 8 (27%) 13 (25%) 0.79
Duration of dialysis (years) 4.6 � 4.5 4.1 � 3.9 4.8 � 4.9 0.47
Hemodialysis–peritoneal (%) 74%–26% 76%–24% 73%–27% �0.78
Causes of ESRD, N (%)

Glomerulonephritis 36% 28% 40.5%
Diabetic nephropathy 15% 27.5% 8% �0.26
Unknown/unavailable 24% 24% 23.5%
Other causesc 25% 20.5% 28%

Biopsy proven, N (%) 19 (23%) 4 (13%) 15 (29%) 0.06
Duration of HIV infection (years) 11.9 � 6.9 7.3 � 5.0 14.4 � 6.6 �0.01
Risk factor for HIV infection (%)

Parenteral 36% 10% 50% �0.01
Former injecting drug user 33% 10% 46%
Blood transfusion 3% — 4%

Sexual 33% 69% 14%
MSM 11% 17% 8%
Heterosexuality 22% 52% 6%

Multiple 23.5% 7% 33%
Unknown/unavailable 7.5% 14% 3%

CD4� T cells � 200, N (%) 62 (76.5%) 21 (72%) 41 (79%) 0.37
Undetectable VL, N (%) 59 (73%) 19 (65.5%) 40 (77%) 0.53
AIDS events, N (%) 36 (44%) 7 (24%) 29 (56%) �0.01
Receiving HAART, N (%) 69 (85%) 24 (82%) 45 (86.5%) 0.64

2 NRTIs � 1 NNRTI 31 (45%) 11 (45.5%) 20 (44.5%)
2 NRTIs � 1 IP 12 (33%) 9 (37.5%) 14 (31%) 0.89
Other regimen 26 (22%) 4 (17%) 11 (24.5%)

RT waiting list, N (%) 10 (12%) 7 (24%) 3 (6%) �0.05
Transplant recipients, N (%) 3 (3.7%) 2 (7%) 1 (2%) 0.40
Meet criteria for RT, N (%) 32 (39.5%) 12 (41%) 20 (38.5%) 0.74

aN, number; %, percentage; p, statistical significance; ESRD, end-stage renal disease; MSM, men who have sex with men; VL, viral load;
HAART, highly active antiretroviral therapy; NRTIs, nucleoside and nucleotide reverse transcriptase inhibitors; NNRTIs, nonnucleoside re-
verse transcriptase inhibitors; PIs, protease inhibitors; RT, renal transplantation.

bHepatitis coinfection (52 patients): 45 HCV, 2 HBV, 5 HCV and HBV.
cOther causes includes interstitial nephropathy, polycystic kidney disease, hereditary/genetic, vascular, and systemic disease.



spectively (p � 0.05). It seems that the modality of renal re-
placement therapy used (HD vs. PD) did not substantially
affect these results. No other significant differences between
receiving and not receiving HAART patients were found.

Discussion

We present the data from the second cross-sectional mul-
ticenter survey conducted in Spain on ESRD among HIV-in-
fected patients on dialysis. At the end of 2006, the Spanish
Nephrology Society (SEN) reported a total of 18,222 patients
under renal replacement therapies in Spain; of these 16,161
were on HD and 2061 were on PD.22 In this study we ob-
tained information from 14,876 dialysis patients, which rep-
resents 81.6% of the total Spanish dialysis population.22

Prevalence estimates in Spain, including those from the
2004 study (1.15%; 95% CI 0.85–1.45%) and the current study
at the end of 2006 (0.54%; 95% CI 0.43–0.67%), are likely over-
estimated. In the 2004 study, prevalence was overestimated
because the study population was only 4962 dialysis patients
(27% of the Spanish dialysis population). Another reason was
that most of the nonresponding centers were outpatient units
that do not usually treat HIV-infected patients.11 In the pres-
ent survey, the majority (90%) of nonresponding centers
were outpatient dialysis units and HIV-infected patients usu-
ally receive dialysis in hospital dialysis units. Therefore, we
believe that the real prevalence is probably lower than 0.5%.
For the same reason, we considered that the prevalence of
HIV infection in patients receiving PD is also overestimated.

A similar prevalence was reported in France in 1997
(0.38%)9 and 2002 (0.67%).10 To our knowledge, these are the
only available data on the prevalence of HIV infection in dial-
ysis units in Europe during the HAART era. A pre-HAART
(1995) Italian study reported a prevalence of 0.13% in dialy-
sis units in Italy.23 With regard to the prevalence of HIV in-
fection in dialysis units in Europe, there is little information
and more cooperative studies are needed. According to these
results, we assume that the prevalence of HIV infection in
dialysis units in European countries in the HAART era is
lower than the prevalence reported in the United States
(prevalence of 1.5% in 2002).6

The SEN report in 2006 showed that 1457 out of 18,222 pa-
tients in the Spanish dialysis population had HCV infection
(8% prevalence).22 We found a higher prevalence (61%) of

HCV coinfection in our patients probably because most of
these patients were former injecting drug users (risk factors
for HIV infection are listed in Tables 2 and 3). Treating HCV
in patients with HIV coinfection and/or on dialysis is more
complex and requires continuous adjustment of antiviral
drug dose. This may be the reason why only three patients
had previously received treatment for HCV.

As reported in other series,10,24 the renal replacement ther-
apy most frequently used was HD and we found no patients
in HHD. As for the causes of ESRD, some epidemiologic dif-
ferences between the Spanish population and the French and
American populations were found. HIVAN is the cause of
ESRD in more than 60% of the American population24,25 and
39.9% in France10 compared with no reported cases in Spain.
Thrombotic microangiopathy (traditionally associated with
HIV infection) was not found in the study population. The
most frequent causes of ESRD were different types of
glomerulonephritis. Diabetic nephropathy was the second
leading cause of ESRD (15%). Glomerulonephritis and dia-
betic nephropathy were also the most frequent causes of
ESRD in the Spanish dialysis population in 2006.22 The dif-
ferences in ESRD etiology between countries may be due to
ethnic differences (HIVAN almost exclusively affects
African-American or Caribbean patients) but also to renal bi-
opsy policies (23% of biopsy-proven diagnoses in our sur-
vey compared with 45.9% in the United States3 and 57% in
the French surveys).10

As described above, a high prevalence of HCV coinfection
was found and coinfected patients acquired HIV infection
intravenously as most of them were former injecting drug
users. These patients had a longer history of HIV infection
with previous AIDS-defining events. This may be one of the
reasons why glomerulonephritis is the main cause of ESRD
in this group, compared with diabetic nephropathy in non-
coinfected patients (Table 3).

A higher CD4� T cell count and receiving HAART while
on dialysis are strongly associated with improved survival
in HIV-infected dialysis patients,24 but over- or underpre-
scription of antiretroviral medication can result in subopti-
mal use of HAART in ESRD patients.26 Eighty-five percent
of patients were under different HAART regimens includ-
ing three or more drugs, but information about dosing was
not collected. Sixty-two patients (76%) had a CD4� T cell
count above 200 cell/mm3, and most of these patients were
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TABLE 4. HIV-INFECTED PATIENTS IN DIALYSIS: DIFFERENCES BETWEEN PATIENTS RECEIVING AND NOT RECEIVING HAART

Not receiving
Total population Receiving HAART HAART
(n � 81) (68/81 � 85%) (12/81 � 15%) p

Duration of HIV (years), mean � SD 12.3 � 7.1 9.9 � 6 0.32
AIDS events, N (%) 30 (43.5%) 6 (50%) 0.67
CD4� T cell count/mm3, mean � SD 354 � 180 382 � 263 0.66
CD4� T cells � 200, N (%) 54 (78%) 8 (66%) 0.05
Undetectable VL, N (%) 58 (84%) 1 (8.3%) �0.001
HCV and/or HBV coinfections, N (%) 45 (65%) 7 (58%) 0.64
Duration of dialysis (years), mean � SD 4.8 � 4.8 2.9 � 2.1 0.19
Hemodialysis–peritoneal dialysis (%) 77%–23% 58%–42% 0.17
Meet criteria for RT, N (%) 29 (42%) 3 (25%) 0.46

HAART, highly active antiretroviral therapy; p, statistical significance; SD, standard deviation; N, number; %, percentage; VL, HIV-RNA
viral load; HCV, hepatitis C virus; HBV, hepatitis B virus; RT, renal transplantation.



receiving HAART. Almost all patients with an undetectable
viral load were taking antiretroviral medication and only one
of them was not receiving antiretroviral therapy (Table 4).
The differences in viral load and CD4� T cell count between
patients receiving and not receiving HAART were statisti-
cally significant (p � 0.01 and p � 0.05, respectively). Despite
the fact that this is not a survival study, it seems clear that
HIV-infected patients with ESRD must receive appropriate
antiretroviral therapy. As HIV dialysis patients under stable
HAART regimens can achieve higher CD4� T cell counts and
lower HIV-RNA viral load, more patients could potentially
meet the criteria to be on the renal transplant waiting list.

As described above, 32 patients (39.5%) met the Spanish
HIV criteria to be on the renal transplant waiting list. We did
not find differences between coinfected and noncoinfected
patients according to the number of patients who met the
HIV criteria for renal transplantation. Nevertheless, non-
coinfected patients were more frequently placed on the re-
nal transplant waiting list than coinfected patients at the time
of the survey (24% vs. 6%, p � 0.05). The management of he-
patitis B and C infection is more difficult both in dialysis pa-
tients and in HIV-coinfected patients. In addition, immuno-
suppressive treatment after renal transplant increases the
risk of hepatitis virus reactivation. Inclusion of coinfected pa-
tients on the renal transplant waiting list may be limited for
these reasons.

The present study has some limitations. First, the rate of
biopsy-proven renal disease is low and this may be one of
the reasons for the low rate of HIV-related causes of ESRD
found. Second, information about antiretroviral dosage was
not collected. This information could be very valuable in or-
der to determine how many patients were under- or over-
prescribed. And finally, although the black population is
much smaller in Spain than in the United States and other
European countries, such as France, we do not have infor-
mation regarding the race of the Spanish HIV-infected dial-
ysis patients. However, in a recent study published by the
Spanish cohort of naive HIV-infected patients (CoRIS),27

only 5% of the 1591 HIV-infected patients in the 17 partici-
pating centers from January 2004 to October 2005 who were
there for the first time were from sub-Saharan Africa.

Despite these limitations, the focus of this study is on epi-
demiologic data regarding HIV infection in dialysis patients
in the HAART era, with detailed information about clinical
situation, risk factors, virologic and immunologic status,
HAART regimens, and impact of these variables on the RT
waiting list.

In summary, we found a low prevalence of HIV infection
in the Spanish dialysis population in the HAART era. The
percentage of HCV-coinfected patients was very high. Two-
thirds of these patients can achieve adequate virologic and
immunologic status under different HAART regimens, and
almost half of them could be suitable candidates for renal
transplantation. At the time of the survey only 12% of pa-
tients were included on the RT waiting list. HIV infection is
no longer considered an absolute contraindication for renal
transplantation and encouraging patient and graft survival
rates have been reported in the United States and Spain. The
high prevalence of HCV coinfection makes it difficult to man-
age these patients in dialysis and after renal transplantation.
In Spain and in the rest of Europe, more epidemiologic stud-
ies on ESRD in HIV-infected patients are needed. A Spanish

cohort study to analyze the survival of the HIV-infected pop-
ulation on dialysis is ongoing. We hope this study and fu-
ture studies will be able to answer some of the remaining
questions about survival and prognosis factors in this pop-
ulation and also help physicians (nephrologists and HIV in-
fection specialists) provide optimal care and improve their
management of the multidisciplinary issues of the “HIV in-
fection with ESRD population.” 28
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Outcome and Prognostic Factors in HIV-1–Infected
Patients on Dialysis in the cART Era: a GESIDA/SEN

Cohort Study

Joan-Carles Trullàs, MD,* Federico Cofan, MD,†† Guillermina Barril, MD,‡

Alberto Martı́nez-Castelao, MD,§ Rosa Jofre, MD,k Maite Rivera, MD,¶ Jorge Martı́nez-Ara, MD,#

Silvia Ros, MD,** Iñaki Perez, MD,† Asunción Moreno, MD, PhD,† and Jose M. Miró, MD, PhD,†

the Spanish HIV Infection in Dialysis Study Group

Background: Prognosis of HIV-infected patients on dialysis has

improved. Few studies have compared survival between HIV-infected

and HIV-negative patients on dialysis in the combined antiretroviral

therapy (cART) era. We compared the outcome of HIV-infected

patients on dialysis with a matched HIV-negative cohort.

Methods: National, multicenter, retrospective cohort study of HIV-

infected patients starting dialysis in Spain (1999–2006). Matching

criteria for HIV-negative patients were dialysis center, year of starting

dialysis, age, sex, and race.

Results: The study population comprised 122 patients, 66 HIV-

infected, and 66 HIV-negative patients. Median age was 41 years, and

all but 4 HIV-infected patients were white. HIV-associated

nephropathy was only present in 4 cases. HIV-infected patients were

less frequently included on the kidney transplantation waiting list

(17% vs 62%, P , 0.001). They also had more hepatitis C virus

coinfection (76% vs 11%, P , 0.001), fewer cardiovascular events

(62% vs 88%, P = 0.001), fewer kidney transplants (4.5% vs 38%,

P, 0.001), and higher mortality (32% vs 1.5%, P, 0.001). Survival

rates [95% confidence interval (CI)] at 1, 3, and 5 years for HIV-

infected patients were 95.2% (89.9%–100%), 71.7% (59.7%–83.7%),

and 62.7% (46.6%–78.8%). Five-year survival for HIV-negative

patients was 94.4% (83.8%–100%) (P , 0.001). Multivariate

analysis revealed the following variables to be associated with death

in HIV-infected patients: peritoneal dialysis vs hemodialysis [hazard

ratio; (95% CI): 2.88 (1.16–7.17)] and being on effective cART

[hazard ratio (95% CI): 0.39 (0.16–0.97)].

Conclusions: Medium-term survival of HIV-infected patients on

dialysis was lower than that of matched HIV-negative patients. Fewer

HIV-infected patients had access to kidney transplantation. Being on

effective cART improves survival. Further studies are needed to

determine whether peritoneal dialysis increases mortality.

KeyWords: HIV infection, end-stage renal disease, dialysis, survival

(J Acquir Immune Defic Syndr 2011;57:276–283)

INTRODUCTION
The introduction of combined antiretroviral therapy

(cART) has led to a considerable decline in deaths related to
AIDS-defining illnesses. However, as patients live longer,
there has been an increase in the number of deaths from other
causes, such as end-stage liver and kidney disease, adverse
effects of antiretroviral therapy, and other long-term compli-
cations (eg, diabetes or cardiovascular disease).1,2

The causes of HIV-associated chronic kidney disease are
immune-mediated glomerulonephritis (GNF), HIV-associated
nephropathy (HIVAN), drug-induced kidney disease, non-
reversible acute renal failure, and thrombotic microangiopathy.
White patients typically have GNF, whereas patients of
African descent usually have HIVAN. Moreover, long-term
survival and the increase in cardiovascular risk factors and
cART-induced metabolic alterations could lead to increased
prevalence of nephrosclerosis or diabetic nephropathy.3–6
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As kidney disease progresses to end-stage renal dis-
ease (ESRD), renal replacement therapy—transplantation or
dialysis—is recommended. Dialysis may serve as a bridge to
transplantation or be the only alternative for patients excluded
from renal transplantation. Renal transplantation is no longer
a contraindication for HIV-infected patients, and experience in
this field has grown in the last decade.7

Survival of HIV-infected patients on dialysis has increased
in the last 2 decades. Early studies from the 1980s reported that
survival of patients with newly diagnosed AIDS and ESRD was
poor once hemodialysis had started, as most patients had advanced
HIV infection that was often accompanied by opportunistic
diseases.8,9 Survival of HIV-infected patients on dialysis began to
improve considerably in the United States in the early 1990s. This
improvement was consolidated in 1997 as a direct result of the
widespread use of cART and better management and prophylaxis
of opportunistic infections but also thanks to technical advances in
dialysis delivery.10 A few studies that have evaluated survival rates
and predictors of survival among HIV-infected patients on dialysis
in the cARTera are almost all retrospective and based on national
registries or databases. In addition, they were performed in the
United States, where the characteristics of the HIV-infected
population on dialysis are different from those of European
patients on dialysis.11–13

The aim of the present study was to determine the survival
rates of HIV-infected patients who started dialysis in the cART
era, to compare them with a matched HIV-negative cohort, and
to determine HIV-associated risk factors for mortality.

MATERIALS AND METHODS

Design and Setting
A national, multicenter, and retrospective cohort study

with matching in cooperation with the following Spanish
societies: the Spanish Society of Nephrology (Sociedad
Española de Nefrologı́a), the AIDS Study Group [Grupo de
Estudio de Sida (GESIDA)] of the Spanish Society of Infectious
Diseases and Clinical Microbiology (Sociedad Española de
Enfermedades Infecciosas y Microbiologı́a Clı́nica), the
GESIDA Clinical Trials Agency (Agencia de Ensayos
Clı́nicos-GESIDA), and the Infectious Diseases in Solid Organ
Transplant Recipients Study Group (GESITRA) of the Sociedad
Española de Enfermedades Infecciosas y Microbiologı́a Clı́nica.

Study Population
The authors previously described the clinical and

epidemiologic features of a Spanish cohort of HIV-infected
patients on dialysis in 2006, including 35 dialysis units and 81
HIV-infected patients on dialysis.14 A questionnaire was sent
to these dialysis centers requesting information on all HIV-
infected patients who started dialysis between January 1999
and December 2006, regardless of their condition at the time
of the survey (alive and still under dialysis, dead, transplant
recipient, or lost to follow-up). To perform a competing risk
analysis, additional follow-up information—patient health
status and graft condition at the time of the survey—was
requested for all transplant recipients.

Each HIV-infected patient was matched with 1 HIV-
negative patient following 5 criteria: same dialysis center, age

(65 years), year of starting dialysis (63 years), race, and sex.
When it was not possible to find HIV-negative patients
meeting all 5 criteria, we accepted fulfillment of at least the
first 3 criteria and excluded race and sex.

We recorded demographic data and data related with
chronic kidney disease, HIV infection, hepatitis coinfection,
renal transplantation, and previous comorbidity (bacterial
infectious complications and cardiovascular events).

The etiology of ESRD was classified according to the
criteria of the European Renal Association–European Dialysis
and Transplant Association,15 and patients with a clinical or
histological diagnosis of cirrhosis were classified using the
Child–Pugh classification.

Statistical Analysis
Quantitative variables are expressed as median and

interquartile range. Qualitative variables are expressed as the
number of patients and percentages. The x2 or Fisher exact
tests were used to compare qualitative variables. The t test was
used to compare quantitative variables. Statistical significance
was set at 0.05.

A Kaplan–Meier survival analysis was performed.
Patients who were withdrawn from dialysis (due to death or
renal transplantation) were censored. Mortality risk factors were
tested using univariate analysis (log-rank test for qualitative
variables, Cox model for quantitative variables). The results
were expressed as hazard ratios (HRs) [HR; 95% confidence
interval (CI)]. All significant values with P ,0.1 in the
univariate analysis and with ,20% of missing data were tested
in a multivariate Cox regression model based on both stepwise
and backward selection. The significance level for entering
effects and the significance level for removing effects were set at
0.05. The data included in the univariate analysis were age (at
the onset of dialysis and at HIV diagnosis), sex, ethnicity (black
vs white), prior injection drug use, prior AIDS events, CD4+ T-
cell count (at the onset of dialysis and last count), HIV RNA
viral load, cART, modality and duration of dialysis, hepatitis
coinfection, diabetes mellitus, cardiovascular events, and prior
infectious complications. Finally, a competing risk model was
also constructed.16 Statistical calculations were performed using
SPSS Release 11.0.1. 2001. (SPSS Inc, Chicago, IL) and R (R
Foundation for Statistical Computing, Vienna, Austria).17

RESULTS
Twenty-one of 35 centers participated in the study, and

19 of them had HIV-infected patients with the inclusion
criteria (18 hospital dialysis units and 1 outpatient clinic). We
identified 66 HIV-infected and 66 HIV-negative patients on
dialysis. Their baseline characteristics are shown in Table 1.

Sociodemographic Parameters
and Comorbidities

Most patients were white men (only 4 HIV-infected
patients were black) of young age. In the HIV-infected group,
median age at the time of HIV diagnosis was 33 (28–40) years.

The number of patients with diabetes was similar in both
groups, but prior cardiovascular events were significantly more
frequent in HIV-negative patients. The number of prior bacterial
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infections was higher in the HIV-infected group. The frequency
of peritonitis was similar, but catheter-related infections were
significantly more frequent in HIV-infected patients. Microbi-
ologic isolates were not collected in the present study.

ESRD, Dialysis, and Renal Transplantation
The most frequent modality was hemodialysis. Eight

patients from the HIV-infected group and 11 from the HIV-
negative group switched modality during follow-up. All

centers except 1 used both dialysis modalities and the
remaining centers used only hemodialysis. All centers reported
that patients received information regarding the benefits and
risks of the dialysis modality, and with the exception of a major
contraindication in 1 case, the final decision was taken by the
patient. The most frequent cause of ESRD in HIV-infected
patients was GNF. HIV-associated conditions such as HIVAN
and thrombotic microangiopathy were only reported in 4
(6.1%) cases and 3 (4.5%) cases, respectively. All patients with
HIVAN were black. The proportion of HIV-infected patients
who had received a renal transplant or were included on the
waiting list was significantly lower than in the HIV-negative
group. Fifty-five (83%) HIV-infected patients were excluded
from transplantation for different reasons, the most frequent
being HIV infection (25 cases, including low CD4+ T-cell
count, high HIV-1 RNA viral load, or prior excluding AIDS
events) followed by liver disease (9 cases).

HIV Infection
The median time from HIV diagnosis was 11.6 (6.8–

15.8) years, and the most common route of HIV transmission
was former intravenous drug use in 38 (57.6%) patients,
followed by sexual transmission in 18 (27%). Thirty-five
(53%) patients had 67 prior AIDS events, the most frequent
being infection by Mycobacterium tuberculosis (n = 17),
herpes zoster (n = 8), and esophageal candidiasis (n = 7).
Forty-nine (74.2%) patients were receiving cARTat the start of
dialysis and 60 (90.9%) at the time of the survey. In both cases,
the most frequent regimens were protease inhibitor (PI)–based
and nonnucleoside reverse transcriptase inhibitor–based
combinations. At the start of dialysis, the median CD4+ T-cell
count was 220 (139–413) cells per cubic millimeter and 47%
had more than 200 cells per cubic millimeter. At the time of the
survey, the median T-cell count was 355 (189–525) cells per
cubic millimeter, 63.6% patients were above 200 cells per
cubic millimeter, and 42 (63.6%) had an undetectable HIV
RNA plasma viral load.

Viral Hepatitis Coinfection
Fifty (75.8%) HIV-infected patients and 7 (10.6%) HIV-

negative patients were coinfected with hepatitis C virus (HCV)
(P , 0.001). Median time from diagnosis of hepatitis was 8.5
(2.0–16.3) years and 4.7 (4.1–11.8) years in the HIV-infected
and HIV-negative groups, respectively. HCV RNA viral load
was reported for 29 HIV-infected patients and was detectable in
20 (69%). Information on genotype was reported for 20
patients, the most frequent genotype being 1 (n = 10; 50%).
Thirty-four (68%) HIV-infected patients were asymptomatic,
and the remaining 16 were described as cirrhotic (most frequent
Child–Pugh score was A). Only 2 patients had received specific
antiviral therapy. Four (6.1%) patients had hepatitis B virus
coinfection (hepatitis B surface antigen positive) in both HIV-
infected and HIV-negative groups. All patients were described
as asymptomatic, and 2 HIV-infected patients were receiving
specific antiviral treatment. In the HIV-infected group, 5 of 50
(10%) HCV-coinfected patients were on the transplant waiting
list, a significantly lower proportion than in the HIV-
monoinfected group [6 of 16 (37.5%)] (P = 0.018).

TABLE 1. Baseline Characteristics of HIV-Infected Patients on
Dialysis and Differences With Matched HIV-Negative Patients

HIV+
(n = 66)

HIV2
(n = 66) P

Male sex, n (%) 51 (77.3) 50 (75.8) 0.8

White race, n (%) 62 (93.4) 66 (100) 0.04

Age, y*

When dialysis started 41 (38–46) 41 (36–48) 0.58

Modality, n (%) 0.25

HD 45 (68.2) 37 (56.1)†

PD 21 (31.8) 28 (42.4)†

Vascular access in HD patients (%) 0.007

Fistula 25 (55.6) 31 (83.8)

Catheter 20 (44.4) 5 (13.5)

Dialysis started, n (%) 0.85

1998–2003 30 (45.5) 23 (34.8)

2004–2008 36 (54.5) 43 (65.2)

Time on dialysis, y* 3.1 (1.8–4.6) 2.6 (1.8–3.6) 0.57

Etiology of ESRD, n (%) 0.036

GNF (non–HIVAN) 25 (37.9) 19 (28.8)

Unknown 11 (16.7) 7 (10.6)

Interstitial nephritis 4 (6.1) 11 (16.7)

Diabetic nephropathy 6 (9.1) 7 (10.6)

Polycystic kidney 2 (3.0) 7 (10.6)

Other causes‡ 14 (21.1) 15 (22.7)

Biopsy proven, n (%) 30 (45.5) 21 (31.8) 0.03

HBV coinfection, n (%) 4 (6.1) 4 (6.1) 0.13

HCV coinfection, n (%) 50 (75.8) 7 (10.6) ,0.001

Cardiovascular events, n (%) 41 (64.1) 58 (87.9) 0.001

Diabetes mellitus, n (%) 11 (17.2) 7 (10.6) 0.28

Bacterial infections, n (%) 26 (41.3) 18 (27.3) 0.09

Peritonitis 14 13 0.83

Catheter-related sepsis 12 5 0.042

Renal transplantation waiting
list, n (%)

11 (16.7) 41 (62.1) ,0.001

Previous renal transplantation, n (%) 3 (4.5) 25 (37.9) ,0.001

Death, n (%) 21 (31.8) 1 (1.5) ,0.001

Bacterial infection 7 (33)§ 1k —

Myocardial infarction or sudden
death

6 (28) — —

Others{ 8 (38) — —

*Median (interquartile range).
†One HIV-negative patient was on home HD.
‡Four cases of HIVAN and 3 cases of thrombotic microangiopathy in HIV+ patients.
§Septic shock (4), pneumonia (1), colitis (1), and endocarditis (1).
kBacterial peritonitis.
{Others include lymphoma (1), colon cancer (1), cirrhosis (1), peritoneal sclerosis

(2), hemoperitoneum (1), cachexia (1), and unknown (1).
HBV, hepatitis B virus; HD, hemodialysis; PD, peritoneal dialysis.
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Outcome and Causes of Death
After a median follow-up of 3.1 years, 25 (38%) HIV-

negative and 3 (4.5%) HIV-infected patients underwent a renal
transplant. Thirty-eight (58%) HIV-negative patients and 37
(56%) HIV-infected patients were alive on dialysis. Twenty-
one (32%) HIV-infected patients and only 1 (1.5%) HIV-
negative patient died. The causes of death are shown in Table 1.
In the HIV-infected group, the most frequent was bacterial
infection, but no cases of bacterial peritonitis or opportunistic
infections were reported.

Survival Estimates and Competing
Risk Analysis

Survival (95% CI) rates at 1, 3, and 5 years for HIV-
infected patients were 95.2% (89.9%–100%), 71.7% (59.7%–
83.7%), and 62.7% (46.6%–78.8%), respectively. Survival for
HIV-negative patients at 5 years was 94.4% (83.8%–100%)
(P, 0.001). Figure 1A shows that the Kaplan–Meier survival
estimate was significantly better in the HIV-negative dialysis
patients than in HIV-infected ESRD patients. HIV infection
was associated with an increased risk of death [HR, 19.4 (95%
CI: 2.6–144.3)] (P = 0.0038).

Competing risk results are shown in Figures 2A and 2B.
The cumulative incidence function for death was significantly
higher in the HIV-infected group (P , 0.001). In contrast, the
cumulative incidence function for transplant was higher in the
HIV-negative group (P , 0.001). HIV infection was
associated with an increased competing risk of death (HR,
26.4) (P = 0.0015).

Univariate and Multivariate Analysis
Not being on effective cART and being on peritoneal

dialysis (vs hemodialysis) were the main mortality risk factors
in the univariate analysis (Table 2). We did not find significant
differences in baseline characteristics among HIV-infected
patients stratified by dialysis modality (Table 3). However,
patients on peritoneal dialysis showed a nonsignificant trend
toward more prior cardiovascular events and diabetes mellitus
than hemodialysis patients. Survival was significantly better
among patients on hemodialysis than among patients on
peritoneal dialysis (P = 0.016, log-rank) (Fig. 1B). Multivar-
iate analysis showed being on effective cART (odds ratio 0.39,
95% CI: 0.16–0.97; P = 0.043) and being on peritoneal
dialysis (vs hemodialysis) (odds ratio 2.88, 95% CI: 1.16–
7.17; P = 0.023) to be independently associated with mortality.
We also analyzed the 21 HIV-infected patients on peritoneal
dialysis and compared their characteristics according to health
status (see Table, Supplemental Digital Content 1,
http://links.lww.com/QAI/A190). We only found significant
differences with the antiretroviral regimen. Almost all patients
on a PI-based regimen were dead, and all patients on
a nonnucleoside reverse transcriptase inhibitor–based regimen
were alive (P = 0.03).

DISCUSSION
Few studies have analyzed the outcome of HIV-infected

patients on dialysis. With the exception of an isolated study
performed in France,18 all the studies have been performed in

the United States and have compared the outcome of HIV-
infected patients on dialysis with national registries or
databases from the general dialysis population. In the present
study, we compared the outcome of HIV-infected patients on
dialysis with a matched cohort of HIV-negative patients. All
previous studies except 1 are retrospective cohort studies, and
the French study is the only prospective study. Ours is the
second survival study of HIV-infected patients on dialysis
performed in Europe in the cART era and the first including
patients on hemodialysis and peritoneal dialysis.

Survival rates of HIV-infected patients on dialysis have
improved in recent years. Even after performing a competing
risk analysis, we found that HIV infection was associated with
an increased risk of death. The survival rate of HIV-infected
patients on dialysis was lower (62.7%) than that of matched
HIV-negative patients (94.4%) and lower than the 5-year
survival rate reported by Mazuecos et al19 (95%) in a series of
20 renal transplants performed in Spain between 2001 and
2009. Data from the US Renal Data System showed that 12-
and 24-month survival rates among HIV-negative patients
were 87% and 79%, respectively, compared with 58% and
41% among HIV-infected patients.10 The 5-year survival rate
found in our study is similar to that reported in a recent
epidemiological study performed in the United Kingdom
between 1998 and 2007 (70.3% survival at 5 years).20 In
contrast, Rodriguez et al11 found a very low 5-year survival
rate (9%), probably because patients from the pre-cART era
were also included in the analysis. Studies including patients
from the pre-cART era usually showed poor survival rates
(30%–41%) at 2 years of follow-up.9–11 The French study
found better survival rates at 1 and 2 years (93.8% and 89.4%,
respectively), which are similar to our findings.18 However, not
all studies from the cARTera have reported an improvement in
survival rates. Atta et al13 revealed very poor survival rates
among HIV-infected African American patients who initiated
dialysis in the cART era (63% and 43% at 1 and 2 years,
respectively). This cohort had high rates of poverty and substance
abuse and a low frequency of cART use, characteristics which
were similar to those observed during the pre-cART era.

A few data are available on causes of death among HIV-
infected patients on dialysis, although bacterial infections are the
most frequently reported.11,18 In the present study, bacterial
infections were the leading cause of death, followed by
myocardial infarction and sudden death. Infections were also
the most frequent cause of death (54%) in the US study by
Rodriguez et al,11 followed by drug overdose or noncompliance
with dialysis (16%), cachexia (9%), and cardiovascular events
(,5%). The main causes of death reported by Tourret et al18

were bacterial infections (31.8%), sudden death (18.2%), and
cancer (13.6%). In our study, 2 patients died as a consequence of
peritoneal sclerosis, which is a rare but serious complication of
peritoneal dialysis.21 To our knowledge, only 2 cases have been
reported in HIV-infected patients.22,23 Existing knowledge does
not allow us to directly relate HIV infection with the etiology of
this rare complication, but further studies should confirm
whether HIV-infected patients are at greater risk of developing
peritoneal sclerosis.

A few studies have evaluated the predictors of survival of
HIV-infected patients with ESRD. Low CD4+ T-cell counts, high
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HIV RNA levels, and prior AIDS events have been associated
with an increased risk of death.11,13,18 cART is successful in
suppressing viral load in HIV-infected patients on dialysis, and
our and previous studies have shown that survival of HIV-
infected dialysis patients on cART is better than that of patients
not receiving or receiving suboptimal antiretroviral therapy.12,13,18

For this reason, achieving a suppressed viral load under cART
regimens must be a mandatory objective in these patients.

Data regarding the role of peritoneal dialysis in the
treatment of HIV-infected patients with ESRD are limited.
Small studies from the pre-cART era did not find dialysis
modality to be a factor for survival.24 Using the US Renal Data
System database (1995–1999), Ahuja et al25 did not find
differences in survival between HIV-infected patients on
hemodialysis and those on peritoneal dialysis. However, the
major limitations of this study were the lack of information on
comorbidities, plasma viral load, and CD4+ T-cell count.25 We
found that patients on peritoneal dialysis had a higher risk of
mortality than patients on hemodialysis. A recent retrospective
matched-pair cohort study, including non–HIV-infected
patients who initiated dialysis in the United States in 2003,

found that mortality in patients with cardiovascular disease
and diabetes was higher among those undergoing peritoneal
dialysis.26 Our comparison of baseline characteristics revealed
that the peritoneal dialysis group had a nonsignificant higher
proportion of patients with diabetes mellitus and prior
cardiovascular events, which could probably explain—in
part—this excess mortality. On the other hand, we found
a slightly lower proportion of patients with effective cART in
the peritoneal dialysis group. Furthermore, it is noteworthy
that almost all patients on peritoneal dialysis who died were
receiving a PI-based regimen. It is unknown whether
antiretroviral dosing and efficacy of cART in patients on
peritoneal dialysis is comparable with the dosing and efficacy
of cART in patients on hemodialysis. Recent studies in the
general population undergoing peritoneal dialysis have
demonstrated a strong predictive association between daily
peritoneal ultrafiltration and patient survival27 and between the
rate of decline of residual renal function and all-cause mor-
tality.28 These factors were not evaluated in the present study.

Another major concern in peritoneal dialysis is the
increased incidence of peritonitis among HIV-infected patients,

FIGURE 1. Kaplan–Meier survival
estimates among patients on dialysis
according to HIV status (A) and
according to dialysis modality (peri-
toneal dialysis vs hemodialysis) (B).
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Trullàs et al J Acquir Immune Defic Syndr � Volume 57, Number 4, August 1, 2011



although published data on this issue are controversial. The
studies that found a higher risk of peritonitis and more cases of
peritonitis attributed to Pseudomonas species or fungi were
performed before cART became available. In some cases, this
risk could have been due to low socioeconomic status and/or
injection drug use.24,29

Until further studies are conducted, the criteria for sel-
ecting the dialysis modality should be similar to those applied
to other patients with ESRD, although peritoneal dialysis
should be indicated with caution in HIV-infected patients with
prior cardiovascular events and/or diabetes mellitus.

White patients typically have non–HIVAN GNF,
whereas black patients in the same centers usually have

HIVAN.30 We found the most frequent etiology of chronic
kidney disease to be non–HIVAN GNF, which is consistent
with the racial distribution of our study. Stratification by race
revealed that black patients accounted for 65% of the sample in
a French study18 and a British study20; this percentage is
notably higher than that of our study.

A few data have been published on the frequency or
clinical features of catheter-related bacteremia in HIV-infected
dialysis patients, and previous studies have reported similar
frequencies of catheter-related infection in HIV-infected and
HIV-negative patients.31,32 In our study, catheters were used for
vascular access in 44% of HIV-infected patients and 13.5% of
HIV-negative patients (probably because of vascular access
difficulties in former drug users) and this is the reason why
more catheter-related infections were found in the HIV-
infected group.

FIGURE 2. Cumulative incidence functions for death (A) and
for renal transplantation (B) among patients on dialysis
according to HIV status.

TABLE 2. Univariate and Multivariate Analysis of Risk Factors
for Mortality Among HIV-Infected Hemodialysis Patients

Variables

Univariate
Analysis

Multivariate
Analysis

HR
(95% CI) P

HR
(95% CI) P

Male sex 0.70 (0.25–1.92) 0.48 — —

Black race 0.04 (0.00–22.4) 0.32 — —

Age, y —

At onset of dialysis 1.02 (0.97–1.08) 0.50 —

At HIV diagnosis 0.99 (0.95–1.05) 0.95 —

Injection drug use 0.52 (0.20–1.35) 0.18 — —

AIDS events 1.90 (0.72–4.93) 0.20 — —

cART 0.043

cART vs no treatment 0.44 (0.13–1.49) 0.18 0.39
(0.16–0.97)

Effective treatment* 0.33 (0.13–0.80) 0.014

CD4 count .
200 cells/mm3

—

At onset of dialysis 0.55 (0.22–1.40) 0.21 —

Current/last 0.48 (0.17–1.32) 0.15 —

Undetectable viral load† —

Current/last 0.33 (0.13–0.80) 0.014 —

HCV coinfection 0.82 (0.30–2.28) 0.71 —

Dialysis modality
(PD vs HD)‡

0.023

At onset of dialysis 2.91 (1.17–7.20) 0.021 2.88
(1.16–7.17)At last follow-up 3.37 (1.39–8.22) 0.007

Vascular access in HD

Catheter vs fistula 1.71 (0.50–5.96) 0.40 — —

Dialysis started

1998–2002 vs
2003–2006

1.46 (0.51–4.21) 0.49 — —

Cardiovascular events 0.66 (0.27–1.61) 0.36 — —

Diabetes mellitus 1.47 (0.48–4.51) 0.51 — —

Infectious events§ 0.71 (0.27–1.83) 0.48 — —

*Effective treatment: patients on cART with undetectable viral load.
†Undetectable viral load: HIV-1 RNA below detection level.
‡Eight patients changed dialysis modality during follow-up.
§Infectious events: previous catheter-related sepsis or bacterial peritonitis.
HD, hemodialysis; P, statistical significance; PD, peritoneal dialysis.
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Information regarding HIV-infected patients on the renal
transplantation waiting list is scarce. In our study, HIV-infected
patients were less frequently included on the transplant waiting
list than HIV-negative patients. Eleven (16.7%) were included on
the waiting list and the remaining 55 (83.3%) were excluded for
different reasons, the most frequent being poor control of HIV
infection. We also observed that HCV coinfection was a major
limitation for inclusion on the waiting list (only 5 of the 50
coinfected patients were included). One of the largest studies
performed on this issue retrospectively reviewed 309 potentially
eligible HIV-infected patients at a single US institution and found
that only 20% of HIV patients were listed or had received
a transplant compared with 73% of HIV-negative patients
evaluated over the same period. The most common reasons for

failure to proceed for full evaluation were CD4+ T-cell count and
viral load data not provided at the initial evaluation (35%) and
CD4+ T-cell count and viral load not meeting eligibility criteria
(21%).33 In Europe, recent data from the EuroSIDA cohort study
showed that a poor control of HIV infection, cardiovascular
diseases, and diabetes were the most frequent reasons for
exclusion.34 A recent 3-year follow-up results of a prospective and
multicenter US trial including 150 patients showed that renal
transplantation is highly feasible in HIV-infected recipients.35 For
this reason, all ESRD HIV-infected patients should be carefully
evaluated for transplantation36 and dialysis must be only
considered an alternative therapy for those excluded from
transplantation.

In conclusion, survival of HIV-infected patients on
dialysis has improved in the past few years, although it remains
lower than that of HIV-negative patients. Poor control of HIV
is a risk factor for increasing mortality and a limitation for
transplantation. Maintaining a suppressed viral load under
cART is the key to improving survival. Large-scale studies
must confirm whether peritoneal dialysis is a risk factor for
mortality in HIV-infected patients.
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2004–2008 25 (55.6) 11 (52.4)

Kidney transplantation waiting list, n (%) 6 (13.3) 5 (23.8) 0.29

HIV risk group, n (%) 0.63

IVDU 25 (55.5) 13 (62.0)

Other 20 (44.5) 8 (38.0)

AIDS events, n (%) 24 (53.3) 11 (52.4) 0.94

cART, n (%)

When dialysis started 30 (66.7) 19 (90.5) 0.09

Last/current follow-up 41 (91.1) 19 (90.5) 0.93

cART, n (%) 0.73

Effective 30 (75.0) 12 (70.6)

Noneffective/no ART 10 (25.0) 5 (29.4)

CD4 T-cell count, cells/mm3*

When dialysis started 209 (239) 251 (405) 0.17

Last/current follow-up 355 (370) 348 (336) 0.84

Viral load below detection level, n (%) 30 (76.9) 12 (70.6) 0.62

HCV coinfection, n (%) 35 (77.8) 15 (71.4) 0.58

Cardiovascular events, n (%) 25 (58.1) 16 (76.2) 0.16

Diabetes mellitus, n (%) 6 (14.0) 5 (23.8) 0.33

Bacterial infections, n (%) 17 (40.5) 9 (42.9) 0.86
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Causes of death, n (%) 0.17

Bacterial Infection† 2 (18.2) 5 (50)

Myocardial infarction 1 (9.1) 2 (20)

Sudden death 3 (27.3) 0 (0)

Other causes‡ 5 (45.5) 3 (30.0)

*Median (interquartile range).
†Infections: septic shock (4), pneumonia (1), endocarditis (1), and colitis (1). No

cases of peritonitis were reported.
‡Others include lymphoma (1), colon neoplasm (1), cirrhosis (1), peritoneal sclerosis

(2), hemoperitoneum (1), cachexia (1), and unknown (1).
HD, hemodialysis; IVDU, intravenous drug user; PD, peritoneal dialysis.
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Steering Committee: J. M. Miró (Chair), J. C. Trullás, F. Cofan, A. Moreno,
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Methodological Committee: J. M. Miró, J. C. Trullás, I. Perez, C. Cervera, A.
Moreno, and F. Cofán.

� 2011 by Lippincott Williams & Wilkins www.jaids.com | 283

J Acquir Immune Defic Syndr � Volume 57, Number 4, August 1, 2011 Survival of Patients With HIV on Dialysis



������	
�������������������	
���

���

���������	��

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

��������� ��������!� �� "������� ���#���� 
� ������ ������� ������ ������

����������	 � �!� "#�

����������$����!�%�&'������$����������

�


�� ����� ���(�)� ��� �������� �� ��� ()���#���������������*$���+� ��,� �� ���

()���#������������*$���+��

�

$����%����	���

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

/�������(������������"�����G���������������������������������������������

�������/����"��0���H��0������$1��������#������������'�2Z��0��������(�������

��������3����������45����������������.��������&5�������������������6����-������

��� �������� ���#��� �����7���� ��� "���8�� ��� ������ ��� ���������� )1#������ ���

$��/�� ����� ��� ��� �������� ������ ��� ��� �������1�� ��� ��� ����� 9�� ���

�������� �:����� ���� $���� ������1�� ��� ���������� ��� ��7�� ��6��� G�� ��

������������ ���� $���� ���������� ��� ;����H� �� ���� $���� ������1�� ���

���������������������1����������
�G����������#3����:�������������������$�����

�����$���1���������H����������� ��������� ������������������.����������(������

����������������������������������7������$(�<�����������������:�����1��������

����������������������� ���$.���������������$������������ ��� �������1��������

����� �����$������ ��� ������(��� ���� ��������3������� ��� ��� ������ ��� ����������

�������������������������#�#����������$������������/�7��6��� 



CLINICAL SCIENCE

Dialysis and Renal Transplantation in HIV-Infected
Patients: a European Survey

Joan Carles Trullas,* Amanda Mocroft,† Federico Cofan,‡ Jérome Tourret,§ Asunción Moreno,‡

Corinne Isnard Bagnis,§ Christoph Andreas Fux,¶ Christine Katlama,# Peter Reiss,**

Jens Lundgren,†† Jose Maria Gatell,k Ole Kirk,†† Jose M. Miró,k and the EuroSIDA Investigators‡‡

Objectives: To determine prevalence and characteristics of end-

stage renal diseases (ESRD) [dialysis and renal transplantation (RT)]

among European HIV-infected patients.

Methods: Cross-sectional multicenter survey of EuroSIDA clinics

during 2008.

Results: Prevalence of ESRD was 0.5%. Of 122 patients with ESRD

96 were on dialysis and 26 had received a RT. Median age was 47 years,

73%were males and 43%were black. Median duration of HIV infection

was 11 years. Thirty-three percent had prior AIDS; 91% were receiving

antiretrovirals; and 88% had undetectable viral load. Median CD4+T-cell

count was 341 cells per cubic millimetre; 20.5% had hepatitis C

coinfection. Most frequent causes of ESRD were HIV-associated

nephropathy (46%) and other glomerulonephritis (28%). Hemodialysis

(93%) was the most common dialysis modality; 34% of patients were on

the RT waiting list. A poor HIV control was the reason for exclusion

from RTwaiting list in 22.4% of cases. All the RT recipients were all

alive at the time of the survey. Acute rejection was reported in 8 patients

(30%). Functioning graft was present in 21 (80%).

Conclusions: This is the first multinational cross-sectional study of

ESRD among European HIV population. Low prevalence of ESRD

was found. Two-thirds of patients were excluded from RT for non–

HIV/AIDS-related pathologies. Most patients had a functioning graft

despite a high acute rejection rate.

Key Words: chronic kidney failure, dialysis, HIV infection, kidney

transplantation

(J Acquir Immune Defic Syndr 2010;55:582–589)

INTRODUCTION
Since the introduction of combined antiretroviral treat-

ments (cART) in 1996 survival of the HIV-infected population
has dramatically improved. As survival improves, causes of
death in this population are changing, and patients are
increasingly developing end-stage organ diseases.1–3

End-stage renal disease (ESRD) can be managed by renal
transplantation (RT) or dialysis (hemodialysis or peritoneal
dialysis), which can be a step waiting for a graft or an alternative
treatment for patients excluded from transplantation.

The interest in kidney disease in HIV-infected patients
has been rising in the most recent years,4,5 but still with a lack
of information regarding this issue.

The prevalence of ESRD in HIV-infected patients is
unknown. Most studies have focused on chronic kidney
disease (CKD) but there is much less information on advanced
stages of kidney disease, in particular dialysis.

In the United States, the yearly surveys of HIV
prevalence in dialysis units showed an increase in the number
of HIV-infected patients receiving dialysis from 1985 (0.3%)
to 1992 (1.5%), and remaining stable therafter.6 In 2002, 1.5%
and 0.4% of patients receiving dialysis had HIV infection and
AIDS, respectively.7 There is little data from Europe. In 1990,
the European Dialysis and Transplantation Association (ERA-
EDTA) set up a registry of patients under renal replacement
therapies (including dialysis and RT). Of 152,658 patients, 190
(0.12%) were HIV infected.8 To our knowledge, no recent
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prevalence studies have been performed on a European level.
The most recent data comes from small local studies
performed in France,9,10 Spain11 and the United Kingdom,12

all showing prevalence under 1%.
Given this lack of data, and the encouraging experiences

and emerging possibilities for RT in HIV-infected popula-
tions.13–15 we aimed to determine the prevalence and
characteristics of ESRD patients with HIV infection in Europe.

METHODS

Study Population
A cross-sectional multicenter survey of clinics partici-

pating in the EuroSIDA study was performed during 2008.
The EuroSIDA study is a prospective observational cohort
study of 16,599 patients with HIV-1 infection followed in 102
hospitals among 33 European countries plus Israel and
Argentina. The details of this study have been published
elsewhere.16 A questionnaire was sent to all clinics partici-
pating in the EuroSIDA study requesting information on the
number of HIV-infected patients and the total number of
ESRD patients on dialysis at their clinics. ESRD was defined
as irreversible kidney damage (glomerular filtration rate ,15
mL/min) treated with either dialysis or RT, and causes of
ESRD were classified according to the criteria of the ERA-
EDTA.8 RT recipients who experienced a graft rejection were
classified according to the Banff 2005 diagnostic criteria for
renal allografts.17

We also investigated how many HIV-infected patients
diagnosed with ESRD on dialysis were attending the clinic and
how many HIV-infected patients had ever received a RT.
Finally, we asked for the proportion of HIV positivity among
all ESRD patients on dialysis seen within the respective
departments of nephrology providing service to the HIV clinic.

A separate questionnaire (available online at
www.cphiv.dk) was sent for every HIV-infected patient with
either dialysis or RT to obtain the following data: demographic
data, etiology of CKD (either clinical or by biopsy), modality
of and time on dialysis, data related to HIV infection [duration
of HIV infection, risk factors for acquiring HIV infection, prior
AIDS events, HIV-1 RNA, CD4+ T-cell count (cells/mm3) and
cART regimens], data related to coinfections with viral
hepatitis [duration; hepatitis C virus (HCV) RNA and
genotype and HBsAg and HBV-DNA if available; clinical
situation (asymptomatic cirrhosis and Child-Pugh class);
specific antiviral treatments; and virological response], and
finally data related to RT (characteristics of donor, immuno-
suppression regimen, episodes of rejection and graft function).

Statistical Analysis
Variables were expressed as the mean and SD, median

and interquartile range (IQR) or as proportions as appropriate.
Patients were compared using the x2 test or Fisher exact test for
proportions and the t test or Wilcoxon test for continuous data.
The significance level was set at 0.05. All analyses were
performed using SAS (Statistical Analysis Software, Cary,
NC; Version 9.1).

TABLE 1. Characteristics of Clinics Participating in 2008
Renal Survey

N of Clinics
Responding

In your hospital

HIV units 38

Total Number of HIV-patients 62,306

HIV-patients at unit
(median [IQR])

1271 (720–2123)

HIV-patients site volume, n (%)

#1000 16 (42.1)

1001–2000 12 (31.6)

.2000 10 (26.3)

ESRD (HIV and non-HIV) on
dialysis in Nephrology1

25

Total Number of ESRD patients 3126

ESRD-patients at unit (median [IQR]) 80 (2–120)

ESRD-patients site volume, n (%)

None 4 (16.0)

1–100 10 (40.0)

101–200 9 (36.0)

.200 2 (8.0)

Sites with ESRD HIV-infected patients 21

Total Number of ESRD HIV-infected
patients

96

ESRD HIV-infected patients
at unit (median [IQR])

2 (0–4)

ESRD HIV-infected site volume, n (%)

None 6 (28.6)

1–5 10 (47.6)

.5 5 (23.8)

In your HIV Unit

Have any HIV+ got ESRD on
dialysis

39

Yes response n (%) 23 (59.0%)

If yes, how many? 19

Total Number of HIV+ with ESRD 331*

HIV+ with ESRD on dialysis
at unit (median [IQR])

2 (2–6)

HIV+ with ESRD on dialysis
site volume, n (%)

,5 13 (68.4)

.5 6 (31.6)

Has any HIV+ received a renal
transplantation?2

39

Yes response n (%) 14 (35.9)

If yes, how many? 13

Total Number of HIV+ with renal
transplantation

24**

HIV+ with renal transplantation site
volume, n (%)

1 6 (46.1)

2 3 (23.1)

3 4 (30.8)

IQR, interquartile range; N, number; ESRD, end-stage renal disease.
1Under follow-up at date of survey.
2Since the HAART era (since beginning of 1996).
*Clinical data was available in 96 ESRD cases (see Table 2).
**Clinical data was available in two additional cases (see Table 2).
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RESULTS

Survey of Clinics Participating
Forty-one EuroSIDA clinics including 62,306 patients

participated in the study. Using the same geographical regions
as in the EuroSIDA study,18 the participating clinics were from
Eastern Europe (31.7%), Central Europe (36.6%), Northern
Europe (17.1%), Southern Europe (12.2%), and Argentina
(2.4%). Sixteen clinics provided data for prevalence monitor-
ing. ESRD among HIV-infected patients occurred in 0.46%
(95% CI: 0.38% to 0.54%) with some regional differences:
Northern Europe had the highest prevalence [0.80% (0.46 to
1.11)] followed by Southern [0.65% (0.44 to 0.85)] and
Central Europe [0.45% (0.34 to 0.56)]. In contrast, Eastern
Europe showed the lowest prevalence [0.13% (0.03 to 0.22)].
Twenty-three (59%) and 14 (35.9%) clinics reported HIV-
infected patients on dialysis and RT, respectively. Patient and
disease characteristics are shown in Table 1.

HIV Infection
Information about HIV infection in dialysis and RT patients

is shown in Table 2. The majority of patients were young males of

black ethnic origin. Sexual transmission was the most frequent
risk factor for acquiring HIV infection. Thirty-nine patients
(32.8%) had 68 previous AIDS diagnoses (58 in dialysis patients
and 10 in RT recipients); 24 (61.5%) of whom had experienced 1;
and 15 (38.5%) had more than 1 previous AIDS diagnosis. The
most frequent diagnoses were tuberculosis (n = 11) and
oesophageal candidiasis (n = 10), followed by cytomegalovirus
infection (n = 9), Pneumocystis jirovecii pneumonia (n = 8),
and Kaposi sarcoma (n = 8). Most patients had a good virological
and immunological status. The majority of the patients had taken
or were currently receiving antiretroviral drugs, and the most
frequent regimens were protease inhibitor–based and nonnucleo-
side reverse transcriptase inhibitor–based regimens. When
comparing the patients characteristics stratifying according to
whether they were on dialysis or had received a RT, few
differences were found as follows: RT recipients were younger,
had fewer prior AIDS events, higher CD4+ T-cell counts, and viral
load was undetectable in all cases.

Hepatitis Virus Coinfections
Information on coinfection with viral hepatitis was

obtained for 119 patients: 23 patients had HCV coinfection

TABLE 2. Characteristics of HIV Infection in Patients on Dialysis and Renal Transplantation

All patients
(n = 122)

Dialysis
(n = 96)

Transplantation
(n = 26)

Pn % n % n %

Male gender 89 73.0 73 76.0 16 61.5 0.14

*Age (yrs) 46.7 (41.4–54.7) 48.0 (41.5–55.8) 42.1 (40.3–51.9) 0.059

Ethnic origin

White 44 36.1 35 36.5 9 34.6 0.65

Afro-American 53 43.4 43 44.8 10 38.5

Other 25 20.5 18 18.7 7 26.9

HIV risk group

Homosexual 31 25.4 24 25.0 7 26.9 0.93

Heterosexual 65 53.3 52 54.2 13 50.0

Other 26 2.3 20 20.8 6 23.1

*Years HIV+ 11.2 (6.5–16.5) 11.4 (6.2–17.3) 10.9 (8.3–13.5) 0.69

Prior AIDS 39/119 32.8 34 36.6 5 19.2 0.096

Current VL, ,500 94/107 87.9 71 84.5 23 100 0.044

*Current CD4

(cells/mm3) 341 (220–496) 337 (204–470) 391 (286–631) 0.10

% 26 18–33 24 16–31 32 23–39 0.0051

Started cART

Yes 119/121 98.3 93 96.9 26 100 0.36

On ART now

Yes 114/121 94.2 89 92.7 25 96.2 0.53

On cART now

Yes† 104/114 91.2 81 91.0 23 92.0 0.88

Regimen

PI 34 32.7 28 34.6 6 26.1 0.56

bPI 18 17.3 14 17.3 4 17.4

NNRTI 34 32.7 25 30.9 9 39.1

Other 18 17.3 14 17.3 4 17.4

ART, antiretroviral (mono or dual therapy) treatment; VL, viral load; NNRTI, nonnucleoside reverse transcriptase inhibitor; PI, protease inhibitor; cART, combined antiretroviral
treatment; bPI, boosted protease inhibitor.

*Median (IQR).
†Of those on cART.
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(positive HCV antibodies), 13 had HBV coinfection (positive
HBsAg), and 2 had both HCV and HBV. We found few
differences when comparing coinfected with HIV-monoinfected
patients. HCV-coinfected patients had acquired HIV infection
more often by parenteral transmission and had a longer history of
HIV diagnosis. HBV-coinfected and HIV-monoinfected patients
acquired HIV by sexual transmission. We did not find
differences between coinfected and monoinfected patients
concerning virological and immunological parameters, antire-
troviral regimens, and access to RT waiting list.

Additional information was obtained for the 25 HCV-
coinfected patients, 21 (21.9%) on dialysis, and 4 (15.4%)
with RT. The genotype was reported for 17 patients.

Genotype 1 and 4 were the most frequent genotypes
(47.1% and 29.4%, respectively). Information on HCV RNA
was reported for 17 patients with a median HCV RNA count of
5.9 log copies per milliliter (IQR: 4.9–6.4 log copies/mL). Five
(29.4%) patients had cleared HCV RNA. Of 22 patients with
clinical information on HCV infection, 19 were described as
asymptomatic. Three patients were cirrhotic (the Child-Pugh
score was A in 2 and B in 1 of these patients). Of 24 patients
with information on treatment for HCV, 3 had received
treatment (12.5%), and in one of these, a sustained virologic
response was achieved.

Similarly, information about 15 HBV-coinfected patients
was obtained; 13 of 93 on dialysis (14.0%) and 2 of 26 (7.7%)
with transplantation (P = 0.52). Clinical information was
provided in 11 patients, 10 of whom were described as
asymptomatic and 1 as cirrhotic (Child-Pugh score of A).
Information on treatment for HBV was reported for 11 of the
coinfected patients, 4 of whom started treatment. Outcome was
reported for 3 patients, of whom, 2 were reported to be aviremic.

Etiology and Characteristics of CKD
Information about CKD in both dialysis and RT patients

is shown in Table 3. The etiology of CKD was known for 113

patients, HIV-associated nephropathy (HIVAN) and other
types of glomerulonephritis being the most frequent. The
diagnosis was proven by biopsy in 65 patients (61.9%) and
was significantly more likely to be proven by biopsy in
transplanted patients (P = 0.031). HIVAN was more frequent
in black patients (33 of 51, 64.7%) as compared with white
patients (8 of 37, 21.6%) (P = 0.0003). There were no
differences in etiology between hepatitis coinfected and HIV-
monoinfected patients. Hemodialysis was used in 109 patients
(93.2%) and peritoneal dialysis in 20 patients (17.9%). Among
99 hemodialysis patients, 77 had an arteriovenous fistula
(77.8%), 13 a catheter (13.1%), and 9 (9.1%) both, with no
differences between transplanted and dialysed patients.
Seventy patients were receiving erythropoietin for the
treatment of CKD-related anemia (75.3%, 93 responses).

ESRD Patients on the Renal Transplant
Waiting List

Thirty patients with ESRD on dialysis were reported
to be on the renal transplant waiting list (34.1%, n = 88
responders), and the median duration of being on the list was
1.1 (interquartile range [QR] 0.2–2.1) years. 58 of 88 dialysis
patients (65.9%) were excluded from the waiting list at the
time of the survey. There were 67 reasons reported for
exclusion from the waiting list, which are shown in Figure 1.
Criteria related to a poor control of HIV infection (low CD4+

T-cell count or detectable viral load) was reported in 13 cases
(22.4%) and underlying cardiovascular problems or diabetes
was reported in 12 cases (20.6%). In 2 cases (4%), it was
reported that transplantation was contraindicated in HIV-
infected patients. No reason or unknown was specified for
9 and 5 patients, respectively.

Transplanted Patients
Among transplanted patients, the median calendar

year of initiating renal replacement therapy was 2002

TABLE 3. Characteristics of Chronic Kidney Disease in Patients on Dialysis and Transplant Recipients

All Patients
(n = 122)

Dialysis
(n = 96)

Transplantation
(n = 26)

Pn % n % n %

Etiology of CKD Glomerulonephritis 32/113 28.3 23/88 26.1 9/25 36.0 0.33

HIVAN 52/113 46.0 39/88 44.3 13/25 52.0 0.50

Other 35/113 31.0 29/88 33.0 6/25 24.0 0.39

Biopsy Proven 65/105 61.9 47/83 56.6 18/22 81.8 0.031

Modality dialysis* HD 109/117 93.2 84/91 92.3 25/26 96.2 0.68

PD 20/112 17.9 16/89 18.0 4/23 17.4 0.95

Time on dialysis† HD‡ 3.3 (1.6–5.7) 3.2 (1.6–6.0) 4.4 (2.7–5.7) 0.35

PD§ 2.0 (1.0–3.1) 2.0 (0.8–3.7) 2.1 (1.6–2.7) 0.75

Vascular access Fistula 77/99 77.8 60/77 77.9 17/22 77.3 0.97

Catheter 13/99 13.1 10/77 13.0 3/22 13.6

Both 9/99 9.1 7/77 9.1 2/22 9.1

RT waiting list Patients — — 30/88 34.1 — — -

Time† — — 1.1 (0.2–2.1) — —

ESRD, end-stage renal disease; n, number of patients; p: statistical significance; ; HD, hemodialysis; PD, peritoneal dialysis; RT, renal transplantation.
*More than 1 modality of dialysis was possible.
†Median (IQR) time in years.
Data available for ‡n = 102 (79 ESRD and 23 RT) and §n = 18 (14 ESRD and 4 RT) patients.
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(IQR: 2000–2004), and the median year of inclusion on the
RT waiting list was 2004 (IQR: 2003–2006). The donor was
cadaveric in 21 patients (95.5%) and a live donor in one.
The initial immunosuppressive regimen was reported for
22 patients and consisted of 1 (n = 1, 4.3%), 2 (n = 12, 52.2%),
or 3 drugs (n = 10, 43.5%). The current immunosuppressive
regimen was reported for 17 patients and consisted of 1 (n = 2,
11.8%), 2 (n = 6, 35.3%), or 3 drugs (n = 9, 52.9%). The most
frequent immunosuppressive regimens used in combination
with antiretrovirals in the posttransplant period included the
combination of a calcineurin inhibitor (tacrolimus), cortico-
steroids, and mycophenolate mofetil.

Episodes of graft rejection were reported in 8 patients
(30%), and the characteristics and description of rejection are
shown in Table 4. All transplants were performed from
cadaveric donors. Despite treatment for rejection (with steroids

in 7 cases), 5 patients lost their grafts and were again under
dialysis at the time of the survey.

Vital status was reported for 25 patients, and all were
reported to be alive at the time of last follow-up. Information
on survival could be calculated for 12 patients with a median
survival of 2.4 (IQR: 1.1–3.0) years.

DISCUSSION
This is the first multinational cross-sectional study

among ESRD patients with HIV infection in Europe. The
overall prevalence of ESRD in HIV-infected patients was low
with some differences between European regions. The geo-
graphic differences in prevalence rates could be in part related
to the availability of dialysis/RT for HIV-infected individuals,
it could reflect underlying differences in the risk factors for
developing ESRD, or it could be a consequence of differences
in survival and access to HIV-related care, and competing risks
for HIV associated mortality and morbidity.19

Most patients were young males of black ethnic origin.
The proportion of non-white ethnicities varies substantially
between individual countries. In the United States, almost all
patients are African American20; in Europe, white race is more
common with substantial variability between the countries:
French9,10 and Spanish21 studies reported 60%–65%, and 6%
of black patients, respectively. The most frequent aetiologies
of CKD found in our study were HIVAN and other
glomerulonephritis, consistent with the racial distribution
found in our study. European and Asian case series of patients
with HIV infection and renal disease show that patients of
European descent typically have glomerulonephritis, whereas

FIGURE 1. Reason for not being included on renal transplant
waiting list.

TABLE 4. HIV-Infected Kidney Transplant Recipients With Graft Rejection

Patient 1 2 3 4 5 6 7 8

Transplant
date*

8/2005 8/2000 5/2005 8/2005 12/2005 2/2004 2/2006 5/2005

Cadaveric
donor

Yes Yes Yes Yes Yes Yes Yes Yes

Immuno
suppression

Initial
induction

DAC — — PAA PAA — BAS —

Initial
maintenance

FK +
MMF

— FK +
MMF +
St

MMF +
RAP +
St

MMF +
RAP +
St

CyA +
MMF
+ St

FK +
MMF +
St

FK + St

Current
regimen

FK +
MMF

CyA +
MMF +
St

— FK +
MMF+
St

FK +
MMF+
St

— St —

Date rejection* 2/2006 8/2003 11/2007 9/2005 3/2006 9/2007 8/2006 5/2005

Treatment St St — St St St St St, AA

Type of
rejection†

IB IIA AR BC IA CR, VAS IA —

Graft currently
functioning?

Yes No No Yes Yes No No No

Date started RRT — — 12/1/2007 — — 12/15/2007 4/1/2008 5/18/2005

*Dates expressed as month/year.
†Banff ’05 classification.17

AA, antilymphocytic antibodies; AR, acute rejection; BAS, basiliximab; CR, chronic rejection; CyA, cyclosporine; DAC, daclizumab; FK, tacrolimus; PAA, polyclonal
antilymphocitic antibodies; RAP, rapamicin; RRT, renal replacement therapy; St, steroids; MMF, mycophenolate mofetil; VAS, vascular rejection.
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patients of African descent in the same centers usually have
HIVAN. Spanish series found a prevalence of HIVAN that
ranged from 0% to 6%,11,21 and this proportion rises up to
39%–40% in French series where again a high percentage of
African and Caribbean patients is found.9,10 Recent studies
have demonstrated that the MYH9 gene polymorphisms is
associated with nondiabetic etiologies of ESRD in African
Americans. In the case of HIVAN, HIV infection seems to be
a common initiator of renal disease in African Americans and
serves as an example of one environmental exposure that can
initiate MYH9-associated HIVAN.22

Most patients had well-controlled HIV infection under
different cART regimens and one third of them had prior AIDS
events, the most frequent were tuberculosis and oesophageal
candidiasis, which are not exclusion criteria for RT.23–25 Few
differences were found when comparing dialysis patients with
RT recipients. RT recipients were younger with less AIDS
events and with better HIV control.

Hepatitis C coinfection was found in a relatively low
percentage in comparison with other series, probably, because
the most common route of HIV transmission was sexual.
French series with a high percentage of sexual HIV transmis-
sion have reported coinfection rates of 25%–27%.9,10 In
contrast, in Spanish and American series with a high per-
centage of former injection drug users the rate of coinfected
patients is 60%–68%.11,20,21 Almost all coinfected patients
were asymptomatic. Treating viral hepatitis involves important
challenges. It is recommended to eradicate HCV infection in
dialysis patients awaiting RTand those with significant chronic
liver disease. Interferon monotherapy is the standard treatment
for HCV infection in this setting but has many drawbacks such
as poor tolerance and marginal responses. The addition of
ribavirin is generally contraindicated in these patients due to
a risk of hemolytic anemia. The options for antiviral therapy in
the posttransplant period are even more limited; Interferon is
contraindicated once the patient is transplanted because of the
risk of developing acute rejection and/or acute interstitial
nephropathy.26 Probably for those reasons, only 3 patients had
previously received specific antiviral treatment.

The most frequently used type of dialysis in HIV-
infected patients was hemodialysis via arteriovenous fistula.
The prognosis of patients with fistula is more favourable in
comparison with catheter because there is less risk of catheter-
related infection and mortality.27 Hemodialysis was also the
most frequent modality of dialysis in the general European
dialysis population in 2007.28 The median time on dialysis
(3.3 and 2.0 years in hemodialysis and peritoneal dialysis,
respectively) was also similar to previously reported studies.9,11

There is little information regarding HIV-infected
patients on the RT waiting list. In our study, only 34% of
the patients were on the RTwaiting list, and the remaining 66%
were excluded for different reasons. The largest study
performed in this setting between January 2000 and October
2007, retrospectively, reviewed 309 potentially eligible HIV
patients; only 20% of HIV patients were listed or transplanted
compared with 73% of HIV-negative patients evaluated over
the same period. The most common reasons of failure to
proceed for full evaluation were CD4+ T-cell count and viral
load data not provided at initial evaluation (35%), CD4+ T-cell

count and viral load not meeting the eligibility criteria (21%),
and other factors including black race and history of illicit
drug use.29 In our study, HIV infection was listed as a
contraindication for transplantation for 2 patients from
1 specific clinic. This may also have been the case for several
other clinics, which did not respond to this question. In Spain,
a cross-sectional multicenter study found that 39% of HIV-
infected patients met criteria for inclusion on the RT waiting
list, but only 12% were included at the time of the survey.11

In 1998, 90% of the 148 US transplant centers participating in
a multicenter survey responded that they would not transplant
kidneys to HIV-infected patients on dialysis, even if their
infection was asymptomatic.30 In the last decade, this view has
dramatically changed, and most transplant groups from Europe
(Spain,23 United Kingdom,24 and Italy31) and North America25

have been working toward harmonizing criteria for solid
organ transplantation in HIV-infected patients, using similar
HIV-associated criteria for RT. It is important to point out that
currently, a previous opportunistic infection is not a strict
exclusion criterion by itself. A CD4+ T-cell count above 200
cells per cubic millimeter and an undetectable viral load in
plasma are required criteria in all these guidelines.

Reported rejection of RT in patients with HIV ranges
from 13% to 67%,32 consistent with the 30% observed in this
study. The prevalence of acute kidney rejection in HIV-
infected RT recipients is higher that in non-HIV RT recipients
(10%–15%).33 The aetiology of such high rejection rates is
unclear, although dysregulation of the immune system or
insufficient immunosuppression (due to pharmacological in-
teractions between antiretroviral and immunosuppressive drugs)
are 2 possible causes. Information on survival could only be
calculated for 12 patients with a median survival of 2.4 years.
The ERA-EDTA Annual Report estimated a 2-year survival
probability for the general European renal transplant population
(cohort 2001–2005) of 95.6% (95% CI: 95.3–96.0).28

The present study has some limitations. First, the
Eurosida network has some limitations; the main objective is
to assess the impact of ART on the outcome of the population
of HIV-infected patients living in Europe, and the clinics are
centres of excellence probably not representative of the general
ESRD/HIV population. Further, not all clinics in the Euro-
SIDA network provided data and we cannot rule out the
possibility of differences between those that did or did not
participate in terms of the patients with either ESRD or HIV,
and we cannot be sure that the prevalence of ESRD is similar
in those centres not participating in EuroSIDA or in this
particular survey. The data are not complete, with only 41
centres responding to the survey, and incomplete data for some
of the variables of interest. If centres with no HIV-infected
patients with ESRD have failed to answer to survey, prevalence
data will be overestimated. In addition, we requested infor-
mation on the numbers of patients under current follow-up,
and information on renal transplant since the introduction of
highly active antiretroviral therapy. It is possible that some
patients with renal transplant have died and were not included
in this study, which will result in overestimation of survival
and underestimation of prevalence of RT in this population.
Third, this study is cross sectional in design and, therefore, our
results should be interpreted with caution.
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To conclude, this is the first epidemiological information
of ESRD among HIV-infected patients in Europe in the highly
active antiretroviral therapy era. More studies are needed to
improve knowledge in prevalence and survival rates in HIV-
infected patients with ESRD in European countries.
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Short Communication

Effect of Thymoglobulin Induction on HIV-infected Renal
Transplant Recipients: Differences between HIV-Positive and

HIV-Negative Patients

JOAN C. TRULLAS,1 FREDERIC COFAN,2 STEFANIA COCCHI,3 CARLOS CERVERA,1

LAURA LINARES,1 FERNANDO AGUERO,1 FREDERIC OPPENHEIMER,2 ASUNCION MORENO,1

JOSE M. CAMPISTOL,2 and JOSE M. MIRÓ1

ABSTRACT

The best immunosuppressive regimen in HIV-infected renal transplant recipients has not been established.
Thymoglobulin has been associated with an increased risk of serious bacterial infections in HIV-negative pa-
tients and, for this reason, there is some concern over its use in the HIV-infected population. We describe
three consecutive HIV-infected renal transplant recipients who received thymoglobulin as induction therapy,
and we compared their progress with a cohort of 23 HIV-negative recipients. Median follow-up was 24 and
11 months, respectively. Nadir lymphocytopenia was observed at 1 week in both groups, and their absolute
lymphocyte count recovery was similar. An early and deep (�30 cells/mm3) CD4� T cell lymphocytopenia
was seen in two of the three HIV-infected patients. No opportunistic infections were diagnosed in HIV-posi-
tive patients. One HIV-positive patient had a bacterial infection and five HIV-negative patients had one or
more bacterial infections. Thymoglobulin was safe in our three HIV-infected renal transplant recipients. Un-
til those data are confirmed in larger studies, close monitoring is recommended during the thymoglobulin-in-
duced CD4� T cell lymphocytopenia period.
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WITH THE INTRODUCTION OF HIGHLY ACTIVE ANTIRETROVI-
RAL THERAPY (HAART) in 1996, HIV-related morbidity

and mortality have decreased dramatically, and HIV-infected
patients develop chronic end-stage liver and kidney diseases.1,2

Improved survival and preliminary experience with transplan-
tation in the HIV-infected patients mean that HIV infection can
no longer be considered an absolute contraindication for trans-
plantation.3–5

Experience in the United States with kidney transplantation
in HIV-infected patients has been very encouraging,6,7 with no
evidence of significant HIV progression. Furthermore, patients
and graft-survival rates appear to be similar to those observed
in the non-HIV-infected population during the 1-year and 2-
year follow-up.6,7 In Europe, experience is still scarce.8,9

According to these results, renal transplantation can be safe

and effective in selected HIV-infected patients. However, there
is little information about the most adequate immunosuppres-
sion regimen in these patients, and transplantation teams have
used their standard immunosuppression schedules. It is known
that the use of an antilymphocyte polyclonal antibody (thy-
moglogulin) as an induction agent quickly produces deep lym-
phopenia that lasts more than 1 year.10 The effect of thy-
moglobulin on CD4� T cell count and the risk of infection in
HIV-infected renal transplant recipients has recently been stud-
ied for the first time in the United States, with the conclusion
that there is an increased risk of serious bacterial infections re-
quiring hospitalization.11 For these reasons, there is concern
over its use in the HIV-infected population.

To our knowledge, there are no reports in Europe about the
effect of thymoglobulin in HIV-infected renal transplant recip-

1Infectious Diseases Service and 2Renal Transplant Unit, Hospital Clinic-IDIBAPS, University of Barcelona, Barcelona, Spain.
3Clinic of Infectious Diseases, University of Modena and Regio Emilia, Modena, Italy.



ients. We report the results from three HIV-positive kidney re-
cipients who received thymoglobulin in their induction regimen
in our institution, and compare them with the outcomes of HIV-
negative recipients receiving the same induction regimen.

Between January 2005 and May 2006, three HIV-infected
patients received a renal transplant at the Hospital Clinic in
Barcelona (University of Barcelona, Spain). During the same
period, 23 HIV-negative recipients underwent renal transplan-
tation with thymoglobulin as induction therapy. In all cases we
collected the following variables: demographic data, transplant
characteristics, maintenance immunosuppression, absolute lym-
phocyte count, episodes of rejection, and opportunistic and
other serious infections. Minor bacterial infections (uncompli-
cated cystitis, upper respiratory tract and superficial surgical
wound infections) were not collected in HIV-negative recipi-
ents. In HIV-positive patients, type of HAART, CD4� T cell
counts, and plasma HIV-RNA viral load (by quantitative PCR)
before and after transplantation were monitored.

All patients were considered suitable for renal transplanta-
tion, and met the standard inclusion criteria for the kidney trans-

plant waiting list. HIV-positive patients also had to meet the
following criteria according to HIV infection status: no oppor-
tunistic infections (except tuberculosis, esophageal candidiasis,
or Pneumocystis jiroveci pneumonia), CD4� T cell count above
200 cells/�l, and an HIV-RNA viral load that was undetectable
or suppressible with HAART.4

Patients resumed their pretransplant HAART therapy when
an oral diet was started (usually 24–48 h after surgery). The
dosage of the antiretrovirals was periodically adjusted accord-
ing to the improvement in renal function during the posttrans-
plant period.

All patients received a sequential quadruple induction ther-
apy with thymoglobulin, mycophenolate mofetil (MMF),
steroids, and at a later stage, introduction of sirolimus (SRL) in
two cases (non-heart-beating donor, NHBD) and tacrolimus
(FK) in one case (brain dead donor, BDD). MMF was initiated
with 2 g preoperatively and then 2 g/day until day 14, 1.5 g/day
until day 30, and 1 g/day thereafter. Methylprednisolone was
administered at 500 mg intraoperatively, and then prednisolone
at 0.5 mg/kg/day tapered to 20 mg/day at day 7, 15 mg at day
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TABLE 1. BASELINE CHARACTERISTICS OF HIV-INFECTED RENAL TRANSPLANT RECIPIENTS

RECEIVING THYMOGLOBULIN AS AN IMMUNOSUPPRESSIVE REGIMENa

Case 1 Case 2 Case 3

Age (years) 35 37 38
Gender Female Female Female
Race White Black White
CRF etiology Mesangiocapillary Focal and segmental Mesangiocapillary

glomerulonephritis glomerulosclerosis glomerulonephritis
Time under hemodialysis (years) 10 6 7
Time of HIV diagnosis (years) 10 9 10
HAART Stavudine Stavudine Stavudine

Lamivudine Lamivudine Lamivudine
Nevirapine Nevirapine Nelfinavir

Cadaveric donor NHBD NHBD BDD
Immunosuppressive regimen ATG-MMF-SRL-St ATG-MMF-SRL-St ATG-MMF-FK-St
Follow-up after transplant 24 18 30

(months)
Acute rejection (days after RT) Borderline (13) Mild (90) —
CD4� T cells/mm3/plasma VL

(copies/ml)
At baseline 615 cells/�50 copies 566 cells/�50 copies 639 cells/�50 copies
At 15 days 36 cells cells/�50 copies 32 cells cells/�50 copies NA/NA
At 1 month 16 cells/�50 copies 24 cells/�50 copies NA/�50 copies
At 2 months 215 cells/�50 copies 107 cells/�50 copies 225 cells/�50 copies
At 3 months 200 cells/�50 copies 27 cells/�50 copies 403 cells/�50 copies
At 6 months 195 cells/�50 copies 114 cells/�50 copies 401 cells/�50 copies
At 9 months 170 cells/�50 copies 138 cells/�50 copies 342 cells/�50 copies
At 12 months 197 cells/�50 copies 196 cells/�50 copies 313 cells/84 copies
At 18 months 283 cells/�50 copies 283 cells/�50 copies 319 cells/�50 copies
At 24 months 388 cells/�50 copies — 324 cells/�50 copies
At 30 months — — 533 cells/�50 copies

Infections Superficial Urinary tract None
surgical wound infection and
infection Escherichia coli

bacteremia
Last creatinine level (mg/dl) 0.88 2.70 0.86

aCRF, chronic renal failure; HAART, highly active antiretroviral therapy; NHBD, non-heart-beating donor; BDD, brain-dead
donor; ATG, thymoglobulin; MMF, mycophenolate-mofetil; FK, tacrolimus; SRL, sirolimus; St, steroids; VL, RNA-HIV viral
load; NA, not available.



30, and 5 mg at day 90. One hundred and eighty days after
transplant, patients were evaluated for prednisolone withdrawal.
SRL was introduced at day 5 starting with three consecutive
daily doses of 6 mg/day, continuing with 3 mg/day (target lev-
els 10–15 ng/ml). FK was started at day 5–7 (target levels 8–15
ng/ml). In addition, all patients were treated with thymoglobu-
lin for delayed graft function (1.25 mg/kg/day for 7 days ad-
justed by blood cell count). Acute renal rejection was diagnosed
by renal biopsy according to the Banff 1997 classification cri-
teria.12

The posttransplant infection prophylaxis protocol did not dif-
fer from that of HIV-negative patients in Spain.13

The main characteristics of the three HIV-positive patients
treated with thymoglobulin are summarized in Table 1. All pa-
tients were women. Median age was 36 years. HIV-1 infection
was diagnosed 9–10 years before transplantation. Mesangio-
capillary glomerulonephritis was the cause of end-stage renal
disease in two cases. Median time under hemodialysis was 8
years. All patients were under stable HAART and on optimal
virological and immunological status before transplantation.
Renal transplants were performed from cadaveric donors and
immunosuppressive regimens were similar in the three cases.
Only one patient had a urinary tract infection with an Esche-
richia coli bacteremia. HAART was not changed after trans-

plantation. Although two cases had acute rejections, all three
had an excellent renal allograft function after a median follow-
up of 24 months (range: 18–30 months).

Table 2 shows the characteristics and complications of both
HIV-positive and HIV-negative groups. In the HIV-negative
cohort, 22% of the patients had at least one episode of bacte-
rial infection, while only one HIV-positive patient had one
episode of bacterial infection. The absolute lymphocyte count
and CD4� T cell progression are shown in Fig. 1. There was
an early and deep CD4� T cell and lymphocyte count. Recov-
ery in the absolute lymphocyte count was similar in both groups
of patients.

Despite the fact that renal transplantation is feasible in HIV-
infected patients, the most adequate immunosuppressive regi-
men has not yet been established.6,8,11 Furthermore, and as hap-
pened in our HIV-infected patients (two out of three patients
had an acute rejection), kidney graft rejection rates appear to
be higher in HIV-infected patients (about 40%), although the
explanation for this is unclear. Recent BHIVA guidelines rec-
ommend not using polyclonal antibodies (thymoglobulin) for
induction or rescue in acute rejection because of the increased
risk of cytomegalovirus (CMV) infection, posttransplant lym-
phoproliferative disease, and other infections.5 This recom-
mendation is based on experience with the non-HIV-infected
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TABLE 2. CLINICAL CHARACTERISTICS OF HIV- AND NON-HIV-INFECTED

RENAL TRANSPLANT RECIPIENTS

HIV infected Non-HIV infected

Number of cases 3 23 
Mean age (SD) 37.5 (1.9) 47 (15.1)
Female gender 3 (100%) 12 (52%)
Median time (range) of follow-up 24 (18–30) 11 (6–21)

(months)
Etiology of CRF 0 4 (17%)

Unknown 3 6 (26%)
Chronic glomerulonephritis 0 1 (4%)
Polycystosis 0 12 (53%)
Others

Type of transplant 0 3 (13%)
Living donor 1 14 (61%)
Cadaveric donor 2 6 (26%)
Nonbeating heart donor

Immunosuppressive scheme
Cyclosporine � MMF 0 1 (4%)
FK � MMF 1 12 (52%)
SRL � MMF 2 10 (44%)

Bacterial infectionsa

Urinary tract 1 5
Surgical site 0 1
Pneumonia 0 1
Other 0 2
Total 1 9 (41%)

Number of patients with at least one 1 5 (22%)
episode of bacterial infection

CMV disease 0 2 (9%)
Acute rejection episodes 2 3 (13%)
Death 0 1

aMinor bacterial infections (uncomplicated cystitis, upper respiratory tract and superficial 
surgical wound infections) were not included in this table.



population, but studies using thymoglobulin in HIV-infected re-
nal transplant patients are still scarce.

Carter et al.11 reported their experience with 11 patients who
received thymoglobulin during their postoperative course (seven
for rejection and four for delayed graft function). They observed
that mean CD4� T cell count dropped from 475 � 192 to 9 �
10 cells/�l within 1 week of therapy, and that recovery time
ranged from 3 weeks to 2 years despite HIV viral suppression
on effective HAART. Although opportunistic infections were
successfully suppressed in most cases, six patients (54%) devel-
oped one or more serious infections requiring hospitalization.
There were two graft losses and one death from heart failure. In
the thymoglobulin group, seven patients (64%) had previously
received interleukin (IL)-2 receptor antagonists as induction ther-
apy. Despite receiving this treatment, they had seven acute re-
jection episodes. It is possible that the combination of thy-
moglobulin, high doses of methylprednisolone (for initial therapy
of acute rejection), and IL-2 receptor antagonists could predis-
pose to severe infections in this group of patients. Randomized
clinical trials are needed to confirm this hypothesis.

Qiu et al.14 recently compared 38 pairs of HIV-infected/non-
HIV-infected patients receiving primary bilateral kidney grafts
from the same donor (four HIV-positive recipients received thy-

moglobulin as induction therapy). Although there is no specific
information concerning the HIV status (CD4� T cell count, vi-
ral load, HAART) before and after transplant, there were no
differences between the two groups according to the 5-year pa-
tient and graft-survival rates.

Although the number of cases is low, we believe it is im-
portant to report our findings. In our three cases, thymoglobu-
lin was used in the induction regimen and not as a rejection
treatment. All three cases received transplants from deceased
donors. The absolute lymphocyte count and CD4� T cell count
decreased dramatically within a median of 15 days of therapy
(range 4–29). In two patients (cases 1 and 3) the CD4� T cell
count recovered 8 weeks after transplant. The other patient (case
2) had less than 200 CD4� T cells/�l after 24–48 weeks of fol-
low-up. The drop in the lymphocyte count was similar in the
23 non-HIV-infected renal transplant recipients who received
thymoglobulin in the induction regimen. Profound lymphocy-
topenia was observed at 1 week, and the recovery time was sim-
ilar in both groups of patients. Furthermore, in our experience,
no opportunistic infections and one bacterial infection were ob-
served after a median follow-up of 24 months (range 18–30).
On the other hand, five HIV-negative patients (22%) had one
or more bacterial infections.

In summary, experience in the United States6,7 and Spain8

has shown that renal transplantation is a safe and effective pro-
cedure for adequately selected HIV-infected patients, but the
most adequate and safe immunosuppressive regimen for those
patients has not been established. Thymoglobulin induced an
early and profound reduction in the absolute lymphocyte count
in both HIV-positive and HIV-negative patients. One of the
three HIV-infected patients had a bacterial infection and no pa-
tient had an opportunistic infection. It is well known that thy-
moglobulin is a risk factor for infection in the posttransplant
period in non-HIV-infected renal transplant recipients. We be-
lieve that HIV-infected renal transplant recipients have at least
the same risk of infection as HIV-negative patients, but those
data must be confirmed in larger studies. Our opinion is that
thymoglobulin can be used safely in HIV-infected renal trans-
plant recipients, or at least as safely as in non-HIV-infected pa-
tients. In our experience, thymoglobulin was safe in our HIV-
infected patients. Nevertheless, until more data are available
and according to the results reported by Carter et al.,11 close
monitoring is recommended during the period of thymoglobu-
lin-induced CD4� T cell lymphocytopenia.
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FIG. 1. (A) Absolute lymphocyte count before and after re-
nal transplantation (RT) in HIV and non-HIV-infected patients.
Lymphocyte count values represent median lymphocytes/mm3

and error bars (only for non-HIV infected) the 25th and 75th
quartiles. (B) CD4� T cell count before and after renal trans-
plantation (RT) in the three HIV-positive recipients.
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Simultaneous Pancreas-Kidney Transplantation in HIV-infected
Patients: A Case Report and Literature Review

J.M. Miro, M.J. Ricart, J.C. Trullas, F. Cofan, C. Cervera, M. Brunet, M. Tuset, C. Manzardo,
F. Oppenheimer, and A. Moreno

ABSTRACT

Since the introduction of combined antiretroviral therapy (cART), solid organ transplantation
(SOT) has become a therapeutic option for the HIV-positive population. In contrast with liver
and kidney transplantation, only three simultaneous pancreas-kidney transplants (SPKT) have
been reported among HIV-infected patients. Herein we have reported the first SPKT in an
HIV-infected patient in Spain. The pancreas graft failed at 2 weeks and the patient died at 9
months because of a Pseudomonas aeruginosa infection. The three recipients reported in the
literature lived, despite the failure of both the pancreas and kidney grafts in one subject.
Despite the poor outcome of our case, HIV-1 infection was controlled after transplantation
(stable CD4� cells and no AIDS-related events), and the kidney graft functioned with no
episodes of rejection. The cART regimen used in the pretransplant period was switched at the
time of transplantation to raltegravir and two nucleoside reverse transcriptase inhibitors
(NRTI). Raltegravir has no interactions with immunosuppressive drugs. Target plasma levels
of tacrolimus were achieved at a dose similar to that used in HIV-negative transplant
recipients. The most adequate antiretroviral regimen for HIV-infected SOT recipients has not
yet been established; however, one may consider switching protease inhibitors or non-NRTI-
based regimens for a raltegravir-based regimen at the time of transplantation.

UNTIL RECENTLY, HIV infection was a exclusion
criterion for solid organ transplantation (SOT). Since

the introduction of combined antiretroviral therapy
(cART), AIDS-defining events have been decreasing as a
cause of death with an increased mortality related to end-stage
organ diseases.1 As transplantation is the only available option
for patients with end-stage liver disease, the first experience
with SOT among the HIV-infected population was in liver
transplantation for cirrhosis.2,3 In the last few years, retrospec-
tive studies, case reports, and small prospective studies have
suggested that kidney transplantation is also feasible among
HIV-infected patients with patient and graft survival rates
similar to those observed among the non-HIV-infected pop-
ulation.3–6 There is much less experience with simultaneous
pancreas-kidney transplantation (SPKT) in the HIV-infected
population. Herein, we report one additional case of SPKT in
an HIV-infected patient.

PATIENTS AND METHODS

The SPKT patient met the Spanish criteria for SOT in HIV-
infected subjects.7 Immediately before the morning dose (C12h), pla-
sma raltegravine concentrations were measured by high-performance

liquid chromatography with fluorescence detection, which was
modified8 and validated in our laboratory. The estimated glomer-
ular filtration rate was calculated using the Cockcroft-Gault equa-
tion.9 The surgical technique, immunosuppressive regimen, and
posttransplant infection prophylaxis10 were the same as those for
HIV-negative patients undergoing SPKT in our center. Cytomeg-
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alovirus (CMV) infection was monitored by pp65 antigenemia
testing weekly for the first 2 months and twice monthly until 6
months thereafter.

We performed a bibliographic search using the terms “pancreas
transplantation” and “HIV” in PubMed and Web of Knowledge to
identify published cases or cases presented at international confer-
ences. We found only three cases,11–13 and contacted the authors to
know the current clinical situation of these patients.

RESULTS
Case Report

A 40-year-old man with hypertension and type I diabetes
with complications of retinopathy, polyneuropathy, gastro-
paresis, and nephropathy was treated with peritoneal dial-
ysis for end-stage diabetic nephropathy from April 1999 to
August 2007, when he started hemodialysis. HIV-1 infec-
tion was diagnosed in 1999 before initiating dialysis (het-
erosexual transmission). Until transplantation in 2008, no
prior AIDS-defining events had occurred; the CD4� T-cell
count was above 400 cells/mm3 and HIV-1 RNA was below
50 copies/mL using various cART regimens (Table 1).

The patient was referred to our center for SPKT that was
performed from cadaveric donor in September 2008. Im-
munosuppressive therapy included tacrolimus (FK; 0.1
mg/kg twice a day), which was later adjusted to maintain
trough levels of 10 to 15 ng/mL, enteric-coated mycophe-
nolic acid (MPA; 720 mg twice a day), and corticosteroids:
methylprednisolone 500 mg on day 0; 125 mg on day 1, 1
mg/kg on day 2, gradually tapered to 10 mg/d. Two doses of

basiliximab (20 mg) were administered for induction. Both
donor and recipient showed positive CMV immunoglobulin
G antibodies. Antiretroviral drugs were started 13 days
after surgery with T20 switched to RAL. Plasma C12h RAL
concentrations determined at 2 and 4 months after surgery
were 200 and 800 ng/dL, respectively. After confirming that
both donor and recipient had negative HLA-B57*01, teno-
fovir was replaced with abacavir at 4 weeks after surgery.
Ranitidine (and occasionally omeprazole) were used as
antiulcer drugs.

Two weeks after transplantation, the pancreas graft,
which had failed due to venous thrombosis, was removed.
Perioperative complications included an intra-abdominal
abscess with multidrug-resistant Pseudomonas aeruginosa,
complicated with an enterocutaneous fistula. Four months
after transplantation, the patient presented with fever and
leukopenia, negative pp65 CMV antigenemia and positive
plasma CMV viral load of 4729 copies/mL, requiring treat-
ment with intravenous gangiclovir for 3 weeks. His clinical
condition improved as the CMV syndrome resolved. De-
spite long-term antibiotic therapy (intravenous amikacin
and colistin), and repeated surgical interventions to drain
the abscesses, the patient succumbed 9 months after trans-
plantation because of P aeruginosa bloodstream infection
with multiple organ failure. Autopsy was not performed.

Despite the fatal outcome, no AIDS-related events hap-
pened. HIV-1 RNA was suppressed with antiretroviral
treatment, and the renal graft functioned without rejection
episodes (Table 1).

Table 1. Antiretroviral Treatment, Virological/Immunologic Status, and Graft Function Before and After
Pancreas-Kidney Transplantation

Time Before
and After

Transplantation Antiretroviral Drugs
CD4

Cells/mm3 (%)
HIV-RNA

(copies/mL)
FK Median
Dose (mg/d)

FK Median
Levels* (ng/mL)

RAL Levels
(ng/mL)

Creatinine
(mg/dL)

GFR
(ml/min)

4 y BT 3TC 150 mg QD; D4T 20 mg QD;
NVP 200 mg BID

279 (NA) �39 — — — NA NA

20 mo BT ABC 300 mg BID; D4T 20 mg
QD; T20 90 mg BID

525 (25%) 54 — — — 9.07 13

12 mo BT 3TC 150 mg QD; TDF 300 mg/
week; T20 90 mg BID

549 (34%) �39 — — — NA NA

6 mo BT 710 (31%) �39 — — — 10.68 12
3 mo BT 541 (28%) �39 — — — 13.38 9.5
1 mo BT 787 (35%) �39 — — — 9.3 13
Transplantation 523 (35%) �39 — — 12.55 10
1 mo AT 3TC 100–150 mg QD; TDF 300

mg/48–72 h; RAL 400 mg BID
261 (27%) 239 4.1 19.2 — 2.5 44

2 mo AT 3TC 300 mg QD; ABC 600 mg
QD; RAL 400 mg BID

243 (30%) �39 2.8 10.0 200 1.3 84

3 mo AT 266 (29%) �39 3.7 8.9 — 1.01 108
4 mo AT 168 (21%) �39 1.9 6.4 800 0.68 161
5 mo AT 168 (24%) �39 2.5 7.7 — 1.09 100
6 mo AT 184 (27%) �39 1.8 8.5 — 0.7 156
7 mo AT 194 (26%) �39 2.5 6.45 — 1.3 84
8 mo AT 201 (25%) �39 2.0 5.7 — 0.97 113
9 mo AT NA NA 2.5 10.6 — 1.18 93

ABC, abacavir; AT, after transplantation; BT, before transplantation; D4T, stavudine; FK, tacrolimus; GFR, glomerular filtration rate; NA, not available; NVP,
nevirapine; RAL, raltegravir; TDF, tenofovir; T20, enfuvirtide; 3TC, lamivudine; QD, every day; BID, twice a day.
*FK levels: 10–15 ng/mL during the first 2 weeks and 5–10 ng/mL thereafter.
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Literature Review

The characteristics of the three cases of SPKT reported in
this setting are presented in Table 2.11–13 All patients were
alive after a mean follow-up of 59 months. In two cases,
both grafts were functioning after 27 and 42 months follow-
up. In the third case, the kidney and the pancreas failed at
49 and 96 months after SPKT, respectively. All three
patients were young (mean age � 39 years) with well-
controlled HIV infections under cART in two cases.13

None of the cART regimens included RAL. The remaining
patient was a long-term nonprogressor who never received
cART.11,12 All patients received similar immunosuppres-
sive drugs: calcineurin inhibitors, MPA, and corticosteroids.

DISCUSSION

We present the first SPKT performed in an HIV-1-infected
patient in Spain. Although HIV-1 infection was adequately
controlled under an RAL-based regimen, the patient died
as a consequence of nosocomial infectious complications by
P aeruginosa. The patient did not develop any AIDS-
defining events during the follow-up. HIV-1 viral load was
always below the detection level; CD4� T-cell counts
remained stable at about 200 cells/mm3. Furthermore, the
renal graft functioned without rejection episodes.

The three previously reported SPKT11–13 are all alive
after a mean follow-up of almost 5 years. All patients
received similar immunosuppressive drugs with calcineurin
inhibitors, MPA, and corticosteroids. In one patient11,12 the
kidney and pancreas failed at 4 and 8 years, respectively. In
the other two cases, the grafts were functioning. Our patient
was under treatment with tenofovir, lamivudine, and enfu-
virtide before transplantation. We replaced tenofovir with
abacavir to avoid potential tenofovir nephrotoxicity,14,15

and we switched subcutaneous enfuvirtide for RAL to
simplify the cART treatment, as a previous study showed
that enfuvirtide could be safely switched to RAL for
treatment-experienced patients on stable, virologically sup-
pressive, enfuvirtide-containing regimen.16

An important challenge in HIV-infected patients is the
management of drug interactions between antiretrovirals
and immunosuppressants. Drug interactions may require
dosing modifications to maintain appropriate levels. Over-
or underdosing carries the risk of toxicity, transplant rejec-
tion, or HIV rebound. Cyclosporine (CsA), FK, and siroli-
mus (SRL) are metabolized in the liver by cytochrome p450
(CYP450), whereas MPA undergoes liver glucuronidation.
Antiretroviral drugs can act as inhibitors or inducers of
these enzyme systems. When they act as inhibitors (pro-
tease inhibitors [PI]), they increase the concentrations of
CYP450-metabolized immunosuppressants, causing toxic-
ity. When they act as inducers nucleoside reverse transcrip-
tase inhibitor (NRTI), they reduce drug levels and can
trigger rejection. For this reason, therapeutic drug moni-
toring is mandatory in these patients.

In one of the largest reports on the subject, Frassetto
et al17 described the pharmacokinetics and dosing mod-
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ifications in 35 HIV-infected SOT patients: 20 kidney, 13
liver, and 2 kidney-liver. Patients using PI showed much
higher CsA, FK, and SRL levels than those on NRTI
alone; dose reductions or increases in the dosing interval
were required. Patients on efavirenz required higher
doses of CsA than those using other antiretroviral drugs.
In addition, clinical experience indicated that patients on
PI require only 1 to 2 mg of FK per week to maintain
therapeutic levels.18 In the present case, daily doses of
FK were similar to those in the HIV-negative population
(2.0 –2.5 mg/d).

To avoid these interactions, the use of novel classes of
antiretroviral drugs, such as HIV-1 entry inhibitors (enfu-
virtide [fusion inhibitor] or maraviroc [CCR5 inhibitor]) or
HIV-1 integrase inhibitors (RAL)14,15 with no interactions
with immunosuppressants at the CYP450 level, must be
considered for HIV-positive transplant recipients. Al-
though the use of enfuvirtide combined with two NRTI has
been reported in liver transplant recipients,19 orally admin-
istered drugs are more convenient. RAL, in contrast with
other classes of antiretroviral drugs, is not a substrate of
CYP450; it is primarily metabolized in the liver via glucu-
ronidation.20 The use of RAL in this context was initially
reported in one patient who developed renal toxicity asso-
ciated with a calcineurin inhibitor after liver transplanta-
tion,21 although serum RAL levels were not reported. The
largest experience with RAL has been reported by Tricot et
al22; 13 HIV-infected transplant recipients (eight liver and
five kidney) had cART switched to RAL plus two NRTIs. In
this article, HIV-1 infection remained controlled in all
cases; no episodes of acute rejection developed and drug
tolerability was excellent. Plasma RAL trough levels in our
case were 200 and 800 ng/mL, which were high, but within
the range of the pharmacokinetic study performed by Tricot
et al in which trough levels ranged from 204 to 890 ng/mL
as a result of the use of proton pump inhibitors. In one
study with healthy volunteers, plasma concentration of
RAL increased with coadministration of omeprazole. This
could have been due to an increase in the bioavailability of
RAL attributable to increased gastric pH.23 Despite this,
these trough levels are at least 10 to 15 times above the in
vitro IC95 of RAL (15 ng/mL) for wild-type HIV-1
strains.20

In conclusion, SKPT in HIV-infected patients is feasible,
although larger studies are required to recommend this
therapeutic option.
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Renal transplantation in patients with HIV infection

The prevalence of human immunodeficience virus (HIV)

infection among patients under renal replacement therapy

varies, with estimates of 1% for Europe and 1.5% for the

United States. Survival in HIV infected individuals

receiving renal replacement therapy has improved since

the introduction of high activity antiretroviral therapy

(HAART). Current experience in renal transplantation in

HIV-infected patients in the United States indicates that

the three-year survival rate is similar to that of HIV-

negative transplant recipients, with virological and

immunological control of the infection by HAART and 

no increase in the number of opportunistic infections 

or tumors. The criteria for selecting renal transplantation

candidates in this population are the following: no 

aids-defining events, CD4 cells > 200 cells/�l and

undetectable viral load under HAART. In Spain, where

most of these patients are former drug abusers, a 

two-year period of abstinence from cocaine and heroine

abuse is also required, although patients can be

participating in the methadone program. The main

problems in the post-transplantation period have been

interactions between HAART and immunosuppressive

drugs, management of hepatitis C virus (HCV) coinfection

and the high rate of acute rejection. To date, seven such

renal transplantations have been performed in Spain, 

with favorable patient and graft survival and no

progression to aids. 

Key words: Renal transplantation. Dialysis. HIV infection.

HAART. HCV infection.

Introducción

Hasta hace unos años la infección por el virus de la
inmunodeficiencia humana (VIH) constituía una con-
traindicación absoluta para la realización de cualquier
tipo de trasplante. El temor a que la inmunosupresión
necesaria en el período postrasplante para evitar el re-
chazo pudiera acelerar la progresión a sida o incremen-
tar el riesgo de infecciones oportunistas hacía desesti-
mar esta medida1.

La prevalencia de la infección por el virus de la

inmunodeficiencia humana (VIH) en pacientes en terapia

renal sustitutiva (TRS) es muy variable, pero de forma

global se estima que en Europa es del 1% y en Estados

Unidos del 1,5%. La supervivencia de estos pacientes en

TRS también ha mejorado notablemente con la

introducción de tratamiento antirretroviral de gran

actividad (TARGA). La experiencia acumulada en la era del

TARGA en trasplante renal en pacientes infectados por el

VIH en Estados Unidos indica que la supervivencia a los

3 años es similar a la de los pacientes sin infección por el

VIH, con un buen control virológico e inmunológico de la

infección por el VIH bajo TARGA y sin presentar mayor

número de infecciones oportunistas y/o tumores. Los

criterios de selección de pacientes infectados por el VIH

que han utilizado los diferentes grupos de trasplante han

sido: ausencia de manifestaciones oportunistas previas,

tener una cifra de linfocitos CD4� superior a 200 cél./�l y

una carga viral del VIH suprimible con TARGA. En España,

donde la mayoría de pacientes eran antiguos drogadictos,

para el trasplante hepático se exigiría además una

abstinencia de heroína y cocaína de 2 años de duración, y

el paciente podía estar en el programa de metadona. Los

principales problemas detectados en el período

postrasplante son las interacciones farmacocinéticas y

farmacodinámicas entre los antirretrovirales y los

inmunosupresores, el manejo de la coinfección por el virus

de la hepatitis C y la elevada tasa de rechazo. En España se

han realizado hasta la fecha siete trasplantes renales, con

buena evolución del paciente y del injerto y sin progresión

de la infección por el VIH.

Palabras clave: Trasplante renal. Diálisis. Infección por el

VIH. Tratamiento antirretroviral. Infección por el VHC.
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A partir de 1996 y tras la introducción del tratamiento
antirretroviral de gran actividad (TARGA) el curso clíni-
co de la infección por el VIH ha cambiado de forma signi-
ficativa, con un descenso de la morbilidad por procesos
oportunistas y de la mortalidad global de los pacientes
con sida2. Esta mejoría en el pronóstico ha hecho que
exista una mayor mortalidad por enfermedad orgánica
terminal que por infecciones oportunistas o neoplasias
asociadas al sida2-4.

A diferencia de la insuficiencia hepática terminal, en
el que la única alternativa es el trasplante hepático,
en la enfermedad renal crónica avanzada (ERCA) exis-
te también la posibilidad de terapia renal sustitutiva
(TRS). Probablemente por este y otros motivos existe
más experiencia en trasplante hepático que renal en
pacientes infectados por el VIH. La experiencia en tras-
plante hepático en España ha sido recientemente
comunicada, con unos resultados a corto y medio plazo
favorables5.

Es necesario un nuevo planteamiento en el tratamiento
a largo plazo de los pacientes infectados por el VIH y
ERCA, de tal manera que en la actualidad la infección por
el VIH ha dejado de ser una contraindicación formal para
el trasplante renal4. Los objetivos de este trabajo son los
siguientes: conocer cuál es la situación de los pacientes
infectados por el VIH que están en TRS (causas de ERCA,
prevalencia y supervivencia) y revisar la experiencia que
existe hasta la fecha en trasplante renal en pacientes in-
fectados por el VIH antes y después de la introducción del
TARGA. 

ERCA y TRS en el paciente infectado 
por el VIH

Enfermedad renal crónica e infección por el VIH
Una tercera parte de los enfermos con sida o portadores

del VIH desarrollan algún tipo de lesión renal, ya sea por
enfermedades no relacionadas con el VIH o por otras di-
rectamente relacionadas con esta infección. Pueden de-
sarrollar enfermedad renal por causas diagnosticadas
previamente al VIH como diabetes, nefroangiosclerosis,
poliquistosis renal, o más comúnmente relacionada con el
consumo de heroína u otras drogas o con la infección por
el virus de la hepatitis B (VHB) o C (VHC). Se han descri-
to tres tipos de nefropatía estrechamente relacionada con
la infección por el VIH: la nefropatía asociada al VIH, las
glomerulonefritis mediadas por inmunocomplejos y las mi-
croangiopatías trombóticas6.

La nefropatía asociada al VIH es la causa global más co-
mún de enfermedad renal crónica en pacientes infectados
por el VIH7,8. En Estados Unidos es la tercera causa en pa-
cientes de raza negra de entre 20 y 64 años8. La prevalen-
cia de nefropatía asociada al VIH en la población infectada
por el VIH oscila entre el 1 y el 10%, según las caracterís-
ticas de la población estudiada9. En Europa la incidencia
es menor que en Estados Unidos y afecta sobre todo a va-
rones descendientes de raza africana. Aparece como una
complicación tardía en el curso de la infección por el VIH y
su curso clínico suele ser rápido con progresión a ERCA en
3-4 meses. Con la introducción del TARGA el curso clínico
está mejorando. 

Prevalencia de la infección por el VIH en pacientes
con ERCA y TRS

La seroprevalencia de infección por el VIH en las unida-
des de hemodiálisis es muy variable entre los diferentes
países y también dentro de un mismo país, dependiendo de
la localización geográfica de la unidad de hemodiálisis y
de la demografía de los pacientes que se tratan en cada
unidad. Las diferentes encuestas publicadas en los años
ochenta y principios de los noventa, muestran un rango
muy amplio, desde el 0% en unidades de hemodiálisis
de países como Japón hasta el 39% en algunas unidades
de hemodiálisis en Brooklyn (Nueva York, EE.UU.)10. En
Europa se estimó en 0-5%10 y los Centers for Diseases Con-
trol and Prevention (CDC) estudiaron en el año 2000 la
prevalencia en los centros de hemodiálisis de Estados Uni-
dos. Los resultados mostraron un aumento constante del
número de pacientes infectados por el VIH en hemodiálisis,
desde el 0,3% en 1985 hasta el 1,5% en 1992, mantenién-
dose después estable en el 1,4-1,5% hasta el año 2000. Se
estima que los pacientes infectados por el VIH constituyen
menos del 1% del total de pacientes que están en TRS10,11.

Supervivencia de los pacientes con infección 
por el VIH en TRS

El pronóstico de los pacientes infectados por el VIH y
TRS depende más del estado de la infección por el VIH que
de la naturaleza de la lesión renal. El pronóstico ha ido
mejorando de forma progresiva a lo largo de las dos últi-
mas décadas. 

En la década de los años ochenta la mayoría de pacientes
infectados por el VIH en ERCA presentaban un estado
avanzado de la infección y una supervivencia media muy
corta, entre un mes y 13,2 meses12-15. Muchos de estos pa-
cientes presentaban caquexia y malnutrición, y las princi-
pales causas de muerte eran infecciones oportunistas y/o en-
fermedades malignas16. En esta misma época, el pronóstico
era significativamente mejor en los pacientes con infección
por el VIH asintomática y en programa de hemodiálisis, con
una media de supervivencia aproximada de 16 meses13,15.

En la década de los años noventa hubo estudios que pu-
sieron de manifiesto un progresivo aumento de superviven-
cia con medias de supervivencia de 15 meses17, 22 meses18

y hasta 57 meses19. Son varios los factores que contribuye-
ron a mejorar el pronóstico de estos pacientes en hemodiá-
lisis: mejor soporte nutricional, mejoras en la propia diáli-
sis, corrección de la anemia con eritropoyetina y el inicio del
tratamiento antirretroviral y la profilaxis de las infecciones
oportunistas. A consecuencia de ello, en Estados Unidos,
mientras la incidencia de pacientes infectados por el VIH
en TRS estaba disminuyendo progresivamente, la preva-
lencia de estos siguió aumentando10. A pesar de esta mejo-
ría en la supervivencia a lo largo de 10 años, al comparar la
supervivencia de los pacientes infectados por el VIH en he-
modiálisis (la mayoría de ellos jóvenes) con la de la pobla-
ción general en programa de hemodiálisis (sin infección por
el VIH) se vio que seguía siendo significativamente menor
en el grupo de infectados por el VIH, incluso cuando la po-
blación general era de edad más avanzada y con una eleva-
da prevalencia de diabetes10,20,21. 

Existen algunos estudios que evidencian una correla-
ción entre la cifra de linfocitos CD4+ y la supervivencia
de los pacientes infectados por el VIH en hemodiálisis,
siendo mayor la supervivencia cuanto mayor es la cifra de
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linfocitos CD4+7,22-24. Otros estudios han sugerido una ma-
yor supervivencia de los pacientes que estaban bajo TAR-
GA en comparación con los que no recibían TARGA7,21,23-26.

La mayoría de datos sobre supervivencia de los pa-
cientes infectados por el VIH en ERCA proceden de Es-
tados Unidos (donde las causas de ERCA en estos pa-
cientes son distintas respecto a Europa) y además pocos
de ellos son de la era TARGA, existiendo escasa infor-
mación al respecto en nuestro país. 

Experiencia con el trasplante renal 
en el paciente infectado por el VIH 
antes del TARGA (antes de 1996)

En la era anterior al TARGA se pueden extraer datos
que sugieren que el trasplante renal tuvo un pronóstico
subóptimo, pero no del todo decepcionante2,27. En la ta-
bla 1 se describen los casos trasplantados en este perío-
do28-47. Casi todos los casos proceden de cadáver y hay muy
pocos casos de donante vivo. Hasta mediados de los años
noventa, muchos trasplantes en pacientes infectados por el
VIH se realizaron sin conocer bien el estado virológico e in-
munológico del paciente. Además muchos de los pacientes
se infectaron por el VIH como consecuencia del propio tras-
plante o debido a transfusiones de sangre y/o hemoderiva-
dos en el postrasplante. Los receptores acortaban la pro-
gresión a sida en comparación con los no trasplantados, y
la supervivencia era menor que en los trasplantados sin in-
fección por el VIH48. La mortalidad era directamente atri-
buible al sida y las infecciones oportunistas49.

El estudio más representativo de la era anterior a TAR-
GA fue publicado por Swanson et al48. Se estudió una co-
horte histórica de 63.210 receptores de trasplante renal de
cadáver realizados en Estados Unidos entre 1987 y 1997.
Del total de pacientes, 32 (0,5%) presentaban serología
para infección por el VIH en el momento del trasplante. La

supervivencia a 3 años de los pacientes y del injerto era
significativamente menor en los pacientes infectados por
el VIH (injerto, 53%; paciente, 83%) en comparación con la
población sin infección por el VIH (injerto, 73%; paciente,
88%). En el análisis multivariante ser portador de la in-
fección por el VIH se asoció de forma independiente a la
mortalidad del paciente y a una menor supervivencia del
injerto (tabla 2). Es importante subrayar que la mayoría
de estos pacientes no recibían TARGA y en muchos casos
no existía información inmunológica ni virológica50,51.

Experiencia con el trasplante renal 
en el paciente infectado por el VIH 
en la era del TARGA (1996-2004)

Se han publicado casos aislados, pequeñas series de ca-
sos y estudios retrospectivos con buenos resultados a corto
y medio plazo (tablas 3 y 4). En esta época hay más casos
de trasplante renal de donante vivo que en la era pre-
TARGA. Los criterios de selección de pacientes utilizados
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TABLA 1. Trasplante renal en pacientes infectados por el VIH en la era anterior al TARGA

Autor Año Número Donante Seguimiento* Evolución

Feduska et al29 1980 2 Cadáver 44,5 2 muertos
Kumar et al30 1982 1 Donante vivo 8,0 1 muerto
Imbasciati et al31 1982 1 Cadáver 50,0 1 muerto
Milgrom et al32 1982 1 Cadáver 19,0 1 muerto
Lang et al33 1983 1 Cadáver 17,0 1 vivo
Poli et al34 1984 5 Cadáver 51,0 4 vivos; 1 muerto
Erice et al35 1984 2 Cadáver 74,5 2 vivos
Prompt et al36 1984 2 Cadáver 26,5 2 muertos
L’age-Stehr et al37 1984 1 Cadáver 74,0 1 muerto
Schwarz et al38 1984 4 Cadáver 69,2 2 vivos; 2 muertos
Margreiter et al39 1984 1 Cadáver 69,0 1 vivo
Briner et al40 1984 1 Cadáver 48,0 1 muerto
Simonds et al41 1985 2 Cadáver 23,0 2 muertos
Bowen et al42 1986 1 Cadáver 31,0 1 vivo
Ward et al43 1986 1 Cadáver 31,0 1 vivo
Tzakis et al44 1990 5 Cadáver 33,0 4 vivos; 1 muerto
Carbone et al45 1988 2 1 Donante vivo/1 cadáver 31,5 2 muertos
Kerman et al46 1987 2 Cadáver 27,5 1 vivo; 1 muerto
Ahuja et al47 1997 1 Cadáver 109,0 1 muerto

Global 1980-1997 36 2 Donantes vivos/34 Cadáveres 44 (8-109) 17 vivos/19 muertos

*Media en meses. 
VIH: virus de la inmunodeficiencia humana; TARGA: tratamiento antirretroviral de gran actividad. 
Modificada de Schwarz et al28.

TABLA 2. Porcentaje de supervivencia a los 3 años 
(del paciente y del injerto) en receptores de trasplante renal 
en Estados Unidos en pacientes infectados por el VIH 
(antes y después del TARGA)

1987-1997* 1996-2001**

Supervivencia USRDS VIH+ USRDS VIH+
a los 3 años (n = 63.210) (n = 32) (n = 27.851) (n = 47)

Del paciente 88 83 87,2 95,7
Del injerto 73 53 93,2 97,9

*Modificada de Swanson et al48.
**Modificada de Abbott et al58.
TARGA: tratamiento antirretroviral de gran actividad; VIH: virus de la
inmunodeficiencia humana; USRDS: United States Renal Data System. 



por los diferentes grupos de trasplante fueron similares;
ausencia de manifestaciones oportunistas definitorias de
sida, recuento de linfocitos CD4+ > 200 cél./�l y carga viral
plasmática del VIH indetectable. 

Kuo y Stock2 refieren que entre 1994-1999 se realiza-
ron dos trasplantes en pacientes infectados por el VIH.
La media de seguimiento varió entre 6 meses y 3 años, con
una supervivencia del 100%.

Kumar et al52 presentan los resultados preliminares de
un estudio prospectivo incluyendo 75 pacientes infectados
por el VIH en ERCA. Se presentan las experiencias de
12 pacientes trasplantados, con una supervivencia del pa-
ciente y del injerto del 100% a los 6 y 12 meses de segui-
miento postrasplante. Un 33% presentaron rechazo agu-
do con tratamiento satisfactorio en todos los casos. Los
autores concluyen que la evolución al año es comparable
a la de los pacientes sin infección por el VIH53.

Stock et al3 presentan 6 casos de trasplante renal en
pacientes infectados por el VIH y tras un período de segui-
miento entre 4 y 70 semanas todos estaban vivos, con in-
jerto renal funcionante, mantenían una carga viral inde-

tectable, presentaban una cifra de linfocitos CD4+ entre
214 y 444, y sin evidencia de progresión clínica de la en-
fermedad. Los únicos datos desfavorables fueron la alta
tasa de rechazo del injerto (4 de los 6). La misma serie de
casos ampliada posteriormente a 10 pacientes54, con una
media de seguimiento de 380 días, mostró una supervi-
vencia de paciente e injerto del 100% y una tasa de recha-
zo del 50% (5/10). Los pacientes seguían con TARGA des-
pués del trasplante, con una carga viral indetectable y una
cifra de linfocitos CD4+ estable. 

Roland et al10,55 en la Conferencia Mundial de Sida cele-
brada en Barcelona en el año 2002 presentaron la evolu-
ción de 26 trasplantes renales en pacientes infectados por
el VIH54. Se trata de la serie con más pacientes publicada
hasta el momento (incluye algunos de los pacientes de la
series anteriores de Kumar y Stock et al) y forma parte de
un estudio multicéntrico que se está llevando a cabo para
evaluar la seguridad y la eficacia de los trasplantes rena-
les y hepático en pacientes infectados por el VIH56 (ta-
bla 4). La media de seguimiento fue de 314 días. Hubo dos
muertes no relacionadas con la infección por el VIH. La
cifra de linfocitos CD4+ en sangre se mantuvo estable du-
rante el seguimiento (con una media de 436 cél./�l) y la
carga viral del VIH indetectable en la mayoría de pacien-
tes. Tres pacientes perdieron el injerto por rechazo o trom-
bosis. La tasa de rechazo fue relativamente elevada (38%),
y un seguimiento adicional de la misma cohorte mostró ta-
sas de rechazo incluso superiores (aproximadamente el
70%). La explicación para justificar esta tasa elevada de
rechazo es todavía incierta56,57.

Abbott et al58 publicaron recientemente un estudio de co-
hortes retrospectivo incluyendo receptores de trasplante
renal de cadáver en Estados Unidos en el período 1996-
2001. Del total de pacientes analizados (27.851 pacientes
con serología válida para el VIH) el 0,2% presentaban se-
rología al VIH positiva (47 pacientes). La supervivencia a
los 3 años de los pacientes y del injerto en los infectados por
el VIH era incluso mejor a la de los no infectados por el VIH
(95,7 y 87,2%, respectivamente), no siendo estadísticamen-
te significativa esta diferencia. En esta publicación existe
un sesgo en el grupo de pacientes infectados por el VIH re-
ceptores de trasplante renal, ya que la mayoría de ellos era
de raza blanca y en ningún caso la nefropatía asociada al
VIH era la causa de ERCA. Por este motivo el grupo infec-
tado por el VIH receptor de trasplante renal era menos re-
presentativo de la población general infectada por el VIH
de Estados Unidos (tabla 2). 
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TABLA 3. Trasplante renal en pacientes infectados por el VIH después del TARGA

Autor Año Número Donante Seguimiento* Evolución

Kuo y Stock2 1999 2 ND 6-36 2 vivos
Stock et al3 2000 6 2 donante vivo/4 cadáver 1-17 6 vivos
Roland et al27,55 2002 26 ND 10-00 24 vivos; 2 muertos
Toso el at49 2003 1** Cadáver 24-00 1 vivo
Kumar et al52 2002 12 ND 12-00 12 vivos
Stock et al54 2003 10 4 donante vivo/6 cadáver 12-00 10 vivos
Mazuecos et al (comunicación personal) 2005 3 Cadáver 2-38 3 vivos
Burgos (comunicación personal) 2005 3 ND 3-45 3 vivos
Oppenheimer (comunicación personal) 2005 1 Cadáver 2-0 1 vivo

*Media o rango en meses.
**Reno-pancreático.
VIH: virus de la inmunodeficiencia humana; TARGA: tratamiento antirretroviral de gran actividad; ND: no disponible. 

TABLA 4. Trasplante renal en 26 pacientes infectados 
por el VIH

Evolución del trasplante renal en 26 pacientes 
infectados por el VIH
Media de seguimiento 314 días (rango: 3-1.696)
Muertes 2 pacientes
Infecciones oportunistas 1 caso (esofagitis por Candida)
Recuento CD4+ (media) Basal: 441/�l

Postrasplante: 436/�l 
(rango: 3-975/�l)

ARN del VIH en plasma (media) Basal: < 50 copias/ml
Postrasplante: < 50 copias/ml 

(rango: 50-533)
Retrasplante Ninguno
Pérdida del injerto 3 casos 

(2 rechazos; 1 trombosis)
Total rechazos 38%

Supervivencia al año del injerto y del paciente 
en comparación con la base de datos de UNOS
Supervivencia al año UNOS-infectados por el VIH 

(n = 14)
Del paciente 94,8%/97,6%-91%
Del injerto 89,4%/94,5%-71%

VIH: virus de la inmunodeficiencia humana; UNOS: United Network of
Organ Sharing Database (Cadáver/Donante vivo).
Modificada de Roland56.



Las conclusiones que se pueden extraer del período
TARGA son que con unos criterios de selección adecua-
dos y previamente consensuados, la supervivencia a cor-
to y medio plazo es similar en los pacientes infectados por
el VIH que en los pacientes sin infección por el VIH, sin
que el trasplante renal suponga una mayor progresión de
la infección por el VIH (no ha existido mayor número de in-
fecciones oportunistas ni neoplasias relacionadas con el
sida). Es posible mantener un buen control virológico e in-
munológico de la infección por el VIH mediante la adminis-
tración de TARGA en el período postrasplante. Se ha obser-
vado una mayor tasa de rechazo del injerto en los pacientes
infectados por el VIH.

Experiencia en España
En el año 2004 en España la Sociedad Española de Ne-

frología (SEN) ha realizado una encuesta para conocer la
prevalencia de la infección por el VIH en pacientes bajo
TRS; de un total de 4.962 pacientes en TRS, 57 presenta-
ban infección por el VIH (prevalencia del 1,15%). En 40 de
ellos se obtuvo un cuestionario clínico completo para poder
valorar los criterios de trasplante renal y encuentran que
9 (22,5%) cumplirían los criterios españoles para ser in-
cluidos en lista de espera para trasplante renal59. 

Hasta la actualidad sólo se ha publicado un caso de tras-
plante renal en un paciente infectado por el VIH en España
realizado en el Hospital Puerta del Mar (Cádiz)60. El mismo
grupo de trasplante ha realizado otros dos trasplantes re-
nales más (Mazuecos A, comunicación personal). Los tres
trasplantes se realizaron en noviembre de 2001, marzo de
2004 y diciembre de 2004, en pacientes con infección por el
VIH bien controlada bajo una pauta de TARGA que incluía
inhibidores de la proteasa (IP). Los pacientes están vivos y
con un injerto funcionante a los 36, 11 y 2 meses de segui-
miento, respectivamente. Ningún paciente ha presentado
infecciones oportunistas y todos tienen una carga viral in-
detectable y una cifra de linfocitos CD4 > 300 cél./�l. El tra-
tamiento inmunosupresor utilizado incluía glucocorticoi-
des, micofenolato mofetil y tacrolimus, y para reducir las
interacciones con los IP, estos se cambiaron por inhibidores
de la transcriptasa inversa no análogos de nucleósidos
(ITINN) (nevirapina o efavirenz). Dos de los 3 pacientes
presentaron un rechazo agudo.

También se han realizado tres trasplantes renales en
el Hospital Ramón y Cajal de Madrid, que a los 3, 11 y
45 meses de seguimiento, muestran una evolución satis-
factoria del injerto en 2 casos y del paciente en todos ellos
(Burgos FJ, comunicación personal) y un trasplante renal
en el Hospital Clínic de Barcelona (F. Oppenheimer, co-
municación personal) con buena evolución del injerto y del
paciente a los 2 meses de seguimiento.

Criterios para la inclusión en lista 
de trasplante renal de pacientes infectados
por el VIH

Hasta hace poco no existían unos criterios de inclusión
unificados y cada grupo de trasplante utilizaba los suyos
propios. En mayo de 2001 apareció publicado un primer
documento de consenso del Comité de Práctica Clínica

de la Sociedad Americana de Trasplante en el que se re-
cogen los criterios de deben cumplir estos pacientes para
acceder al trasplante renal61 (tabla 5). En España, la Or-
ganización Nacional de Trasplantes (ONT) en colabora-
ción con los Grupos de Estudio de Sida (GESIDA) y del
Trasplante (GESITRA) de la Sociedad Española de En-
fermedades Infecciosas y Microbiología Clínica (SEIMC),
la OCATT y la Secretaría del Plan Nacional del Sida han
consensuado unos criterios que se publican en este mis-
mo número de ENFERMEDADES INFECCIOSAS Y MICROBIOLO-
GÍA CLÍNICA62.

Relacionados con la enfermedad renal 
que motiva el trasplante 

Se seguirán los mismos criterios empleados en pacientes
sin infección por el VIH.

Relacionados con la infección por el VIH

Criterios clínicos
No haber padecido previamente enfermedades definito-

rias de sida por mayor riesgo de que estas se reactivasen.
Se consideran excepciones a este criterio el antecedente de
candidiasis esofágica, de tuberculosis y la neumonía por
Pneumocystis jiroveci ya que son infecciones oportunistas
que se pueden tratar y prevenir27,63.

Criterios inmunológicos
Se ha acordado que la cifra de linfocitos CD4+ de-

be ser superior a 200 cél./�l (la mayoría de infeccio-
nes oportunistas aparecen cuando la cifra de linfocitos
CD4+ < 200 cél./�l)64.

Criterios virológicos
En los pacientes en ERCA en espera de trasplante renal

la carga viral del VIH debe ser indetectable. A diferencia
de los pacientes con insuficiencia hepática terminal en es-
pera de trasplante hepático, que con frecuencia tienen
intolerancia o toxicidad relacionada con TARGA, los pa-
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TABLA 5. Criterios de trasplante renal dependientes 
de la infección por el VIH*

A. Pacientes infectados por el VIH sin criterios de TARGA
– Cifra de linfocitos CD4 > 350 cél./�l

B. Pacientes infectados por el VIH con criterios de TARGA
– No haber tenido sida (salvo tuberculosis, candidiasis 

o Pneumocystis jiroveci)
– Cifra de linfocitos CD4 > 200 cél./�l
– Carga viral plasmática en el momento del trasplante 

< 200 copias/ml o tener opciones válidas de TARGA 
en el período postrasplante

C. Criterios generales y en relación con la conducta de riesgo
– Abstinencia de drogas (heroína y cocaína) durante al menos 

2 años
– No consumo de alcohol al menos 6 meses
– Evaluación psiquiátrica/psicológica favorable
– Comprender la técnica y las obligaciones que el trasplante 

comporta
– Tener apoyo familiar y social
– En mujeres que no están embarazadas

*Si un paciente incluido en la lista deja de cumplir los criterios citados, se
excluirá temporalmente de ella y se incluirá de nuevo cuando los cumpla.
VIH: virus de la inmunodeficiencia humana; TARGA: tratamiento
antirretroviral de gran actividad.
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TABLA 6. Ajuste de dosis de los antirretrovirales en insuficiencia renal, hemodiálisis y diálisis peritoneal65-68

Antirretrovirales Insuficiencia renal HD/DP

ITIAN
Abacavir

Didanosina
Formulación clásica 
en comprimidos 
tamponados*

Didanosina en cápsulas 
entéricas 

Emtricitabina

Estavudina

Lamivudina
Nota: ajustes de dosis 

para la indicación de
infección por el VIH

Zalcitabina

Zidovudina

ITIANT
Tenofovir disoproxil 

fumarato

ITINN
Efavirenz

No requiere ajuste de dosis
Evitar en ERCA por falta de experiencia
� 60 kg
Cl � 60: 200 mg b.i.d. o 400 mg q.d. 
Cl 30-59: 100 mg b.i.d. o 200 mg q.d. 
Cl 10-29: 150 mg q.d. 
Cl < 10: 100 mg q.d.
< 60 kg
Cl � 60: 125 mg b.i.d. o 250 mg q.d.
Cl 30-59: 75 mg b.i.d. o 150 mg q.d.
Cl 10-29: 100 mg q.d.
Cl < 10: 75 mg q.d.
� 60 kg
Cl � 60: 400 mg q.d. 
Cl 30-59: 200 mg q.d. 
Cl 10-29: 125 mg q.d. 
Cl < 10: 125 mg q.d.
< 60 kg
Cl � 60: 250 mg q.d.
Cl 30-59: 125 mg q.d.
Cl 10-29: 125 mg q.d.
Cl < 10: no se recomienda
Cl � 50: 200 mg cada 24 h
Cl 30-49: 200 mg cada 48 h
Cl 15-29: 200 mg cada 72 h
Cl < 15: 200 mg cada 96 h 
Truvada®: no administrar a pacientes 

con Cl < 30 ml/min
� 60 kg
Cl � 50: 40 mg b.i.d. 
Cl 26-49: 20 mg b.i.d. 
Cl 10-25: 20 mg q.d. 
Cl < 10: 20 mg q.d.
< 60 kg
Cl � 50: 30 mg b.i.d.
Cl 26-49: 15 mg b.i.d.
Cl 10-25: 15 mg q.d.
Cl < 10: 15 mg q.d.
Cl � 50: 150 mg b.i.d. o 300 mg q.d.
Cl 30-49: 150 mg q.d.
Cl 15-29: 100 mg q.d. (primera dosis 150 mg)
Cl 5-14: 50 mg q.d. (primera dosis 150 mg)
Cl < 5: 25 mg q.d. (primera dosis 50 mg)
Cl � 40: 0,75 mg t.i.d.
Cl 10-40: 0,75 mg b.i.d.
Cl < 10: 0,75 mg q.d.
Puede acumularse el metabolito glucurónido (GAZT)
Cl 10-50: 250-300 mg cada 12 h
Cl < 10: 250-300 mg cada 24 h 
No administrar Combivir® y Trizivir®

en pacientes con Cl < 50 ml/min

Cl � 50: no requiere ajuste de dosis
Cl 30-49: 300 mg cada 48 h
Cl 10-29: 300 mg cada 72 a 96 h
No hay recomendaciones disponibles 

para pacientes con Cl < 10 sin HD

No hay estudios específicos
Probablemente no requiera ajuste de dosis

Evitar en ERCA por falta de experiencia

HD/DP: los días de la HD, administrar 
post-HD/DP (no requiere suplemento)

HD/DP: los días de la HD, administrar 
post-HD/DP (no requiere suplemento)

HD/DP: los días de la HD, administrar 
post-HD/DP (no requiere suplemento)

HD/DP: no se recomienda

HD: 200 mg cada 96 h (los días de la HD, 
administrar post-HD)

Truvada®: no administrar a pacientes en HD

HD: 20 mg q.d. (los días de la HD, 
administrar post-HD)

HD: 15 mg q.d. (los días de la HD, 
administrar post-HD)

HD: 25 mg q.d. (primera dosis 50 mg) 
(los días de la HD, administrar post-HD)

HD: 0,75 mg q.d. (los días de la HD, 
administrar post-HD)

HD/DP: no afecta la eliminación de 
zidovudina y aumenta la eliminación 
de GAZT

HD: habitualmente 300 mg una vez 
por semana, después de una de las sesiones 
(asumiendo 3 sesiones de diálisis 
semanales de 4 h)

HD: datos escasos. De 2 pacientes en HD, 
en uno la farmacocinética de efavirenz 
no se alteró, mientras que en el otro la vida 
media fue 4 veces menor. Se recomienda 
controlar los niveles plasmáticos 

DP: un estudio farmacocinético preliminar 
indica que no se requiere ajuste de dosis 
(datos de un solo paciente)

(Continúa)



gramas de metadona de forma estable no deben ser ex-
cluidos. 

Criterios sociales
Los pacientes deben tener un grado adecuado de estabi-

lidad social. 

Consideraciones especiales del trasplante
renal en el paciente infectado por el VIH

La complejidad de tratamiento de los pacientes infec-
tados por el VIH sometidos a un trasplante renal y la va-
riedad de dificultades que pueden surgir obliga a que se
realice un trabajo multidisciplinario, en el que deben cola-
borar los especialistas del equipo de trasplante y los espe-

cientes en ICRT suelen tolerar bien las pautas de TARGA
(debidamente ajustadas a la función renal), lo cual permi-
te un buen control de la infección por el VIH en el período
pretrasplante. 

Criterios psiquiátricos
Todos los pacientes deben tener una valoración psiquiá-

trica favorable. Esta valoración es aún más pertinente
cuanto tengan el antecedente de consumo de drogas. El
antecedente de una enfermedad psiquiátrica actualmente
compensada no debe contraindicar el trasplante de forma
absoluta. Se excluirán a todos los pacientes con consumo
activo de drogas. Se recomienda un período libre de con-
sumo de 2 años para heroína y cocaína y de 6 meses de
adicción para otros fármacos (cannabis, benzodiazepinas,
drogas de diseño y alcohol). Los pacientes incluidos en pro-
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TABLA 6. Ajuste de dosis de los antirretrovirales en insuficiencia renal, hemodiálisis y diálisis peritoneal65-68 (Continuación)

Antirretrovirales Insuficiencia renal HD/DP

*Con la formulación de didanosina en comprimidos tamponados es importante que el paciente ingiera dos comprimidos de didanosina en cada toma
para asegurar un aporte suficiente de antiácido que impida la degradación del fármaco en el estómago.
ITIAN: análogos de nucleósidos; ITIANT: análogos de nucleótidos; ERCA: enfermedad renal crónica avanzada; DP: diálisis peritoneal; GAZT: glucorónido
de zidovudina; b.i.d.: dos veces al día; CH: cirrosis hepática; Cl: aclaramiento de creatinina en ml/min; HD: hemodiálisis; IP: inhibidores de la proteasa;
ITINN: inhibidores de la transcriptasa inversa no análogos de nucleósidos; ABC: área bajo la curva; q.d.: una vez al día; t.i.d.: tres veces al día.

Nevirapina

IP
Amprenavir

Atazanavir
Fosamprenavir
Indinavir

Lopinavir

Nelfinavir

Ritonavir

Saquinavir (Invirase®

y Fortovase®)

Atazanavir
Tipranavir

Inhibidores de la fusión
Enfuvirtide (T-20)

No requiere ajuste de dosis en pacientes 
con Cl � 20 ml/min

No requiere ajuste de dosis
La solución oral de Agenerase® debe evitarse 

en pacientes con alteración renal, por riesgo 
de acumulación de su excipiente polietilenglicol

No requiere ajuste de dosis
No requiere ajuste de dosis
No hay datos específicos
Probablemente no requiera ajuste de dosis

No requiere ajuste de dosis

No hay datos específicos
Probablemente no requiera ajuste de dosis 

en insuficiencia renal leve-moderada

No requiere ajuste de dosis

Insuficiencia renal leve-moderada: 
no requiere ajuste de dosis

Insuficiencia renal grave: 
precaución por falta de experiencia

No requiere ajuste de dosis
No hay datos específicos

Cl > 35 ml/min: no requiere ajuste de dosis 
No hay datos para establecer una recomendación 

de dosis con Cl 	 35 ml/min

HD: se recomienda administrar una dosis 
adicional de 200 mg después de cada sesión 
de HD (en 6 pacientes en HD se redujo 
el ABC de un 41%)

HD: probablemente no requiera ajuste 
de dosis si función hepática conservada 
(datos de un solo paciente)

HD/DP: debido a la elevada unión 
a proteínas plasmáticas de lopinavir 
y ritonavir, no es de esperar que se 
eliminen en las sesiones de HD/DP

HD: no es probable que se elimine 
significativamente a través de la HD. Datos 
de un paciente con insuficiencia hepática 
mostraron la ausencia de eliminación 
durante una sesión de HD de 4 h

DP: no es probable que se elimine 
significativamente a través de la DP. En
un paciente tratado con 1.250 mg cada 12 h,
las concentraciones en el líquido de diálisis 
fueron inferiores al límite de detección

HD/DP: debido a su elevada unión 
a proteínas plasmáticas, no es de esperar 
que se elimine en las sesiones de HD/DP



cialistas en enfermedades infecciosas en pacientes tras-
plantados y en VIH/sida. También es muy importante la
colaboración de los psicólogos, psiquiatras, expertos en al-
coholismo y dependencia de sustancias y del trabajador
social.

Consideraciones en el período pretrasplante

TARGA
El paciente que está en una situación de ERCA y que

precisa ser trasplantado puede tener algunas dificultades
para llevar correctamente la terapia antirretroviral, ya
sea por la necesidad de ajustar a la función renal la dosis
de los fármacos eliminados por vía renal o bien por la ne-
frotoxicidad propia de algunos antirretrovirales. En la ta-
bla 6 se muestran las recomendaciones para el ajuste de
dosis de los antirretrovirales en las diferentes modalida-
des de TRS65-68. En pacientes en los que no se consigue
una carga viral del VIH indetectable a pesar del TARGA
es aconsejable realizar pruebas de resistencia a los anti-
rretrovirales para asegurarnos que existen opciones váli-
das en el período postrasplante.

Aspectos éticos
Spital50 realizó un cuestionario dirigido a los directores

de unidades de trasplante renal en Estados Unidos. Del to-
tal de 248 unidades respondieron 148 (60%). En estos cen-
tros se realizaron un total de 7.391 trasplantes a lo largo
del año previo a la encuesta (el 65% del total en Estados
Unidos en 1996) y ninguno de ellos fue a un paciente in-
fectado por el VIH. La gran mayoría de los centros (88%)
contestaron no estar dispuestos a realizar un trasplante
renal a un paciente con infección por el VIH asintomática.
Las razones fueron las siguientes: a) el trasplante y la in-
munosupresión podrían acelerar el desarrollo de sida
(86%), y b) la terapia inmunosupresora podría incrementar
el riesgo de infecciones oportunistas y tumores a un nivel
inaceptable (83%). La SEN realizó una encuesta a los cen-
tros de diálisis en España en el año 2004, donde se pre-
guntaba si los pacientes infectados por el VIH (con buen
control clínico, virológico e inmunológico) y en programa de
TRS debían ser incluidos en lista de espera para trasplan-
te renal. El 75% de los 50 centros encuestados contestó a la
pregunta, y el 88% de ellos contestó estar dispuesto a in-
cluir a estos pacientes en lista de espera para trasplante
renal59. 

Para realizar trasplante renal en pacientes infectados
por el VIH se había sugerido usar como donantes a otros
pacientes infectados por el VIH o bien donantes con órga-
nos “marginales” (añosos, infectados por el VHC o el
VHB, diabéticos, hipertensos, etc.). Es evidente que no
existe ninguna justificación para ello69. La mayoría de
programas de trasplante renal ofrecen órganos a pobla-
ción infectada por el VHC, diabetes, edad avanzada, raza
negra, a pesar de que existe evidencia de que la supervi-
vencia postrasplante es menor en estos grupos. Por tan-
to, no existe justificación para proveer órganos a estos
grupos de pacientes pero no a pacientes infectados por el
VIH69. Además, los datos preliminares del trasplante re-
nal en la era TARGA sugieren que los pacientes infecta-
dos por el VIH adecuadamente seleccionados tienen una
supervivencia similar a la de los pacientes sin infección
por el VIH50.

Tipo de injerto
En la era anterior al TARGA casi todos los trasplantes

renales se realizaron de donante cadáver y la experien-
cia con donante vivo fue muy escasa (tabla 1). En la era
TARGA existe algo más de experiencia con el donante
vivo (tabla 2), pero el número global de casos es tal vez de-
masiado pequeño y el tiempo de evolución demasiado cor-
to como para extraer conclusiones y poder comparar la
evolución de los trasplantes renales en pacientes infecta-
dos por el VIH en función de tipo de donante y, por otra
parte, con la población no infectada por el VIH que ha re-
cibido un trasplante renal de donante vivo, por lo que no
existe en estos momentos suficiente evidencia para poder
dar una recomendación sobre este tema.

Consideraciones en el período postrasplante

Problemas de adherencia al tratamiento médico
Tras el trasplante renal los pacientes deben recibir una

gran cantidad de medicaciones que pueden comprometer
la adherencia: TARGA, inmunosupresores y profilaxis de
infecciones oportunistas. El TARGA debe volverse a admi-
nistrar tan pronto como se inicie la alimentación oral del
paciente. La pauta utilizada será individualizada, pero en
general está sujeta a las recomendaciones generales de
tratamiento antirretroviral del adulto65. Se debe elegir
las pautas con menos interacciones farmacológicas con los
inmunosupresores y, a ser posible, que no incluyan fárma-
cos potencialmente nefrotóxicos y que sean de fácil cum-
plimiento. Los enfermos en programas de metadona debe-
rán seguir con ella. 

Interacciones farmacológicas entre el tratamiento
antirretroviral y los fármacos inmunosupresores

En la tabla 7 se enumeran los principales inmunosupre-
sores utilizados en el trasplante renal. Como no existen
pautas específicas para los pacientes infectados por el VIH,
en la mayoría de los centros se han empleado las mismas
pautas que para pacientes sin infección por el VIH. 

Muchos fármacos inmunosupresores y antirretrovirales
tienen interacciones farmacológicas que en ocasiones pue-
den ser muy relevantes desde el punto de vista clíni-
co2,65,66. Cuando los antirretrovirales actúan como inhibi-
dores de los sistemas enzimáticos hepáticos, aumentan las
concentraciones de los inmunosupresores y pueden condi-
cionar toxicidad (la inhibición es rápida, produciéndose
en horas y causando efectos inmediatos); en cambio, cuan-
do actúan como inductores disminuyen los valores de in-
munosupresores y pueden provocar rechazo (la inducción
es lenta, requiere días o semanas). Por ello es muy impor-
tante monitorizar estrechamente las concentraciones plas-
máticas de inmunosupresores.

Los IP actúan fundamentalmente como inhibidores de
la CYP3A (componente del citocromo P-450), incremen-
tando los valores en sangre de ciclosporina A, tacrolimus y
sirolimus. El ritonavir es el de mayor potencia inhibido-
ra66. Por tanto, cuando se usen IP habrá que reducir las
dosis de ciclosporina A, tacrolimus y sirolimus, y contro-
lar cuidadosamente sus concentraciones. Los ITINN (ne-
virapina y efavirenz) son inductores del citocromo CYP3A
y esto condiciona una disminución de los valores de ciclos-
porina A, tacrolimus y sirolimus64,66,70. En los estudios
farmacocinéticos existentes, las concentraciones de nevi-
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rapina apenas se modifican en presencia de estos inmu-
nosupresores63. Por último, los inhibidores de la transcrip-
tasa inversa análogos de nucleósidos y de los nucleótidos
tienen pocas interacciones farmacológicas69,71,72.

No sólo se deben tener en cuenta las interacciones far-
macocinéticas. Es bien conocido el riesgo de toxicidad re-
nal de algunos inmunosupresores usados habitualmente
en el trasplante renal. Por ello deberá tenerse precaución
con el uso de algunos antirretrovirales con potencial toxi-
cidad renal65,67. Es bien conocido que el indinavir se asocia
a un mayor riesgo de nefrolitiasis. Se han comunicado ca-
sos de insuficiencia renal en relación con tenofovir (sín-
drome Fanconi-like), así como una mayor susceptibilidad
renal a otros fármacos nefrotóxicos en los pacientes que
están bajo tratamiento con este fármaco73,74.

Efecto del trasplante y de la inmunosupresión
asociada a este sobre la infección por el VIH 
o el injerto

Uno de los temores clásicos al plantearse el trasplante de
órganos en el paciente infectado por el VIH era que los in-
munosupresores pudieran favorecer la progresión a sida y
a muerte relacionada. Sin embargo, la experiencia acumu-
lada hasta la actualidad sugiere que el uso de la pauta de
inmunosupresión estándar utilizada en el trasplante de ór-
gano sólido no aumenta la susceptibilidad de padecer in-
fecciones oportunistas o neoplasias en el paciente infectado
por el VIH, e incluso existen evidencias de lo contrario. Al-
gunos inmunosupresores como ciclosporina A, tacrolimus y
micofenolato mofetil (MMF), incluso pueden mejorar el
control de la replicación del VIH2,54,72,75-77.

De la experiencia que existe hasta la fecha en trasplante
renal, llama la atención la elevada tasa de rechazo agudo
del injerto renal que existe en los pacientes infectado por el
VIH. No se conoce bien cuál es la causa. Como posibles hi-
pótesis, podría tratarse en primer lugar de que fuera un
problema farmacodinámico secundario a la interacción en-
tre los inmunosupresores y los antirretrovirales; y en se-
gundo lugar, de que se tratara de un síndrome de reconsti-
tución inmunológica frente al órgano trasplantado. Esta
cuestión debe ser contestada en futuras investigaciones. 

Infecciones oportunistas y tumores
No existen evidencias de que el paciente infectado por

el VIH tenga un mayor riesgo de padecer infecciones opor-
tunistas o tumores tras el trasplante renal, por lo tanto se
deben seguir las mismas pautas de profilaxis utilizadas en
el paciente sin infección por el VIH27,78.

Infección por el VHC
La presencia de infección por el VHC es común en pa-

cientes con ERCA y puede comportar morbilidad y morta-
lidad significativas79,80. El trasplante renal supone el prin-
cipal factor de riesgo de progresión de la hepatopatía por
el VHC en pacientes en hemodiálisis, siendo la insuficien-
cia hepática relacionada con la hepatitis crónica por el
VHC una de las principales causas de muerte a largo pla-
zo en pacientes receptores de trasplante renal81. El trata-
miento inmunosupresor en el postrasplante modifica la
historia natural de la hepatopatía, activa la replicación vi-
ral y acelera el desarrollo de la hepatopatía crónica. Ade-
más, la infección por el VHC participa en el desarrollo de
diversas glomerulonefritis en el receptor de trasplante,

que podrán influir de manera negativa en la supervivencia
del injerto. Por otro lado, el tratamiento con interferón
está contraindicado en el paciente trasplantado renal, por
el riesgo de desencadenar un rechazo agudo y/o una ne-
fropatía intersticial aguda. Por estos motivos, la correcta
valoración y el posible tratamiento antiviral del paciente
infectado por el VHC debe prescribirse en la etapa de
ERCA y hemodiálisis. Estudios postrasplante demuestran
que la negativización del ARN VHC pretrasplante no sola-
mente se acompaña de un mejor curso de la hepatopatía,
sino también de una menor incidencia de enfermedades
glomerulares postrasplante82.

Por tanto, la infección por el VHC se asocia con un in-
cremento del riesgo de muerte en pacientes en ERCA, tan-
to si permanecen en programa de hemodiálisis como si son
sometidos a trasplante renal. De todos modos, este mejo-
ra la supervivencia a largo plazo de dichos pacientes y por
tanto es más beneficioso que perjudicial. Por todo ello, ser
portador del VHC no es por sí mismo una contraindicación
para trasplante renal83. Existen estudios (en pacientes sin
infección por el VIH) que confirman una mejor supervi-
vencia de pacientes receptores de trasplante renal infecta-
dos por el VHC respecto a los pacientes infectados por el
VHC (de características similares) en espera de trasplante
renal84.

La decisión de si un paciente infectado por el VHC pue-
de ser candidato a trasplante renal debe ser inicialmente
clínica85. El tiempo de evolución de la infección por el VHC
y el tiempo de evolución en ERCA son variables que no se
han correlacionado con los hallazgos histológicos en la
biopsia hepática86. Si existen evidencias de cirrosis en
la biopsia hepática, el trasplante no debe ser recomenda-
do. Cualquier paciente con serología positiva para el VHC
y con determinación de carga viral confirmada por PCR
debería ser sometido a una biopsia hepática como parte
de la valoración para el trasplante renal61. En ausencia de
cirrosis, el trasplante renal no debería comportar un ma-
yor riesgo de progresión de la enfermedad hepática en pa-
cientes infectados por el VHC, si se compara con pacien-
tes en ERCA infectados por el VHC y que permanecen en
hemodiálisis61.

Todas estas consideraciones son aplicables a la pobla-
ción infectada por el VIH ya que la coinfección por el VHC
es frecuente en estos pacientes. Se desconoce si la evolu-
ción de los pacientes con trasplante renal y con coinfección
por el VHC/VIH va a ser peor que en el paciente sin infec-
ción por el VIH. Tampoco existe experiencia suficiente
del tratamiento con interferón y ribavirina en estos pa-
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TABLA 7. Inmunosupresores utilizados en el trasplante renal

Glucocorticoides
Agentes antilinfoproliferativos

Azatioprina
Micofenolato mofetil

Inhibidores de la calcineurina
Ciclosporina A
Tacrolimus

Otros
Anticuerpos antilinfocitarios policlonales
Anticuerpos antilinfocitarios monoclonales (OKT 3)
Anticuerpos monoclonales antirreceptor de IL-2
Sirolimus

IL-2: interleucina 2.



cientes como para conocer su eficacia o su toxicidad. Ade-
más se deben tener en cuenta las posibles interacciones
entre los fármacos antirretrovirales y el interferón y la ri-
bavirina. 

Infección por el VHB
La situación actual del VHB en hemodiálisis y lista de

espera se ha modificado de manera notable en los últimos
años con un descenso significativo en el número de pacien-
tes con antígeno de superficie de la hepatitis B (HBsAg)
positivo, gracias a la vacunación frente al VHB y al aisla-
miento de los pacientes en unidades independientes de
hemodiálisis. Además, la introducción en los últimos años
del tratamiento antiviral con lamivudina ha cambiado
considerablemente la evolución de la hepatopatía crónica
por el VHB82.

En caso de coinfección del VIH y del VHB es necesario
abordar la estrategia de tratamiento de ambos virus de
forma conjunta, utilizando esquemas de TARGA que in-
cluyan antivirales con actividad frente a ambos87.

La lamivudina es un inhibidor de la transcriptasa in-
versa análogo de nucleósido (ITIAN) con actividad frente a
los dos virus, pero en los pacientes coinfectados por el VIH
es mucho más frecuente la aparición de mutantes de re-
sistencia en el VHB a lamivudina. El tenofovir disoproxil
fumarato (TDF) es un análogo de los nucleótidos (ITIANT)
con actividad tanto anti-VIH como anti-VHB. El TDF in-
hibe la replicación del VHB también en presencia de mu-
taciones de resistencia a lamivudina y hasta el momento
los resultados con este fármaco han sido favorables. El
adefovir, que a dosis de 10 mg/día empleadas en el trata-
miento del VHB no es activo frente al VIH, podría suponer
un riesgo para la selección de mutaciones de resistencia en
el VIH. La emtricitabina tiene actividad también frente al
VIH y se tolera muy bien, pero su administración no está
indicada tras la aparición de fracaso virológico con lami-
vudina ya que presentan resistencias cruzadas. Aunque a
ritmo de desarrollo más lento comparado con la lamivudi-
na, la selección de mutaciones supone una limitación de
la eficacia de este fármaco en el tratamiento de la infec-
ción por el VHB87.

Por tanto, en pacientes con coinfección por el VIH y el
VHB el régimen de TARGA debería incluir alguno de estos
fármacos: lamivudina, emtricitabina y/o TDF, teniendo
en cuenta que el TDF es más potente que la lamivudina y
la emtricitabina. Es preciso realizar monitorización de la
fosfatemia y de la función renal, ya que como ya se ha co-
mentado recientemente se han comunicado casos aislados
de síndrome de Fanconi asociado al uso de TDF87.

Conclusiones 
La prevalencia de la infección por el VIH en pacientes

bajo TRS en España ha sido recientemente estudiada por
la SEN, siendo alrededor del 1%59. Existe poca informa-
ción sobre la supervivencia de estos pacientes en la era del
TARGA y muy poca experiencia en España en trasplante
renal en pacientes infectados por el VIH. 

El trasplante renal es una alternativa terapéutica en los
pacientes infectados por el VIH y ERCA. La experiencia
acumulada en el trasplante hepático en España5 y en el
renal en Estados Unidos demuestra que la supervivencia

a corto y medio plazo es similar a la de los pacientes sin in-
fección por el VIH. 

En estos pacientes no existe un mayor riesgo de infec-
ciones oportunistas ni de tumores, por lo que deben se-
guirse los mismos protocolos de profilaxis que en la po-
blación general. Además es posible realizar un buen
control clínico, virológico e inmunológico de la infección
por el VIH tras el trasplante renal con tratamiento anti-
rretroviral. 

Los principales problemas hasta el momento han sido:

1. Las interacciones entre los inmunosupresores y los
antirretrovirales (especialmente IP y en menor medida los
ITINN) que exigen el control estrecho de los valores plas-
máticos de inmunosupresores.

2. La elevada tasa de rechazo agudo del injerto.
3. El manejo de la coinfección por el VHC en el período

postrasplante. 

Adenda

Recientemente se ha publicado la experiencia de 40 trasplantes
renales (36 donante cadáver y 4 donante vivo) en pacientes con infec-
ción por el VIH en un hospital universitario de Filadelfia, siendo la
mayor serie publicada hasta la fecha. La mayoría de pacientes eran
afroamericanos y las causas más frecuentes de ERCA fueron la hi-
pertensión arterial y la NAVIH. Al año y a los 2 años de seguimiento,
la supervivencia de los pacientes fue del 85 y 82%, respectivamente; y
la supervivencia del injerto fue del 75 y 71%, respectivamente. La car-
ga viral del VIH permaneció indetectable, el recuento de linfocitos
CD4 por encima de 400 céls./�l, y no hubo evidencia de progresión a
sida a los 2 años de seguimiento. La tasa de rechazo agudo fue del
22% (9 casos)88.
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The prognosis of human immunodeficiency virus (HIV)

infection has improved in recent years with the introduction

of antiretroviral treatment. While the frequency of

AIDS-defining events has decreased as a cause of death,

mortality from non-AIDS-related events including end-stage

renal diseases has increased. The etiology of chronic

kidney disease is multifactorial: immune-mediated

glomerulonephritis, HIV-associated nephropathy, thrombotic

microangiopathies, and so on. HIV infection is no longer a

contraindication to transplantation and is becoming standard

therapy in most developed countries. The HIV criteria used

to select patients for renal transplantation are similar in

Europe and North America. Current criteria state that prior

opportunistic infections are not a strict exclusion criterion,

but patients must have a CD4þ count above 200 cells/mm3

and a HIV-1 RNA viral load suppressible with treatment. In

recent years, more than 200 renal transplants have been

performed in HIV-infected patients worldwide, and mid-term

patient and graft survival rates have been similar to that of

HIV-negative patients. The main issues in post-transplant

period are pharmacokinetic interactions between

antiretrovirals and immunosuppressants, a high rate of acute

rejection, the management of hepatitis C virus coinfection,

and the high cardiovascular risk after transplantation. More

studies are needed to determine the most appropriate

antiretroviral and immunosuppressive regimens and the

long-term outcome of HIV infection and kidney graft.
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A few years ago, human immunodeficiency virus (HIV)
infection was an absolute contraindication for solid organ
transplantation. Concerns that post-transplant immuno-
suppression could result in accelerated HIV disease and
increased risk for opportunistic infections meant that
HIV-infected patients were not candidates for transplanta-
tion. Since the introduction of combined antiretroviral
treatment (cART) in 1996, the natural history of
HIV-infected patients has changed dramatically. Although
AIDS-defining events have decreased steadily as a cause of
death, there has been an increase in mortality from
non-AIDS-related infections and late-stage organ diseases.1

The first experiences for solid organ transplantation in
HIV-infected patients were liver transplants in patients with
hepatitis C virus (HCV) coinfection and hepatic cirrhosis.2 In
the case of end-stage renal disease (ESRD), renal replacement
therapies (hemodialysis and peritoneal dialysis) are an
alternative to renal transplantation. This is one of the reasons
why renal transplantation was not initially considered a
therapeutic option for HIV-infected patients with ESRD.
However, at present, renal transplantation is a valid option in
adequately selected HIV-infected patients with ESRD under
dialysis or pre-emptively before starting dialysis.3 We present
the state of the art of renal transplantation in HIV-infected
patients, focusing on clinical aspects, therapeutic strategies
(immunosuppressive and antiretroviral treatments), ethical
issues, comorbidity, and challenges that have to be faced in
the coming years.

ETIOLOGY OF KIDNEY DISEASE IN HIV-INFECTED PATIENTS

Nephropathy is a common finding in patients with HIV
infection and can present as acute or chronic kidney disease.
Acute renal failure can be produced by the toxic effects
of antiretroviral therapy (for example, tenofovir, indinavir)
or nephrotoxic antimicrobial agents used in the treatment of
opportunistic infections (for example, aminoglycosides, ampho-
tericin, foscarnet, trimethoprim-sulfamethoxazole, acyclovir).4,5

The etiology of kidney disease is multifactorial: immune-
mediated glomerulonephritis, HIV-associated nephropathy
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(HIVAN), drug-induced renal disease, nonreversible acute
renal failure, or thrombotic microangiopathy. Moreover,
long-term survival and an increase in cART-induced meta-
bolic alterations will possibly cause an increase in diabetes
and hypertensive renal diseases.5

Classic HIVAN presents histologically as collapsing focal
segmental glomerulosclerosis and clinically as severe protei-
nuria, renal failure, and rapid progression to ESRD. It is the
most common cause of ESRD in untreated HIV-infected
black individuals who develop renal disease. It primarily
occurs in patients of African descent, suggesting a genetic
predisposition to the disease. Risk factors for its development
include a CD4þ T-cell count o200 cells/mm3 and a high
HIV-RNA viral load. Characteristic histological findings
include collapsing focal and segmental glomerulosclerosis,
tubular epithelial atrophy with microcystic dilatation of
the tubules, and lymphocytic interstitial infiltration. Viral
infection of renal cells seems to have an important role in
the pathogenesis of HIVAN. Without adequate treatment, the
prognosis of HIVAN is poor. Although there are strong
observational data supporting a role for cART in the
treatment of HIVAN, no prospective, randomized, controlled
trials have been performed to support it. In addition,
performance of a randomized trial in this disorder seems
unlikely, as it generally affects individuals with uncontrolled
HIV infection who require treatment.5–7

ESRD AND RENAL REPLACEMENT THERAPY IN
HIV-INFECTED PATIENTS

The global incidence and prevalence of ESRD in HIV-
infected patients is unknown, with only some information
available in selected cohorts of black individuals.8 Most
studies have focused on chronic kidney disease, although
there is much less information on advanced stages of kidney
disease. A recent EuroSIDA survey revealed a prevalence of
0.46% (95% confidence interval, 0.38–0.54%) among the
HIV-infected population with ESRD in Europe.9

Prevalence of HIV infection in dialysis units in the United
States, Europe, and other regions

Prevalence of HIV infection in dialysis units varies widely
between countries and even within the same country
(Table 1). In the United States, the number of infected
patients has increased during the past decade. In 2002, 1.5%
(range 0.3–1.5%) and 0.4% (range 0.4–0.8%) of patients were
reported to have HIV infection and AIDS, respectively.10

In Europe,11–17 the overall prevalence of HIV infection in
dialysis units was 0–5% in 1980.11 In the early 1990s, the
European Renal Association-Dialysis and Transplant Associa-
tion created a European registry including 152,658 patients
under dialysis; the prevalence of HIV infection was 0.12%.12

In the cART era, information on prevalence in European
countries is scarce, with the exception of small isolated
studies from France14,15 and Spain.16,17

Other than three small-scale studies from the pre-cART
era, there is little information from other world regions.18–20

Survival of HIV-infected patients receiving renal
replacement therapy

Survival of HIV-infected patients receiving dialysis has
increased in the last two decades. Early studies from the
1980s reported that survival in patients with newly diagnosed
AIDS and ESRD initiating hemodialysis was poor. Most
of these patients had advanced HIV disease that was often
accompanied by other opportunistic diseases.21 Outcome
has improved dramatically, and the mortality rate is now
approaching that for ESRD in the general population.22

A recent study reported survival rates at 1, 3, and 5 years for
HIV-infected patients on dialysis of 95.2, 71.7, and 62.7%,
respectively; these were significantly lower than those of a
matched HIV-negative cohort of dialysis patients.23 Different
factors have contributed to improved survival, the most
relevant being the introduction of cART and treatment of
opportunistic infections, as well as enhanced dialysis
procedures. Some predictors of survival have been established
in recent studies. The risk factors for mortality in the HIV-
infected dialysis population are a lower CD4þ T-cell count,
a higher viral load, the absence of cART, and a history of
opportunistic infections.23–25 In addition, underexposure
or inadequate dose adjustment of cART in patients who
have impaired renal function and/or are receiving dialysis
may contribute to excess mortality among HIV-infected
patients.26 Despite this overall improvement in survival in
recent years, a study including cohorts comprising black
individuals reported poor survival in the pre-cARTand in the
cART era, as a consequence of inadequate HIV treatment
in those patients (nearly half of patients initiating dialysis in
the cART era were not receiving antiretroviral drugs).8

HIV-INFECTED PATIENTS ON THE RENAL TRANSPLANT
WAITING LIST
Criteria for including HIV-infected patients on the
transplant waiting list

Most transplant groups from Europe and North America
have been working toward harmonizing criteria for solid

Table 1 | Prevalence of HIV infection in dialysis centers in the
United States, Europe, and other regions

Country (reference) Year

Total number
of patients
on dialysis

Prevalence
of HIV

infection (%)

United States10 1985 ND 0.3
2002 263,820 1.5

Europe11,12 1984–1986 44000 0–5
1990 152,658 0.12

Italy13 1990 21,500 0.11
1995 27,000 0.13

France14,15 1997 22,707 0.36
2002 27,577 0.67

Spain16,17 2004 4962 1.15
2006 14,876 0.54

Egypt18 1991 5000 1.64
Japan19 1986 1314 0
Brazil20 1986 132 14

Abbreviations: HIV, human immunodeficiency virus; ND, no data available.
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organ transplantation in HIV-infected patients.27–31 These
criteria are summarized in Table 2.
K Clinical criteria: Ideally, no patients should have had

AIDS-defining diseases, as this may lead to a greater risk
for reactivation. However, some opportunistic infections
(tuberculosis, esophageal candidiasis, and Pneumocystis
jiroveci pneumonia) have been withdrawn as exclusion
criteria, because they can be treated effectively and
prevented.

K Immunological criteria: All groups have agreed that the
CD4þ T-cell count should be 4200 cells/mm3 for renal
transplantation, because most opportunistic infections
appear when the CD4þ T-cell count is below this cutoff.

K Virological criteria: The ideal situation is one in which
the patient tolerates cART before transplant with an
undetectable HIV viral load in plasma by ultrasensitive
techniques (o50 copies/ml). In some cases (for example,
patients who remain viremic with antiretroviral medica-
tion), it is essential to carry out antiretroviral sensitivity
testing to ascertain the real therapeutic options.
Some patients do not have an indication for cART, as
they are long-term non-progressors or do not fulfill the
immunological or clinical criteria to start treatment and,
therefore, have viremia that is detectable in plasma.
In this setting, it is unknown whether and when (pre- or
post-transplant) it would be beneficial to initiate cART,
so that an undetectable viral load can be reached.

K Other criteria: The candidate must have a favorable
psychiatric evaluation. Patients who actively consume
drugs or alcohol will be excluded. In Spain, a consump-
tion-free period of 2 years is recommended for heroin
and cocaine and 6 months for other drugs (for example,
alcohol). Patients who are on stable methadone main-
tenance programs are not excluded. Finally, patients must
show an appropriate degree of social stability to ensure
adequate care in the post-transplant period.

Factors associated with failure to include HIV-infected
kidney transplant candidates on the transplant list

There is less information on the evaluation of HIV-infected
patients for transplantation. The largest study performed
to date retrospectively reviewed 309 potentially eligible
HIV-infected patients who had been evaluated for renal

transplantation. Only 20% were included on the list or
underwent transplant compared with 73% in HIV-negative
patients evaluated during the same period. The most
common factors associated with failure to complete trans-
plant evaluation are: CD4þ T-cell count and viral load data
not provided at initial evaluation (35%), CD4þ T-cell count
and viral load not meeting the eligibility criteria (21%), and
other factors including black race (black HIV-infected
patients seem less likely to complete the transplant evalua-
tion, a pattern that has also been observed in the general
transplant population32) and a history of illicit drug use.33

In Europe, recent data from the EuroSIDA cohort study
evaluated this issue among 88 HIV-infected ESRD patients.
Criteria related to poor control of HIV infection (low CD4þ
T-cell count or detectable viral load) were reported in 30% of
cases and the remaining two-thirds of patients were excluded,
usually because of cardiovascular diseases or diabetes.9

EXPERIENCE IN RENAL TRANSPLANTATION IN
HIV-INFECTED PATIENTS
Experience in the pre-cART era (before 1996)

Between 1980 and 1990, a total of 39 HIV-infected kidney
recipients (case reports and case series with a small number
of patients) were documented (Table 3).34–54 After a mean
follow-up of 48 months (range 8–109), 21 patients died
(53.8%). This early experience was discouraging. Most cases
acquired HIV infection by transplantation or by blood
transfusion or through blood products received during or
shortly after transplantation. Transplant recipients with
untreated or unrecognized HIV infection often had rapid
progression of opportunistic infections and poor outcomes.
The development of a screening test for HIV antibodies in
1984 and its mandatory use before blood and organ donation
since 1985 proved crucial in preventing further spread of
the disease by medical intervention.34

Swanson et al.55 performed a retrospective study of a
historical cohort of 63,210 cadaveric kidney recipients
with valid HIV serology entries in the USRDS (United States
Renal Data System) from 1987 to 1997. At the time of
their procedure, 32 patients (0.05%) were HIV infected. The
5-year patient and graft survival rates were significantly
reduced in HIV-infected recipients (71 and 44%, respec-
tively) in comparison with the USRDS population (78 and
61%, respectively) (Table 4). In the multivariate analysis,

Table 2 | HIV criteria for renal transplantation in Spain, Italy, the United Kingdom, and the United States

Spain29 Italy31 United Kingdom30 United Statesa(ref. 28)

Opportunistic infections Someb None in the
previous year

None after cART-induced
immunological
reconstitution

Somec

Neoplasm No No No
CD4+ T-cell count (cells/mm3) 4200 4200 4200 4200
Plasma HIV-1 RNA viral load BDL on cART Yes Yes Yes Yes

Abbreviations: BDL, below detection level; cART, combined antiretroviral treatment; HIV, human immunodeficiency virus.
aCooperative Clinical Trials in Adult Transplantation criteria.
bPrevious tuberculosis, Pneumocystis jiroveci pneumonia (PCP), or esophageal candidiasis are not exclusion criteria.
cPCP and esophageal candidiasis are not exclusion criteria.
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HIV-positive status was independently associated with
patient mortality and decreased graft survival.

Experience in the cART era (1996–2010)

In the last few years, retrospective studies, case reports, and
small prospective studies have shown more encouraging
results, suggesting that renal transplantation is feasible in
adequately selected HIV-infected patients. Patient survival
and renal allograft survival are similar to those of non-
HIV-infected patients (Table 5).9,56–74

One of the largest and first experiences in renal
transplantation in HIV-infected patients was reported by
Kumar et al.65 and included 40 patients. The 1- and 2-year
patient survival rates were 85 and 82%, and graft survival
rates were 75 and 71%, respectively. Plasma HIV-1 RNA
remained undetectable and CD4þ T-cell counts remained
4400 cells/mm3 with no evidence of AIDS for up to 2 years.
Acute rejection was frequent (22%).

Roland et al.66 describe the preliminary results of a
prospective cohort including 18 kidney transplants followed
over 3 years. Patient survival was 94% and graft survival
was 83%. These results were similar to those of the general
transplant population. The CD4þ T-cell counts and
HIV-RNA levels remained stable. It is important to notice
the high incidence of acute renal rejection at 1 and 3 years (52
and 70%, respectively). In contrast, Gruber et al.67 recently
reported their experience with 8 HIV-infected renal
transplant recipients; the graft and patient survival rates at
1 year were 88 and 100%, respectively, and the acute rejection
rate was 13%.

The results of the largest prospective, nonrandomized trial
of kidney transplantation in HIV-infected patients have
recently been published. A total of 150 HIV-infected kidney
transplant recipients were followed for up to 3 years at 19 US
transplantation centers. The patient and graft survival rates at
3 years were 88.2 and 73.7%, respectively. These rates were

Table 3 | Renal transplantation in the pre-cART period (before 1996)a

Author (reference) Year Number Donor Follow-upb Fatal outcomec

Feduska et al.36 1980 2 Cadaver 44.5 2 (100%)
Kumar et al.37 1982 1 LD 8 1 (100%)
Imbasciati et al.38 1982 1 Cadaver 50 1 (100%)
Milgrom et al.39 1982 1 Cadaver 19 1 (100%)
Lang et al.40 1983 1 Cadaver 17 0
Poli et al.41 1983–1985 8 Cadaver 51 3 (37.5%)
Erice et al.42 1983–1984 2 Cadaver 74.5 0
Prompt et al.43 1984 2 Cadaver 26.5 2 (100%)
L’age-Stehr et al.44 1984 1 Cadaver 74 1 (100%)
Schwartz et al.45 1983–1984 4 Cadaver 69.2 2 (50%)
Margreiter et al.46 1984 1 Cadaver 69 0
Briner et al.47 1984 1 Cadaver 48 1 (100%)
Ahuja et al.48 1984 1 Cadaver 109 1 (100%)
Simonds et al.49 1985 2 Cadaver 23 2 (100%)
Bowen et al.50 1986 1 Cadaver 31 0
Ward et al.51 1986 1 Cadaver 31 0
Kerman et al.52 1987 2 Cadaver 27.5 1 (50%)
Carbone et al.53 1988 2 1 Cadaver/1 LD 31.5 2 (100%)
Tzakis et al.54 1981–1990 5 Cadaver 33 1 (20%)
Global 1980–1990 39 37 Cadaver/2 LD 48 (8–109) 21 (53.8%)

Abbreviations: cART, combined antiretroviral treatment; LD, living donor.
aAdapted from Schwarz et al.34 and Trullas et al.35
bMean time in months.
cNumber (percentage).

Table 4 | Patient and graft survival rates in HIV-positive renal transplant recipients. Differences between pre-cART and cART
era

Pre-cART era, 1987–1997a cART era, 2003–2009b

5-year survival rates 1/3-year survival rates

USRDS (n=63,210) HIV + (n=32) P-value SRTR (age X65)c SRTR (overall)c HIV+ (n=150) P-value

Patient survival 78% 71% o0.05 91.8/79.5% 96.2/90.6% 94.6/88.2% NS
Graft survival 61% 44% o0.05 88.3/74.4% 92.5/82.8% 90.4/73.7% NS
Acute rejection 48.4% 50% — 12.3%d 31/41% — —

Abbreviations: cART, combined antiretroviral treatment; HIV, human immunodeficiency virus; NS, non significant; SRTR, US Scientific Registry of Transplant Recipients;
USRDS, United States Renal Data System.
aSwanson et al.55
bStock et al.74
cSRTR survival estimates for older kidney transplant recipients (age X65 years) and for all kidney transplant recipients.
dSRTR 1-year acute rejection rate (SRTR 3-year acute rejection rate not available).
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generally between the reported rates in the national database
for older kidney-transplant recipients (X65 years of age) and
for all kidney-transplant recipients (Table 4).74

European experience

In Europe, experience on renal transplantation is scarce. The
first report was from Toso et al.,61 who described a combined
kidney–pancreas transplant in an HIV-infected recipient in
Switzerland. This experience was later extended by Müller
et al.,68 with two kidney and five liver transplants. Ballarin
et al.69 reported the first case of combined kidney–liver
transplant in an HCV/HIV-coinfected patient with hemo-
philia A. However, the first series of renal transplantation in a
European country included 10 transplants performed in
Spain between 2001 and 2004.64 The same authors recently
updated these results comparing the outcome of 20 HIV-
infected kidney recipients with 40 matched HIV-negative
patients and found similar patient survival but worse graft
survival in the HIV-infected group.71

We reported our experience with three HIV-infected
kidney recipients who received thymoglobulin as induction
therapy. Profound lymphocytopenia was observed in the
post-transplant period, but this was not associated with
an increased risk of bacterial or opportunistic infections in
comparison with a control cohort of 23 HIV-negative kidney
recipients.70 Trullas et al.9 reported their experience with 26
HIV-infected patients from the EuroSIDA cohort study who
received a renal transplant between 2000 and 2004; the
survival rate was 100%. Finally, two recent publications have

reported the experience with 34 renal transplants performed
in France.72,73

Acute rejection rate in the cART era

Most studies report a high rate of acute rejection in
comparison with the low rate of acute rejection in non-
HIV-infected renal transplant recipients. There is high
variability between studies, but in some series the rate is
450%. The explanation remains unclear, although immu-
nological, pharmacological, and racial factors seem to have a
role; in any case, it does not seem to affect allograft survival
rates. In the National Institutes of Health trial, the only
variables associated with an increased risk of graft rejection
were the use of a kidney from a deceased donor and the use
of cyclosporine.74 Drug interactions resulting in altered
exposure to immunosuppressants may be associated with
rejection. The use of new antiretrovirals (for example,
raltegravir) with no interactions with calcineurin inhibitors
may contribute to more stable immunosuppressive regimens,
and therefore a lower risk of acute kidney rejection.75

On the other hand, experimental and clinical research
implicates cytokines and chemokines in the process of
transplant rejection. Patients who were homozygous for CC
chemokine receptor 5 (CCR5) with a 32-bp deletion
(CCR5D32) show longer survival than those with other
genotypes. Antiretroviral drugs with new mechanisms
of action, such as the CCR5 inhibitor maraviroc, could have
an important role in avoiding acute rejection in HIV-infected
renal transplant recipients.76,77

Table 5 | Renal transplantation in the cART period (1997–2010)

Author (reference) Year N Donor Follow-upa Acute rejectionb Graft survival Patient survival

Abbott et al.56 1996–2001 47 Cadaver 31 ND 98% 96%
Qiu et al.57 1997–2004 38 ND 60 0 76% 91%
Kuo et al.58 1999–2000 2 ND 6 ND ND 100%
Stock et al.59 2000 6 4 Cadaver/2 LD 10 4 100% 100%
Roland et al.60 2002 26 ND 10 10 (38) 88% 92%
Toso et al.61 2000 1c Cadaver 84 0 100% 100%
Kumar et al.62 2002 12 ND 12 4 (33) 100% 100%
Stock et al.63 2003 10 6 Cadaver/4 LD 16 5 (50) 100% 100%
Mazuecos et al.64 2001–2005 10 Cadaver 16 4 (40) 90% 100%
Kumar et al.65 2001–2004 40 36 Cadaver/4 LD 24 9 (22) 71% 82%
Roland et al.66 2000–2003 18 10 Cadaver/8 LD 36 12 (70) 83% 94%
Gruber et al.67 2004–2007 8 7 Cadaver/1 LD 15 1 88% 100%
Muller et al.68 ND 2 Cadaver 13 1 100% 100%
Ballarin et al.69 2007 1d 1 Cadaver 12 0 100% 100%
Trullas et al.70 2005–2006 3 3 Cadaver 24 2 100% 100%
Mazuecos71 2001–2009 20 ND 38 8 (40) 74% 95%
Trullas et al.9 2000–2004 26e 21 Cadaver/1 LD ND 8 (30) 77% 100%
Billault et al.72 ND 7 Cadaver 12 0 100% 100%
Touzot et al.73 2005–2009 27 25 Cadaver/2 LD 29 4 (15%) 96% 98%
Stock et al.74 2003–2009 150 102 Cadaver/48 LD 20.4 41%f 73.7%g 88.2%g

Abbreviations: cART, combined antiretroviral treatment; LD, living donor; ND, no data available.
aMean time in months.
bNumber (percentage when NX4).
cPancreas–kidney transplant.
dKidney–liver transplant.
eData available for 22 patients.
fCumulative incidence of rejection at 3 years (49 (33%) patients had 67 acute rejection episodes).
gThree-year survival rates.
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SPECIAL CONSIDERATIONS FOR RENAL TRANSPLANTATION
IN HIV-INFECTED PATIENTS

Renal transplantation in HIV-infected patients is a complex
scenario requiring a multidisciplinary approach. Teams
should include nephrologists, urologists, infectious diseases
and HIV specialists, psychologist/psychiatrists, experts on
alcoholism and drug abuse, and social workers. Several issues
should be taken into account when treating HIV-infected
renal transplant recipients.

Antiretroviral therapy in ESRD

In patients with ESRD, appropriate dose reduction is
warranted for antiretrovirals that are eliminated mainly via
the kidney, with additional doses given after hemodialysis
for those drugs that are readily removed by dialysis. There is
little clinical evidence on the dosage of antiretrovirals in
ESRD patients,78–93 but some general recommendations have
been made. A summary of these recommendations is
provided in Table 6. As nucleoside and nucleotide reverse
transcriptase inhibitors (NRTIs) are eliminated mainly by the
kidneys, a reduced dosage is required in patients with
impaired renal function. Over- or under-prescription of these
drugs could lead to toxicity or virological failure, respectively.
Furthermore, because NRTIs are easily removed by dialysis,
they should be administered after dialysis. The exception is
abacavir, which has low urinary excretion, and, therefore, no
requirement for dose adjustment. However, abacavir has
been associated with increased cardiovascular risk, and must
be prescribed with caution in patients with previous
cardiovascular events.79,81 Abacavir should only be adminis-
tered in patients who are HLA-B*5701 negative. On the other
hand, non-nucleoside reverse transcriptase inhibitors
(NNRTIs), protease inhibitors, and fusion inhibitors are
generally metabolized by the liver and excreted into the
urine in low amounts. Doses of NNRTIs, protease inhibitors,
enfuvirtide, and raltegravir do not need to be adjusted in
patients with chronic kidney disease.78–81 For nevirapine, an
additional 200mg dose is indicated following each
dialysis session. Atazanavir boosted with ritonavir should
be applied in patients under dialysis because of the lower
atazanavir concentrations observed in those patients. Dose
adjustment for maraviroc depends on coadministered
drugs.78–93

Based on the information presented above, the ideal cART
for ART-naive patients undergoing dialysis is a regimen
containing abacavir (if the patient has no history of
cardiovascular risk and a plasma RNA viral load of
o100,000 copies/ml)81 or tenofovir and lamivudine/emtrici-
tabine combined with a third drug that can be efavirenz, a
ritonavir-boosted protease inhibitor, or raltegravir. In
patients with effective cART and NRTI side effects, the cART
regimen could be simplified to monotherapy with lopinavir/
ritonavir or darunavir/ritonavir94–96 or a ritonavir-boosted
protease inhibitor with raltegravir. In patients with virologi-
cal failure, rescue treatment should be based on a genotypic
resistance study. When the patient is close to the renal

transplant, and in order to avoid pharmacokinetic drug
interactions with immunosuppressive drugs and renal
toxicity in the graft, we would recommend, if there are no
contraindications, abacavir, lamivudine, and raltegravir as
first choice or efavirenz as an alternative.

Donor issues

In the pre-cART era, all transplant organs for HIV-infected
patients were from cadaveric donors. In recent years, the
number of living donors has increased, and there is no
contraindication for the use of living donors in HIV-infected
patients. The largest experience with 48 living donors has
recently been reported, finding that the use of a graft from a
living donor was protective for graft loss.74 Organ transplan-
tation from HIV-infected kidney donors is contraindicated at
present, but its potential utility has recently been consid-
ered.97 In South Africa, the first organ transplants involving
four HIV-infected recipients who received kidneys from
deceased HIV-infected donors were performed in 2008.98 At
12 months after transplantation, the four recipients had good
renal function, did not have significant graft rejection, and
HIV infection remained well controlled under cART. Organ
transplantation between HIV-infected patients is controver-
sial, because in addition to ethical issues, recipients can
acquire a different and more aggressive HIV strain (for
example, a different clade or recombinant virus or a virus
with a X4 tropism) from the donor, including HIV drug-
resistant strains, leading to superinfection and HIV disease
progression, can acquire other viruses or subclinical infec-
tions and, finally, the graft quality from the HIV donor may
not be optimal because of undetected factors at the time of
screening and donation. In our opinion, these transplants
should not be performed in the Western World in clinical
practice until their efficacy and safety is evaluated in
prospective long-term controlled studies. In countries with
a resource-limited health system, where there is a high
prevalence of HIV in the general population and HIV
infection is an absolute exclusion criterion for access to
dialysis or renal transplantation, the use of HIV-infected
donors would increase the donor pool, thus providing renal
allografts to patients who would otherwise die as a
consequence of ESRD. In these cases, the balance between
justice and equity is more difficult. Such issues should
encourage intense scientific debate, given their ethical,
nephrological, virological, and clinical implications.99

Antiretroviral therapy in renal transplant recipients

The ideal antiretroviral regimen has not been established for
HIV-infected kidney transplant recipients, and general
recommendations for treating HIV-infected patients must
be followed.79–81 However, it is evident that the ideal
therapeutic regimen must be powerful and sustainable and
aim to achieve and maintain continuous viral suppression
and an increased CD4 lymphocyte count. In addition, in
order to preserve renal graft function, while avoiding the
pharmacokinetic interactions with immunosuppressive drugs
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Table 6 | Antiretroviral dosing recommendations in patients with renal impairmenta

Antiretroviral Renal insufficiency HD/CAPD

NRTIs
Abacavir No dosing adjustment is needed No dosing adjustment is needed.

HD: minimally eliminated. Could be dosed independently of HD
session

Didanosine
(enteric-coated)

X60 kg
CrCl X60: 400mg every 24 h
CrCl 30–59: 200mg every 24 h
CrClo30: 125mg every 24 h

HD/CAPD: 125mg every 24 h. It is not necessary to administer a
supplemental dose after HD

o60 kg
CrCl X60: 250mg every 24 h
CrCl 10–59: 125mg every 24 h
CrCl o10: Not suitable for use in patients o60 kg
with CrCl o10ml/min. An alternate formulation of
didanosine should be used (Videx pediatric powder
for oral solution 75mg every 24 h)

HD/CAPD: An alternate formulation of didanosine should be
used (Videx pediatric powder for oral solution 75mg every 24 h)

Emtricitabine Capsules
CrCl X50: 200mg every 24 h
CrCl 30–49: 200mg every 48 h
CrCl 15–29: 200mg every 72 h
CrClo15: 200mg every 96 h
Oral solution 10mg/ml. Due to a difference in the
bioavailability of emtricitabine between the hard
capsule and oral solution presentations, 240mg
emtricitabine administered as the oral solution (24ml)
should provide similar plasma levels to those
observed after administration of one 200mg
emtricitabine hard capsule).
CrCl X50: 240mg (24ml) every 24 h
CrCl 30–49: 120 (12ml) mg every 24 h
CrCl 15–29: 80mg (8ml) every 24 h
CrClo15: 60mg (6ml) every 24 h

Capsules
HD: 200mg every 96 h, after HD
CAPD: ND
Oral solution (10mg/ml)
HD: 60mg (6ml) every 24 h, after HD
CAPD: ND

Lamivudineb CrCl X50: 150mg every 12 h or 300mg every 24 h
CrCl 30–49: 150mg every 24 h
CrCl 15–29: 100mg every 24 h (first dose 150mg)
CrCl 5–14: 50mg every 24 h (first dose 150mg)
CrCl o5: 25mg every 24 h (first dose 50mg)

HD: 25mg every 24 h (first dose 50mg), after HD

Stavudine X60 kg
CrCl X50: 40mg every 12 h
CrCl 26–49: 20mg every 12 h
CrCl 10–25: 20mg every 24 h
CrCl o10: 20mg every 24 h

HD: 20mg every 24 h, after HD

o60 kg
CrCl X50: 30mg every 12 h
CrCl 26–49: 15mg every 12 h
CrCl 10–25: 15mg every 24 h
CrCl o10: 15mg every 24 h

HD: 15mg every 24 h, after HD

Zidovudine Significantly elevated GZDV (the major metabolite of
zidovudine) plasma concentrations
CrCl 10–50: 250–300mg every 12 h
CrCl o10: 250–300mg every 24 h

300mg every 24 h, after HD
HD and CAPD appeared to have a negligible effect on the
removal of zidovudine, whereas GZDV elimination was
enhanced.

NtA
Tenofovir
disoproxil fumarate

CrCl X50: usual dose
CrCl 30–49: 300mg every 48 h
CrCl 10–29: 300mg every 72–96 h (dosing twice a
week)
No dosing recommendations can be given for non-
HD patients with creatinine clearanceo10ml/min

HD: 300mg tenofovir disoproxil (as fumarate) may be
administered every 7 days following completion of a HD session
(assuming three HD sessions per week, each of B4 h duration or
after 12 h cumulative HD)

NNRTI
Efavirenz Usual dose HD: limited data suggest that there is no reason to adjust the

dose
CAPD: pharmacokinetic data of only one patient suggest that
there is no reason to adjust the dose

Nevirapine CrCl X20ml/min. Usual dose HD: an additional 200mg dose of nevirapine following each
dialysis treatment is recommended

Table 6 continued on following page
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Table 6 | Continued

Antiretroviral Renal insufficiency HD/CAPD

Etravirine (TMC-125) Usual dose HD/CAPD: as etravirine is highly bound to plasma proteins,
it is unlikely that it will be significantly removed by HD or PD

PI
Amprenavir Usual dose

Because of the potential risk of toxicity from the large
amount of the excipient propylene glycol, Agenerase
oral solution is contraindicated in patients with renal
failure.

HD/CAPD: as amprenavir is highly bound to plasma proteins,
it is unlikely that it will be significantly removed by HD or PD

Atazanavir Usual dose HD/CAPD: as atazanavir is highly bound to plasma proteins, it is
unlikely that it will be significantly removed by HD or PD
HD: consider using atazanavir boosted with ritonavir. Although
ATV was negligibly eliminated by HD (2%), subjects on HD had
substantially lower ATV levels than controls (AUC 42% lower on
HD days, 28% lower on non-HD days). The mechanism for this
effect is not known (limited data). TDM is advised

Darunavir Usual dose HD/CAPD: as darunavir is highly bound to plasma proteins, it is
unlikely that it will be significantly removed by HD or PD

Fosamprenavir Usual dose HD/CAPD: as amprenavir is highly bound to plasma proteins,
it is unlikely that it will be significantly removed by HD or PD

Indinavir Usual dose HD: limited data showed minimal elimination of indinavir during
a dialysis session

Lopinavir/r Usual dose HD: usual dose. In 13 patients who were on HD LPV AUC values
were similar to those obtained in patients with normal renal
function
CAPD: ND. As lopinavir and ritonavir are highly bound to plasma
proteins, it is unlikely that it will be significantly removed by
CAPD.

Nelfinavir Usual dose HD: it is unlikely that it will be significantly removed by HD.
Data from one patient showed no removal of nelfinavir by a 4 h
HD session
CAPD: it is unlikely that it will be significantly removed by PD.
Data from one patient showed dialysate nelfinavir
concentrations below the limit of detection

Ritonavir Usual dose HD/CAPD: as ritonavir is highly bound to plasma proteins,
it is unlikely that it will be significantly removed by HD or PD

Saquinavir Usual dose HD/CAPD: as saquinavir is highly bound to plasma proteins,
it is unlikely that it will be significantly removed by HD or PD

Tipranavir Usual dose HD/CAPD: as tipranavir is highly bound to plasma proteins,
it is unlikely that it will be significantly removed by HD or PD

Fusion inhibitors
Enfuvirtide (T-20) No dosing adjustment is needed HD: usual dose (limited data)

CCR5 co-receptor
antagonists
Maraviroc (UK-427857) No dosing adjustment is needed without potent

CYP3A4 inhibitors or inducers
Postural hypotension may increase the risk for
cardiovascular adverse events in patients receiving
maraviroc who have severe renal impairment or ESRD
(creatinine clearance o30ml/min). Maraviroc should
not be prescribed for patients with severe renal
impairment who are receiving CYP3A inhibitors or
inducer

HD/CAPD: ND

Integrase inhibitors
Raltegravir (MK-0518) No dosing adjustment is needed ND

Abbreviations: ATV, atazanavir; AUC, area under the plasma concentration time curve; CAPD, continuous ambulatory peritoneal dialysis; CrCl, creatinine clearance;
ESRD, end-stage renal disease; HBV, hepatitis B virus; HCV, hepatitis C virus; HD, hemodialysis; HIV, human immunodeficiency virus; LPV, lopinavir; ND, no data available;
NNRTI,
non-nucleoside reverse transcriptase inhibitor; NRTI, nucleoside reverse transcriptase inhibitor; NtA, nucleotide reverse transcriptase inhibitor; PD, peritoneal dialysis;
PI, protease inhibitor; TDM, therapeutic drug monitoring.
aAdapted from Spanish GESIDA/National AIDS Plan Recommendations for antiretroviral therapy in HIV-infected adults, January 2008.79
bDose adjustment for HIV-1 and not for HBV.
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and their side effects, the antiretrovirals included in the
regimen should have these two additional properties:
1. Low probability of inducing dyslipidemia, osteopenia/osteo-

porosis, insulin resistance, and renal toxicity (all of which are
side effects of immunosuppressive drugs). Cardiovascular
safety should also be taken into consideration.

2. Avoidance of pharmacokinetic interactions with calcineurin
inhibitors (cyclosporine and tacrolimus) and mammalian
target of rapamycin (m-TOR) inhibitors (sirolimus) that are
metabolized by cytochrome P450.

If there are no contraindications, we recommend abacavir
(or tenofovir as an alternative) and lamivudine/emtricitabine
combined with raltegravir as the first-choice regimen or
efavirenz as an alternative. Recommendations on antiretro-
viral drug combinations in renal transplant recipients
are summarized in Table 7. Finally, frequent viral load
monitoring in the early period after transplantation is
highly recommended, and resistance testing must also be
considered.

Immunosuppression

The antiviral effects of immunosuppressive drugs have been
extensively reviewed elsewhere and are beyond the scope of this
review.100 However, some brief recommendations can be made:
1. Calcineurin inhibitors: There are no studies comparing

the effects of cyclosporine and tacrolimus on the course of
HIV infection. Cyclosporine is been the most frequently
used drug, in the published experience, probably because

of evidence demonstrating its antiretroviral and/or
immunomodulating effects.101 However, the rate of acute
rejection is higher with cyclosporine than with tacroli-
mus.74 In this setting, some centers use tacrolimus as
the ‘first-line’ calcineurin inhibitor.

2. Mycophenolate mofetil: this drug has inhibitory effects on
HIV replication and is synergistic with some NRTIs.102–104

The leukocyte count should be monitored regularly
because of the myelosuppressive effect of the drug.

3. m-TOR inhibitors: Sirolimus does not seem to have a
negative effect on HIV-infected patients, although experi-
ence with this drug remains scarce. In experimental
studies, sirolimus reduces CCR5 levels in CD4þ T cells,
inhibits R5 HIV-1 replication, and increases the antiviral
activity of fusion inhibitors and CCR5 antagonists.105

In addition, its antiproliferative effect can prove useful
in patients with solid organ transplantation-associated
Kaposi sarcoma.106 Leukocyte count monitoring is also
recommended.

4. Basiliximab/daclizumab: These monoclonal anti-interleu-
kin-2 receptor antibodies have been shown to increase
CD4 T-cell counts mainly by expanding their number and
by prolonging their half-lives.107 Clinical experience has
not shown negative effects on HIV-infected patients.

5. Antilymphocyte polyclonal antibodies: The use of these
drugs is controversial. Carter et al.108 reported 11 HIV-
infected renal transplant recipients who received thymo-
globulin for acute rejection or delayed graft function.
Thymoglobulin produced profound and long-lasting
suppression of the CD4þ T-cell count and was associated
with an increased risk of infections requiring hospitaliza-
tion. In contrast, in another small series (three patients),
we observed that CD4þ T-cell thymoglobulin-induced
lymphocytopenia was not associated with increased risk of
infection.70 Stock et al.74 found that patients who received
this therapy had about twice as many serious infections
per follow-up year as patients who did not receive such
therapy. In addition, the risks of death and of graft loss
were marginally higher for patients who received this
induction therapy. The authors recommend restricting
this therapy for patients at very high immunological risk
for rejection.74

6. Monoclonal anti-CD20 antibody: There is a single
experience with one HIV-infected renal transplant reci-
pient who developed an acute humoral rejection that was
successfully treated with rituximab.109

In the pre-cART era, the immunosuppressive regimens
most frequently used were ‘azathioprine-corticosteroids’ and
‘cyclosporine-corticosteroids.’ Schwarz et al.34 reported a
positive association between cyclosporine and improved
outcome in HIV-infected transplant recipients. Subsequent
observations have suggested that cyclosporine may attenuate
the course of HIV infection by inhibition of viral replica-
tion.101 More recent series from the cART era have reported
different immunosuppressive regimens (Table 8), which are

Table 7 | Antiretroviral drug regimens recommended among
HIV-infected renal transplant recipients

1. NRTIs
K A combination of two NRTIs (for example tenofovir plus

emtricitabine or abacavir plus lamivudine) can be used safely in
renal transplant recipients with dose adjusted to renal function.

K Tenofovir should be used with caution and close monitoring of
renal function.

K Abacavir should not be used in recipients receiving a kidney from
an HLA-B57*01-positive donor to avoid the potential risk of
hypersensitivity reaction to abacavir.

2. NNRTIs and protease inhibitors
K Can be used safely in combination with two NRTIs
K Important interactions with immunosuppressive drugs may

appear, mainly with protease inhibitors.

3. Novel classes of antiretrovirals
K Must be considered in combination with NRTIs
K Integrase inhibitors (raltegravir): have no interactions with

immunosuppressive agents at the CYP450 level.
K Entry inhibitors (enfuvirtide (T20)): could be an alternative in

combination with NRTIs, although subcutaneous administration
is a limitation.

K CCR5 co-receptor antagonists (maraviroc): a substrate of CYP450.
Its levels can be modified by inducers or inhibitors. Experimental
studies have suggested that maraviroc could have an important
role as an antirejection drug.

Abbreviations: CCR5, CC chemokine receptor 5; HIV, human immunodeficiency virus;
NNRTI, non-nucleoside reverse transcriptase inhibitor; NRTI, nucleoside/nucleotide
reverse transcriptase inhibitor.

Kidney International 9

JC Trullas et al.: Renal transplantation and HIV rev iew



not significantly different from those used in HIV-negative
renal transplant recipients.9,56–74

Drug–drug interactions

Some pharmacological interactions between antiretrovirals
and immunosuppressants may be clinically relevant. Drug
interactions may require dosing modifications to maintain
appropriate drug levels and for this reason it is very
important to perform close therapeutic drug monitoring.
These interactions are summarized in Table 9.110–129

Mycophenolate mofetil is metabolized mainly by glucur-
onidation in the liver. Atazanavir inhibits UDP-glucuronosyl
transferase and, theoretically, leads to an increase in blood
mycophenolate mofetil levels, whereas ritonavir induces
glucuronidation and could reduce blood mycophenolate
mofetil levels. However, clinically important drug–drug
interactions between mycophenolate mofetil and these
antiretroviral agents have not been reported. Mycophenolate
mofetil has inhibitory effects on HIV and is synergistic with
abacavir, didanosine, and tenofovir.102–104,118

Cyclosporine, tacrolimus, and sirolimus are metabolized
in the liver by cytochrome P450 (isoenzyme 3A4). Anti-
retroviral drugs can act as inhibitors or inducers of these
enzymatic systems. When they act as inhibitors (for example,
protease inhibitors), they increase concentrations of the
immunosuppressive drugs, leading to toxicity; therefore,
doses must be markedly reduced. Clinical experience
indicates that patients on protease inhibitors require only
1–2mg of tacrolimus per week to maintain therapeutic
levels.110–112 Stopping the protease inhibitors while taking

calcineurin inhibitors could cause an acute rejection.
On the other hand, when antiretroviral drugs act as enzyme
inducers (for example, NNRTIs), they reduce drug levels
and can trigger rejection. Therefore, doses of immuno-
suppressive drugs must be increased.113 Stopping the
NNRTI while taking calcineurin inhibitors could cause
toxicity.

In one of the largest series published, Frassetto et al.114

recently described the pharmacokinetics and dosing mod-
ifications in 35 patients (20 kidney recipients, 13 liver
recipients, and 2 kidney–liver transplant recipients). Patients
receiving protease inhibitors had marked increases in
cyclosporine, tacrolimus, and sirolimus levels compared with
those on NNRTIs alone or with patients not on antiretroviral
treatment, and it was necessary to reduce the dose or increase
the dosing interval. Patients taking efavirenz required much
higher doses of cyclosporine than those using any other
antiretroviral drug.

In order to avoid these interactions, some researchers have
reported the use of enfuvirtide plus two NRTIs in liver
transplant recipients.115 Theoretically, based on the elimina-
tion pathways, a pharmacokinetic drug–drug interaction with
the new CCR5 antagonist maraviroc is unlikely. Maraviroc is
a substrate of CYP3A4, but it is not an inducer or inhibitor of
CYP3A4. The HIV-1 integrase inhibitor raltegravir offers
important advantages: it has high antiviral potency and no
significant interactions with immunosuppressive agents,
because of its lack of effect on CYP3A4 (raltegravir is
primarily metabolized by the liver via glucuronidation and
not by CYP3A4).116 Tricot et al.75 recently observed no

Table 8 | Immunosuppressive regimens in HIV-infected renal transplant recipients in the cART period

Author (reference) N CyA FK AZA SRL MMF Corticosteroids
Basiliximab/
daclizumab ATG/OKT3

Abbott et al.56 47 30 (68.2) 19 (43.2) 7 (15.9%) — 38 (86.4) — —/22 (46.8%) —
Qiu et al.57 38 20 (52%) 13 (34%) — 14 (36.8%) — — 10 (26.3%)/6 (15%) 4 (10%)/3 (7.9%)
Kuo et al.58 2 Preferreda Preferreda — — — — — —
Stock et al.59 6 Preferreda — — — Preferreda Preferreda — —
Roland et al.60 26 Preferreda — — — Preferreda — — —
Toso et al.61 1 — 1 (100%) — — 1 (100%) 1 (100%) 1 (100%)/— —
Kumar et al.62 12 ND ND ND ND ND ND ND ND
Stock et al.63 10 Preferreda — — — Preferreda Preferreda — —
Mazuecos et al.64 10 — 10 (100%) — — 10 (100%) 10 (100%) — 1 (10%)/—b

Kumar et al.65 40 40 (100%) — — 40 (100%) — 40 (100%) 40 (100%)/— —
Roland et al.66 18 12 (66%) — — 5 (28%) 16 (89%) — 6 (34%)/1 (5.5%) —
Gruber et al.67 8 8 (100%) — — — 8 (100%) 8 (100%) 8 (100%) —
Muller et al.68 2 1 (50%) 1 (50%) — — 2 (100%) 2 (100%) ND ND
Ballarin et al.69 1 1 (100%) — — 1 (100%) — 1 (100%) 1 (100%)/— —
Trullas et al.70 3 — 1 (33%) — 2 (67%) 3 (100%) 3 (300%) — 3 (100%)/—
Trullas et al.9 26c 7 (32%) 15 (68%) 1 (4.5%) — 19 (86%) 19 (86%) 3 (14%)/5 (23%) 5 (23%)/—
Billault et al.72 7 — 7 (100%) — — 7 (100%) 7 (100%) —/7 (100%) —
Touzot et al.73 27 11 (41%) 16 (59%) — — 27 (100%) 27 (100%) 26 (97%)/— 1 (3%)/—
Stock et al.74 150 33 (22%) 99 (66%) — —d 131 (87%) 150 (100%) 76 (51%) 48 (32%)/—

Abbreviations: ATG, thymoglobulin; AZA, azathioprine; Corticosteroids, prednisone; cART, combined antiretroviral treatment; CyA, cyclosporine; FK, tacrolimus; HIV, human
immunodeficiency virus; MMF, mycophenolate mofetil; N, number of transplants; ND, no data available; OKT3, muromonab-CD3; SRL, sirolimus.
aImmunosuppression regimens were based on these drugs, but the exact number of patients is not specified.
bAnti CD-25 was used in 3 patients.
cData available for 22 patients.
dSRL was used in patients with calcineurin inhibitor-associated nephrotoxicity.
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episodes of acute rejection in five raltegravir-treated
HIV-infected renal transplant recipients.

Given the speed with which new antiretroviral drugs
emerge and thus generate previously unknown interactions,
clinicians should regularly consult updated databases on drug
interactions and product information.124–129

HCV coinfection

HCV coinfection is an important issue in settings were
intravenous drug use is the main risk factor for HIV
transmission.

HCV disease progresses more rapidly in HIV-infected
patients and in liver and kidney transplant recipients.
HCV-infected renal transplant recipients (especially those
with active replication) have higher morbidity and mortality
related with infectious and hepatic complications.130 There is
evidence that HCV-infected transplant recipients have a
significantly greater risk of chronic liver disease, proteinuria,
and chronic allograft nephropathy. Furthermore, patients
with viral replication and chronic elevated alanine amino-
transferase levels have an increased risk of death and
graft loss.131

In the absence of severe chronic liver disease, patients on
dialysis with positive HCV RNA in plasma should be
evaluated for anti-HCV treatment with interferon before
transplantation. Between 30 and 50% of patients have
complete remission, and if a reactivation occurs in the
post-transplant period, the clinical course is less severe
when patients have previously received antiviral therapy.
Combination therapy with interferon and ribavirin is not
recommended in patients on dialysis because of the risk of
hemolysis.132 Options for antiviral therapy in the post-
transplant period are limited. Interferon is not recom-
mended, because of the risk of acute renal rejection. There
is less experience with ribavirin in monotherapy. Ribavirin
lowers alanine aminotransferase levels but has no effect on
HCV viral load. The histopathological efficacy of ribavirin
alone in kidney allograft recipients with hepatitis C is
controversial. Some studies have shown ribavirin to be
associated with histological improvement,133 and other
studies have shown no effect of ribavirin with histological
progression.134

Because so many HIV-infected patients with ERSD also
have HCV infection, it is important to determine whether
renal transplantation is effective in these patients. It is
unknown if the outcome of HCV/HIV-coinfected renal
transplant recipients would be worse than for patients
without HIV infection. In addition, there is not enough
experience to assess the efficacy and safety of interferon and/
or ribavirin treatment in HCV/HIV-coinfected transplant
recipients.

Cardiovascular diseases

As the use of cART became widespread, there has been an
increase in the incidence of non-HIV-related diseases in
HIV-infected patients. These include diabetes mellitus,

hypertension, and other cardiovascular diseases, directly
related—in part—with antiretroviral treatment. In addition,
cardiovascular diseases represent the first cause of death in
renal transplant recipients who survive in the long term.135

Therefore, blood pressure and glucose and cholesterol levels
should be closely monitored to improve long-term survival,
not only in the HIV-infected population, but especially in
HIV-infected renal transplant recipients.136

Ethical issues

Organ transplantation in HIV-infected patients has raised
ethical problems that have not yet been completely solved.
However, with growing experience and encouraging results,
most groups agree that HIV-infected patients with ESRD
should be evaluated for inclusion on the renal transplanta-
tion waiting list.137

PANCREAS–KIDNEY TRANSPLANTATION IN HIV-INFECTED
PATIENTS

There is relatively little experience with simultaneous
pancreas–kidney transplantation in HIV-infected patients
with diabetes mellitus. Preliminary experience suggests that
pancreas–kidney transplantations can be performed using the
same criteria as for kidney transplantation. However, there is
a higher risk of procedure-related infectious complica-
tions.61,138,139

THE NEXT STEP

Several issues must be clarified in the coming years, which
are as follows: (1) the most appropriate combination of
immunosuppressive and antiretroviral drugs must be estab-
lished in terms of clinical efficacy, low acute rejection rate,
absence of nephrotoxicity, appropriate safety profile, minimal
pharmacological interactions, and sustained virological
suppression; (2) knowledge of the pathogenesis of acute
rejection should be expanded; (3) the most appropriate
strategy for the management of HCV/HIV-coinfected
patients must be decided; and (4) physicians should be
aware of the clinical course of HIV infection in patients
receiving long-term immunosuppression.

CONCLUSIONS

1. Renal transplantation waiting list: All HIV-infected
patients with ESRD should be considered candidates for
renal transplantation if they meet the HIV inclusion
criteria.

2. Patient and graft survival: There are enough data to affirm
that renal transplantation in adequately selected HIV-
infected patients is a safe procedure in the short and
medium term, with patient and graft survival rates similar
to those of HIV-negative renal transplant recipients.

3. Acute rejection: In comparison with the HIV-negative
population, HIV-infected patients have a high rate of
acute rejection. The use of antiretroviral drugs that do not
react with immunosuppressive drugs may reduce the risk
of acute rejection.
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4. Course of HIV infection: Immunosuppressive therapy
does not have a negative impact on the course of HIV
infection, with no evidence of progression to AIDS and no
further opportunistic infections or neoplasms. Patients
should follow the same prophylaxis protocols as the non-
HIV-infected population.

5. Immunosuppression: The best immunosuppressive regi-
men in HIV-infected renal transplant recipients has not
been completely established. Until results from larger and
controlled studies are available, immunosuppressive therapy
in the early post-transplant period should include induction
therapy with anti-interleukin-2 receptor monoclonal anti-
bodies (basiliximab) in combination with triple therapy
based on calcineurin inhibitors (cyclosporine or tacroli-
mus), mycophenolate mofetil, and corticosteroids. There is
little experience with sirolimus, but it does not seem to have
negative effects. The use of antilymphocyte polyclonal
antibodies is not contraindicated, but produces deep and
persistent lymphocytopenia that must be closely monitored.
This treatment is not recommended in patients with high
viral replication or previous lymphocytopenia.

6. Antiretroviral regimens: Dose adjustment is mandatory for
some antiretroviral drugs. Physicians must be aware of
interactions between immunosuppressive agents and anti-
retroviral drugs, especially protease inhibitors and, to a lesser
extent NNRTIs. For this reason, it is very important to
closely monitor immunosuppressive drugs and, when
possible, antiretroviral drugs (NRTIs, protease inhibitors,
and raltegravir). Antiretroviral regimens containing drugs
with a low pharmacological interaction profile (for example,
raltegravir plus two NRTIs) are recommended.

7. HCV coinfection: There is little experience in the
management and outcome of HCV/HIV-coinfected
patients in the pre- and post-transplant period.

8. Multidisciplinary management: Evaluation and pre- and
post-transplant management should include interdisci-
plinary teams comprising nephrologists, urologists,
infectious diseases and HIV specialists, psychologists,
social workers, and members of alcohol and other drug
detoxification programs.

DISCLOSURE
All the authors declared no competing interests.

ACKNOWLEDGMENTS
This study was partially supported by the ‘Red Temática Cooperativa
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16. Barril G, Trullás JC, González-Parra E et al. Prevalence of HIV-1-infection
in dialysis units in Spain and potential candidates for renal
transplantation: results of a Spanish survey. Enferm Infecc Microbiol Clin
2005; 23: 335–339.
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end of the study period. One control pa-
tient lost kidney transplant function
14.9 years after transplantation and had
to resume intermittent hemodialysis
therapy. No control patient died during
the study period or during a 2-year
follow-up period.

Taken together, this single-center,
case-control study found a significantly
increased occurrence of DVT in kidney
transplant recipients with KS when
compared with age-matched KS-free
counterparts. However, because of the
small number of KS cases and the rela-
tively long time elapsed between DVT
and KS diagnosis of up to 2.4 years, the
occurrence of both KS and DVTmay be
a coincidental finding. However, from
the data of this small case-control study,
a further investigation for a possible as-
sociation between KS andDVT seems to
be justified.
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Are HIV-Infected Donors Suitable for Renal Transplantation?
Recent studies confirm that out-

come of renal transplantation (RT) in ad-
equately selected HIV-infected patients
receiving kidneys from HIV-negative do-
nors is similar to that of HIV-negative RT
recipients (1). Main challenges in the

clinical management of HIV-infected RT
recipients are the pharmacologic interac-
tions between immunosuppressive agents
and some classes of antiretroviral drugs
andahigher rateof acute rejection incom-
parison with HIV-negative RT recipients.

Currently, organ transplantation
from HIV-infected donors is an absolute
contraindication in Western countries
(2,3), but its potential utility is under con-
sideration (4). Recently, Muller et al. (5)
reported the outcome of four HIV-

TABLE 1. Patient characteristics of kidney transplant recipients with (cases)
or without (controls) incident posttransplant Kaposi sarcoma between 1991 and
2006

Cases Controls

P value
(two-tailed, paired

Student’s t test)

Age at kidney transplantation (yr) 44.2�13.5 45.0�12.0 �0.05

Female 0 0 �0.05

Male 4 4 �0.05

Deceased-donor kidney transplant 4 4 �0.05

Maintenance immunosuppression

Prednisone 4 4 �0.05

Mycophenolate mofetil 4 4 �0.05

Calcineurin inhibitor 4 4 �0.05

mTOR inhibitor 0 0 �0.05

Kidney transplant failure 0 1 �0.05

Time of functioning kidney
transplant (yr)

8.6�8.0 8.4�7.8 �0.05

Deep venous thrombosis
before transplantation

0 0 �0.05

mTOR, mammalian target of rapamycin.
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infected RT recipients who received their
grafts from two HIV-infected donors in
South Africa, being the first clinical expe-
rience published involving this type of
transplants. After 12months of follow-up,
all recipients had a functioning renal allo-
graft with a good renal function, and HIV
infection was controlled under different
antiretroviral regimens. South Africa is a
countrywith a highHIVprevalence in the
general population, and HIV infection is
an absolute exclusion criterion for access
todialysisorRT.Muller et al. (5) suggested
that theuseofHIV-infecteddonorswould
increase the donor pool, providing renal
allografts to HIV-infected patients other-
wise sentenced to death as a consequence
of end-stage renal disease.

It is likely that organ transplantation
from HIV-infected donors will generate
considerable controversy. The situation is
similar to what occurred a decade ago in
relation to hepatitis C virus RNA-positive
donors, who are now accepted for hepatitis
C virus-positive recipients in international
guidelines (2,3). The strategy under consid-
eration is bold and implies difficult deci-
sions.Nonetheless, itmustbeevaluatedwith
cautionandbasedonseveral considerations.

First, there are ethical implications
stemming from the lack of long-term
safety data. In countries with a resource-
limited health system, HIV infection is an
exclusion criterion for access to dialysis or
RT. We agree that in these cases, the bal-
ance between justice and equity is more
difficult. Second, recipients might acquire
amore aggressiveHIV strain from the do-
nor (e.g., different clade or recombinant
virus, or X4 tropism), including drug-
resistant strains, which could lead to su-
perinfection, virologic failure, and HIV
progression to death. Previous reported
experiences do not provide donor’s viro-
logic information (5), which,moreover, is
difficult to obtain during organ procure-
ment (3). Third, HIV-infected donors are
at high risk for transmitting other infec-
tions that could increasemorbidityandre-

duce recipient survival. Finally, there are
nephrologic issues that must also be con-
sidered. HIV-associated nephropathy is
the leadingcauseof end-stage renaldisease
inHIV-infectedpatients inSouthAfrica; it
is caused bydirect viral infectionof kidney
cells (particularly the visceral epithelial
cells of the glomerulus and the tubular ep-
ithelial cells), and it is more common in
patients with high plasmaHIV-RNA viral
load (6).Moreover,HIV is associatedwith
other renal diseases: immune-mediated
glomerulonephritis, postinfectious glo-
merulonephritis, and thrombotic mi-
croangiopathies.Muller et al. (5) reported
that the two HIV-infected donors had
normal kidney biopsies, and no protein-
uria was observed. However, technical
limitations of renal allograft biopsy during
procurement may misdiagnose subclini-
cal renal disease, which could have a neg-
ative impact on allograft survival.

To accelerate acquisition of evi-
dence enabling resolution of these con-
siderations, we suggest evaluating this
approach in a prospective, controlled,
pilot clinical trial of RT in HIV-infected
recipients, containing two arms (HIV-
positive and -negative donors) with viro-
logic and histologic (protocolled renal
biopsy) assessment and biochemical
markers of renal injury and clinical
outcome. Thus, the effectiveness and
safety of this type of transplantation
can be established. We believe that this
strategy must initiate an intense scien-
tific debate because of different ethi-
cal, nephrologic, virologic, and clinical
considerations, and an international
consensus conference could be of in-
terest to analyze the controversies of
this interesting and emerging issue.
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Authors’ Reply: HIV and Organ Donation
Cofan et al. make some useful ob-

servations around the issues of HIV and
organ transplantation.HIV infection is no
longer a contraindication in the recipient,
for a number of organs. Notwithstanding

the complex pharmacologic interactions
between antiretroviral and immunosup-
pressive medications, entirely accept-
able outcomes have been reported after
liver, kidney, and heart transplantation.

The reported use of kidneys from
HIV-infected donors for recipients of the
samestatus follows theanalogousexample
of transplantinghepatitisC-positive recip-
ients with hepatitis C-positive livers. The
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���"� ��������� ��� �>����� 	�	��� ��� �����	��� ��� ��!������ ���

#��+���#����� ����� ���� ���� ���������� ����������� ��� ��� �+��(,,4� ������ ����

���������� 	�������� ��� ����	�� ��	�� ����	������� 1��� ��	�� ��	���� ����	��� ���

��	������������������������������&�������	��������������������������+��(,,)�

���� �����������&��������� �����	��������������?����3#$�% � G?����4:,-H�����

����	����������������	����������������	��������	����	�����&����"����	��	��

������� ���� ����	�������� ������������ ��� ��� ��	����� ������� #�� ��	�� �������

��	����� ��	�������� (,,� ���	���� ��� ��!������ G4� �������!�� ���� ��� ��� ��	�����

�����H��������	�	�����������5-�,,,������	��������0�����G56�-69�����%�"�5�659�

���%1H
��������������!�������������	�	�����������	��������!���������#��+�����
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����+��(,,)� G������������������5:�,,,������	��8�5)�,,,�����%�"�(�,,,����

%1H�<(,5=��;��������	�	����������������������	�����������,�-4Z�G,�44Z�����%�

"�5�-7Z����%1H����������	�������������	���������� ���������������������� ���

��������������!������"����������	�������������	������	������#����������������

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

��!���������������������5Z�<556
�554=��

#�� ��������	������ ��� �����"�� �� ����� 	���� ������������ ���%1� ���#��+�
�

����������	����������	��������	���������	������������	��������	��������G"�

��� ��� ���	���� ������	�����H� ������� ���� �����!�� ���� ��	������� ��� ������

��	������� #�� ��� ����� ���� ���� ��	��������� ��� ����������� ��� %1� ��� ������

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

��������� ��� %1�� 1��� �	��� ����
� ��� ��"��� ����������� �����	����� ��� %1�

�����	�����%�����������������"���������������������	�����������������������

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

���&����
������������������������������/�����	��� ��� 	����������������������

����������������������������%���

� %���@�� ��� ��	����� ��	��� �������� ��	��� ��� ����������� ��� #��+�
� ���

����	�����������������	��������������������������� �������A���	����

���������	��������������������������	��	�������������	���������!���������#��+��

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

��������	�����������������	��������	���0����������������	��#���$�% ��#����	��

����� ��� ���	��	�� ���� ���� ���	���� ��	�����	��� ��� ��� �����	�� #���$�% � ����

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

����������	�����������+��(,,:���	����������	����������#�* ������$
�"��������

��!��������	������	�
�"���/���	�������� �����������������#�* ���������	�������
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�����������������������#������1��	��������45����	�������	��������	�	������

�!�� ��� )(�,,,� �����	��� ���� ���������� ��� ��� ���� "� ��	����������� ����

����������� ���#�* �����,�4)Z��*���� ��� ��� �����	���� ��������	�� ��� ���

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

���� �������������������������"����������"����������� �������	�������	���0�����

������������������	����������������"��/�������	�������������������������������

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

&���������
��	���������	����������������	�������������>�� �����������������

����	������������������������0���
���������������!�����
������	������������	�����

��������������������#��������������������������������

;������� ��	��������� ����������� ���#��+�� "� ��� ��	����� ��� �������������

��������	���������0��� ���� ��������!������������"#����$���!�������� ����

��������������#���������������%�&������"������"������� ���'���$��

	��	������������������������G�����������������45'4-��+��H�"���������������

�������������������G9('99Z��������H��;�����������	����������!�������������

�����6'4��+���������� ������������������!�������!���	���0���� ����%���&��������

%1�"����������	�������&>�������	�������!��������������������#�����������	������

�%���������������������!���	���0���� ���� ��� �/�	������	����'������� ��&���������

��	@	��� ��������
� ���� ��� ��������� ��� �����	��� ���� ������� ��	@	��� ����

��&������	������	����"��� �����	���� ���������	������� �������������������� G"�

���	��	��	����@����������	��������������������������������	@	��H
����0!�����

����������	��������	���������������������������������	���������	�&�����������

������&�������/������	������;�����������!�� �������	������#�* ����#��+��

����������	��	��� 	�������32�
� ������� ���2 ����������	�����������	����/��"�

���������� ��� ���� ����� �����	��� ��� ��0�� ��&���� ;�� ��"��/�� ��� �����	���
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������������ ��� ��������������/������	�����G�����	���������������������&���

����/����	��������H���&������������	�&�������/����������.���&�������������

��� �����	��� ��� �����	������ ��� ���� ��������� ��	������� ������&���� ��

��������&���
� ���� ������	��� ��� �������	��� *%4B� ��� ������� ��� (,,�

�@�����C��6��������&���������������������
�"������������� ����	��	���������

�2 ��������������������� 	����������	������ ����������� ����������������4,'

-,Z� ��� �����	������/��� �����	��������	���������	���������$�% 
� ��� ���� ���

�!�� �������	�� ������������ ��� ��������	
�� ���	
�������� "� *�����������

����!&���
��������� ��������������� ��	��������	��� 	�������� ���� ���� ����������

���� ����������� ��� 	������	��� #�� ������ ��	������ ��� ����������� "� ��� ���

��	����� ��� ������������� �����	������ ��� ��	�� �����	���� G:-'7,ZH� ���

�����	���������	!���������&������	������ ���������������	������������������

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

��	!�������� �3 ������!������	���������������	����������&��������������&�������

�������������"���������������	������

� ;��� ��������!������ ��� ���� ��������� ���� �#������ ���� ��� ��%� ���

�"���� ��� ��� ��(�����  ������)� ������� ��������� �� ���� ��� ���� �����	���

���+����� ���� ���� ��&����� ������������ ����	��	���� $�� 	��	���� 	����@�� ���

�����	��� �������� G�������� ��� 44�:� �+��H
� ���� ���������� ��� ��������

G9)ZH
� ������������������� ����%� ����	���� ���%1� G�������������� 	��������

��!������ �������('6��+��H�"����������	�������	������������	���������������

���	���� ������&���� �� ��������&���� ��� ��� ���������� ��� ���� ����� � �3 �� ;��

������� ����������� ����	��	�� ������� ���� ���	����� ��� ����&�� ���� ��������� ���

���
���������������!�� �������	��������	�&�������/��������� G��������:,ZH�"�

���������������������������	�������������������������*�G((ZH��;����&�����
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���������������	��	����������������	������������
������	��������������-,Z����

�����	��� ��� ��0�� ��&��� ��� ��!������� #�� ��� ����� ���� ���� ������� ���#�* � ���

��	��� �����	��� 	����@�� ������� ���	��	��
� ������� ��� ��	�� ����� ��� 2 ���� ���

�	���&/���!�� �������	�� G44ZH� ��&����� ��� �	����32�� G()ZH�� .��� ��0��!��

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

�������	����&/��������#�*
�����������2 ����������������������������������0��

��&�����

� %���@������������� ������������������������������������ ���������	�������

�����0��� ��!������ ��� #��+�
� ���&�� ��� ��&��	�� ��� ������� ���� ���� 	����� ���

������������� ��� ��	��� �����	��
� ��� ���� �&������ �� ���� ��� ���� �����	��� ����

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

��������������������������������������"��������	�����&��������	���������/������

������������������������������������������	�������	��������������	�����1���

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

�#���������������%�����"������� �����������*)+,)
�������������&�����

��	��������������������������!�����������0�������#�������� �������� �3 �"����

���������� �������������	������ �������������������������!������ G�%�"�%1H�� �

��������������������������))������	�����������&���
���	����	�����	����������

�����	��/�	�������	��������������	���������+��"����	�����������	��� ���������
�

�����������������������	�����	��&����������������������	��	������	�����������

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

���##..�<5(9
�5(:
�56,=�"����������	��������������� <5(7=�G�����	��>�	����

����� ���� �����	��� ��� �%H
� ��� ���� ���� ��� �����	���� ��� ���� �����	��� ����

�������������������������!��������������������&������� ��&��	���������������

��	������������������&�������
������������	�����&>����	�������������	���������
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���������"�������0������������������	����	��������	�������"����� ����������

��� ��� ���� ��� ��!�������  ���!�� ���� &������� ��	������ �����0����� ��� ##..�

�����"����� �����	��� ��� ��� ���� ��	������ ��� � �3 � ��� ��� ���� ���� 	����� ���

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

����������D	������������������������������������	�����	��������������������

��������5,,Z���� ���������	�������������0����&���"�����2 �����;�����������

�������	���� ��� ����	��� ��	����� �����"� ���	��	�� ������� ��� ��0�� ��&��� "� ���

2 ���� ����� ������	������D	��� ��	�� ����	��	�� ������������������� ���	���

������� ��� ������������� �� ���� -� �+��� ��� ��&������	�
� ���	�� ��� ������ �����

����	�������������	������������/&��0��	����<5(:=�G���������"�������	���������

57:-� "� ��� 	��	�� 	����� ��� ������������� ��"� �����H� "� ��� ��	�����

���������&���� �����0���� ��� 3���� ?��	�+�� ��� ��� ���� ��� ��	����� 	����� ���

��������������������������������#��+��<565=���

#������	�����	����������������	������������������������������ ����-��+���

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

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

�����	�������������������	�������� ���!�
�����������������������-��+������

	����@�� ��������� �� ��� ����	���� ��� A�0������ 	� ��� ��� ���� ������ ��� (,�

����	��������������� �����������������������#��+����	���(,,5�"�(,,7
�����

���� ������������� ���� 7-Z� <59)=�� #�	�� ��	�� ��� ��"� ����	��	�
� �����"���

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

����	���������������&��������������������	��������������	��������������������

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

-��� ������� ��� ������� �!�� �������	��� ��� ��	��� �����	��� G	��	�� ���

����	�����	��������������	������	����������������������<5(:
�5(7=������	!��
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������������� ���� ��� ���
� ������� ��� �!�� �������	�� ������������ ���	��������

��&�������������	����������������������

�  �� 	����� ���������	��� ���� ����������������������"������	����������� ����

�����	��������������������������
�����������	��������#��������������������

������������%�&��������������������������"���"���������������������

	����@���������� �����������������#�� ������	�������������<5(:'56,
�564=����

��������	��	��������������������	����������������������	������������ G�2 �

��������"�������	����� �������	���*%4BH�"��������������� ��������	���������

��������������#������������"�����	��	���������������	��������!��������������

� ��� ���� ������������� �����������	�� ����	���� �� ��� �������� ������ "� �� ���

���������� ��� ��!������� #�� ����	��� ��	����� ������ �����	����� ����!�� ���

�����0&�� �������	�� �����	�� �� ��� ���������� ��� ��!�����
� 	�������� ��� ����

�����	������������������	���������	��������%1������	��������������	��������

�%�����	�� ��� ������ �����������	�������������������������	��	������� ��� ����

���� � �3 � ��� ���� �����	����� ���� ��� ���������� ��� ��!������ ��� ������� �� ���

������������� <7:=��.���������������/��������������	��������0&�
����������

�����	�
�������� ���������	������%1� 	��/������� 	��������������&������	������

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

��������������� ���������	�������%�� �����������������	�������!����	�&����

��� ���� ���� ��� ���/�� ����	���� ���� ��"��� ����������� ��� ���	���	��� ��� ����

�����	��� ���� ���������� ��� ��� ���� ��� %1� <75
� 7)=� ��� ����	��� ��	����� ���

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

������������	�������������	����������������������������1���	��	�
�����������

�	������� ��	�� ������� ��� ���	������� �� ��� ��"��� �>����� ��� ������������
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 PREVALENCIA DE LA INFECCIÓN POR EL VIH EN LAS UNIDADES DE DIÁLISIS EN ESPAÑA 
(AÑO 2006)  

 
 

 
 

 

Fecha de la evaluación (día/mes/año): _ _ _ / _ _ _ / _ _ _  
 

 

 

 
1.- Nombre del centro/ciudad  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

2.- Médico especialista: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

3.- Teléfono de contacto: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
4.- Correo electrónico: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

 

 
 

 

1.- Nº total de pacientes que están actualmente en programa de diálisis en su centro: _ _ _ _ _ _  

 1.1.- Nº en Hemodiálisis (HD) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
 1.2.- Nº en Diálisis peritoneal (DP) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

 1.3.- Nº en Diálisis domiciliaria  (DD)_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

 
2.- Nº total de pacientes en programa de diálisis actualmente con serología VIH positiva: _ _ _ _  

 2.1.- Nº en HD _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

 2.2.- Nº en DP _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
 2.3.- Nº en DD _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  _ _ _ _ _ _ _ 

 

3.- ¿Alguno de estos pacientes (VIH positivos) está en lista de espera para trasplante renal (TR)? 

  Sí  �       No  � 
  Indique número: _ _ _ _ _ _ _ 

 

4.- ¿En los años 2004/2005 se ha trasplantado algún paciente VIH positivo que previamente se 
dializaba en su centro? 

  Sí  ��       No  � 
En caso afirmativo indique:  

Número: _ _ _ _ _  Hospital: _ _ _ _ _ _ _ año: _ _ _ _ _ _ 
 

5.- Son aislados los pacientes infectados por el VIH en HD?          Sí  �       No  � 

 
6.- De los pacientes VIH positivos, ¿cuantos son además VHC positivos o HBsAg positivos o 

coinfectados por ambos virus hepatotropos (VHC + HBsAg)?  

 4.1.- Nº de VHC en HD _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
 4.2.- Nº de VHC en DP _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

 4.3.- Nº de VHC en DD _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

 4.4.- Nº de HBsAg en HD _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

 4.5.- Nº de HBsAg en DP _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
 4.6.- Nº de HBsAg en DD _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

 4.7.- Nº de coinfectados en HD _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

 4.8.- Nº de coinfectados en DP _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
 4.9.- Nº de coinfectados en DD _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

 

 

Hoja número 1. Formulario destinado a centros de diálisis españoles. A rellenar y evaluar 
por el médico responsable de los centros de diálisis.  

DATOS DEL CENTRO DE DIÁLISIS  

DATOS DE FILIACIÓN  
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1.- Iniciales del paciente (nombre/apellidos):   _ _ _ _ _ / _ _ _ _ _ / _ _ _ _ _  

2.- Fecha de nacimiento (dia/mes/año):  _ _ _ _ _ / _ _ _ _ _ _ / _ _ _ _ _  
3.- Género:     Hombre  �     Mujer  �� 
4.- Conducta de riesgo 

 4.1.- Parenteral: Consumo drogas iv  �     Transfusiones  ��     Transplante  � 

 4.2.- Sexual: Homosexual  ��    Heterosexual  �� 
 4.3.- Otros: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

5.- Fecha de la serología VIH positiva: _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

6.- Causa de insuficiencia renal terminal:  

�   Glomerulonefritis 
�   Pielonefritis / Nefritis intersticial 

�   Enfermedad poliquística 

�   Hereditaria / Congénita 
�   Vasculares 

�   Neuropatía diabética 

�   Sistémicas 

�   Otras 
�   Desconocida 

Diagnóstico con biopsia:    Si  �     No  �         

7.- Fecha inicio de la terapia renal sustitutiva: _ _ _ _ _ _ _ _ _ _ _  
8.- Fecha de entrada en lista de espera de TR:_ _ _ _ _ _ _ _ _ _ _ 

9.- Fecha del TR: _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ 

 
 

 

 

 
 

1.- ¿Ha tenido en algún momento eventos (infecciones o neoplasias) oportunistas definitorios de 

SIDA?  
             Si  �     No  �         

 

En caso afirmativo señales cuales:  

Hojas número 2-5: Para cada paciente VIH positivo se deben rellenar las hojas número 2-5 para 
poder conocer sus características clínicas y poder evaluar su potencial inclusión en un programa de 
trasplante renal.  

DATOS DEMOGRÁFICOS  

DATOS EN RELACIÓN CON EL VIH 
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Infecciones parasitarias  Fecha(mes/año) 
Neumonía por Pneumocystis jirovecii �  

Toxoplasmosis cerebral �  

Isosporiasis crónica (> 1 mes de duración) �  

Cryptosporidiasis crónica (> 1 mes) �  

Microsporidiasis �  

Infecciones virales 
Enfermedad por CMV (distinta de hígado, bazo o ganglios linfáticos) �  

Infección por Herpes Simple que curse con úlcera mucocutánea de > 

1 mes de duración o bien con bronquitis, neumonitis o esofagitis de 

cualquier duración. 
� 

 

Leucoencefalopatia multifocal progresiva (virus JC) �  

Infecciones fúngicas 
Candidiasis de bronquios, tráquea o pulmones �  

Candidiasis esofágica �  

Criptococosis extrapulmonar �  

Histoplasmosis diseminada o extrapulmonar  �  

Coccidioidomicosis diseminada �  

Criptococosis pulmonar �  

Infecciones bacterianas 
Micobacterium avium intracellulare o M.kansasii (diseminada o 

extrapulmonar) 
� 

 

Mycobacterium tuberculosis en cualquier localización �  

Infección por otras micobacterias (diseminada o extrapulmonar) �  

Sepsis recurrente por especies de Salmonella diferentes de S.typhi �  

Enfermedades neoplásicas 
Sarcoma de Kaposi �  

Linfoma cerebral primario �  

Linfoma de Burkitt o término equivalente �  

Linfoma immunoblástico �  

Carcinoma cervical invasivo �  

Otras 
Síndrome de consunción debido al VIH �  

Neumonía recurrente �  

Leishmaniasis visceral �  

Encefalopatía por el VIH �  

Infección por Herpes Zóster �  

Demencia VIH  �  
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2.- ¿Ha realizado previamente tratamiento antirretroviral (TARV) 

Si  ��     No  �          

En caso afirmativo indicar fármacos antirretrovirales a los que ha estado 
expuesto (exceptuando los de la pauta actual) en la tabla inferior. 

 

       ¿Realiza tratamiento antirretroviral (TARV) en la actualidad?     

Si  ��     No  �          
En caso afirmativo indicar fármacos antirretrovirales de la pauta actual en la 

tabla inferior 

 
 

 

Principio activo Nombre 
comercial 

Último 
tratamiento 

Tratamientos 
previos 

ITIN 
Abacavir (ABC) Ziagen® � � 

Didanosina (ddI) Videx® � � 

Lamivudina (3TC) Epivir® � � 

Emtricitabinea (FTC) Emtriva® � � 

Estavudina (d4T) Zerit® � � 

Zalcitabina (ddC) Hivid® � � 

Tenofovir (TDF) Viread® � � 

Zidovudina (AZT, ZDV) Retrovir® � � 

Lamivudina (3TC) + Zidovudina (AZT, ZDV) Combivir® � � 

Abacavir (ABC) + Lamuvudina (3TC) + 

Zidovudina (AZT) 

Trizivir® � � 

Emtricitabinea (FTC) + Tenofovir (TDF) Truvada® � � 

Abacavir (ABC) + lamivudina (3TC) Kivexa® � � 

ITINN 
Delaviridina (DLV) Rescriptor® � � 

Efavirenz (EFV) Sustiva® � � 

Nevirapina (NVP) Viramune® � � 

IP 
Amprenavir (AMP) Agenerase® � � 

Indinavir (IDV) Crixivan® � � 

Lopinavir/Ritonavir (ABT-378/r) Kaletra® � � 

Nelfinavir (NFV) Viracept® � � 

Ritonavir (RTV) Norvir® � � 

Saquinavir (SQV) gel duro Invirase® � � 

Saquinavir (SQV) gel blando Fortovase® � � 

Atazanavir (ATV) Reyataz® � � 

IF 
Enfuvirtide (T-20) Fuzeon® � � 

 

3.- Situación inmunológica actual  
Recuento absoluto CD4: _ _ _ _ _ _ _ _  cels/μL  

Porcentaje CD4/Nº de linfocitos totales: _ _ _ _  / _ _ _ _  

4.- ��������	
���������
������
������
�������
�
�
�
�
�
�
��������

��10/mL 
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1.- Serología para VHC:                      

Positiva  �      Negativa  � 
2.- En caso de serología positiva: 

            2.1.- Fecha de la primera serología VHC positiva:   ___/___/___  

            2.2.- RNA-VHC en plasma en el momento actual 

   ������

�





�������

�

      
2.3.- Genotipo del virus: tipo 1  �  tipo 2  �   tipo 3  �     tipo 4  ��No tipable  � 

            2.4.- Situación clínica:  

                    Asintomático  �     Cirrosis hepática  �  (Estadio Child: _ _ _ _ _) 

 2.4.- Tratamiento con PEG-IFN + Ribavirina:     Si  �    No  � 
 2.5.- Respuesta virológica sostenida (CV negativa a los 6 meses):      

Si  �    No  � 
 

 
 

 

 
 

1.- Serología para VHB (HbsAg):                      

Negativa  ��������Positiva  �   

2.- En caso de serología positiva: 
             2.1.- Fecha del primer HBsAg positivo:   ___/___/___   

             2.2.- DNA-VHB en el momento actual  

  ������

�





�������

�






 
             2.3.- Situación clínica:  

                       Asintomático  �     Cirrosis hepática  �  (Estadio Child: _ _ _ _ _ ) 

  2.4.- Tratamiento antiviral:     Si  �    No  � 
  2.5.- Fármaco/s administrado/s:  

 

 

  
 

 

 

1.- ¿Consumidor de drogas en el momento actual?                                    Si  �     No  � 
2.- ¿Abstinencia a cocaína y heroína un mínimo de 2 años seguidos?       Si  �     No  � 

3.- ¿Pauta actual de deshabituación con metadona?                                   Si  �     No  � 

4.- ¿Consumo activo (aunque sea puntual) de otras sustancias?                 Si  �     No  � 
 Benzodiacepinas  �    Alcohol  �    Cannabis  �    Otras: _ _ _ _  

5.- ¿Situación psicológica/psiquiátrica favorable?                                      Si  �     No  � 
 
 
 

 

 

 
1.- Diabetes mellitus: 

             Si  �     No  � 

2.- Complicaciones cardiovasculares: 
             Si  �     No  � 
3.- En caso afirmativo especifique cual/es:   

DATOS EN RELACIÓN CON EL VHC 

HÁBITOS Y APTITUDES 

DATOS EN RELACIÓN CON EL VHB  

MORBILIDAD CARDIOVASCULAR 
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 3.1.- Infarto de miocardio:  � 

 3.2.- Infarto cerebral:   � 

 3.3.- Vasculopatía periférica:      � 
 3.4.- Otras:     � 

 

 
 
 

La Sociedad Española de Nefrología y GESIDA (Grupo de Estudio del SIDA de la SEIMC) han 
puesto en marcha un estudio de cohortes con controles con el objetivo de evaluar la supervivencia de 
los pacientes con infección por el VIH que están en terapia renal sustitutiva en comparación con la 
población sin infección por el VIH. ¿Estaría interesado en participar en dicho estudio? 
               

 Si  �     No  � 
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End-Stage Renal Disease in HIV-infected patients 2007

Investigator name:

Phone:

Fax:

E-mail:

Hospital:

City:

Country:

Date of evaluation:        -        -          

In your hospital

How many HIV-infected patients are attended in your unit?

How many ESRD patients (HIV and non-HIV patients) are under renal replacement therapy?

In your HIV-Infectious Diseases Unit

Have any patient has been diagnosed with ESRD

Yes No

Indicate how many?

For every HIV-infected patient with ESRD, 
please fill in the Annex 1 questionnaire (ESRD and HIV)

In your HIV-Infectious Diseases Unit

Has any HIV-infected patient with ESRD received a renal transplant in the HAART era (1996-2006)?

Yes No

Indicate how many?

For every HIV-infected renal transplant recipient, 
please fill in the Annex 2 questionnaire (renal transplant and HIV)

End-stage renal disease (ESRD) is defined as irreversible kidney damage 
treated with either hemodialysis or peritoneal dialysis.



For every HIV-infected patient with End-Stage Renal 
Disease receiving renal replacement therapy
- please fill in this form

Annex 1

Patient’s name (initials):

Name of the centre where the patient is 
treated with hemodialysis/peritoneal dialysis:

Date of birth: Gender: 1: Male / 2: Female       -        -          

Related to the chronic renal disease

Etiology of CKD:

Glomerulonephritis Arterial hypertension

HIV-associated nephropathy Diabetic nephropathy

Interstitial nephritis Systemic disease

Polycystic kidney disease Others

Hereditary / Congenital Unknown

Vascular

Diagnostic proven by biopsy:

Yes No

Related to End-Stage Renal Disease

Has the patient received hemodialysis:

Yes No

If yes, please indicate:        -        -                 -        -          to date:from date:

If treated with hemodialysis:

Arteriovenous fistula Catheter

Has the patient received peritoneal dialysis:

Yes No

If yes, please indicate:        -        -                 -        -          to date:from date:

Is the patient included in the renal transplant waiting list?

Yes No

If yes, please indicate:        -        -                 -        -          to date:from date:

Related to anaemia: 
haemoglobin level on last assessment: unitvalue

Does the patient receive erythropoietin?

Yes No



Related to the HIV infection  

Date of HIV-infection diagnosis:        -        -          

Mode of HIV infection: Ethnicity:

Homosexual Injection drug user White

Heterosexual Haemophiliac Asian

Bisexual Transfusion recipient Black

Other, Indicate:Unknown Unknown

Has the patient been diagnosed with any AIDS events?

NoYes

Code:Code: Date: Date:
Please list all events and 
date of diagnosis:        -        -                 -        -          

       -        -                 -        -          (see the list in the Appendix 1)

Has the patient ever received combination antiretroviral treatment (cART, at least 3 active drugs)?

Yes No

If yes, please indicate date of initiation of the first cART regimen:        -        -          

Is the patient being treated at present?

Yes No

Drug code: Drug code:Daily dosage: Daily dosage:

Indicate the regimen:

(see the list in the Appendix 2)

CD4+ T-cell count: percentagecell countDate:

Nadir: /       -        -          

At time of starting cART:        -        -          /

At time of starting renal replacement therapy:        -        -          /

Current: /       -        -          

HIV-RNA measurements: lower limit of detectioncopies/mLDate:

       -        -          Nadir:

       -        -          At time of starting cART:

       -        -          At time of starting renal replacement therapy:

       -        -          Current:



Related to the other coinfections

Is the patient coinfected with the hepatitis C virus (HCV)?

Yes No

Date: positive negative unknown

HCV antibody test:        -        -          

If HCV-RNA is available, 
please indicate date and result for Date: Value: Unit:

Latest measurement:        -        -          

Genotype: Not available(numbers 1 - 11 and letters: a - e)

Clinical situation:

Asymptomatic

Cirrhosis Child: A B C please see appendix 3

Treated for HCV

Yes No

If yes, please indicate date of initiating antiviral therapy:        -        -          

Is the patient coinfected with the hepatitis B virus (HBV)?

Yes No

Date: positive negative unknownIf yes, please provide

HBs antibody test:        -        -          

       -        -          HBs antigen test - latest:

If HBV-DNA is available, 
please indicate date and result for Date: Value: Unit:

       -        -          Latest measurement:

Clinical situation:

Asymptomatic

Cirrhosis Child: A B C

Treated for HBV

Yes No

If yes, please indicate date of initiating antiviral therapy

       -        -          



For every HIV-infected renal transplant recipient 
- please fill in this form

Annex 2

Patient’s name (initials):

Name of the centre where the patient 
received the renal transplant:  

Date of birth: Gender: 1: Male / 2: Female       -        -          

Related to the chronic and end-stage kidney disease

Etiology of CKD:

Glomerulonephritis Arterial hypertension

HIV-associated nephropathy Diabetic nephropathy

Interstitial nephritis Systemic disease

Polycystic kidney disease Others

Hereditary / Congenital Unknown

Vascular

Diagnostic proven by biopsy:

Yes No

Year of initial renal replacement therapy:

Type of renal replacement therapy:

Has the patient received hemodialysis:

Yes No

If yes, please indicate:        -        -                 -        -          to date:from date:

If treated with hemodialysis:

Arteriovenous fistula Catheter

Has the patient received peritoneal dialysis:

Yes No

If yes, please indicate:        -        -                 -        -          to date:from date:

Year of inclusion in the renal transplant waiting list:



Related to the renal transplant

Date of renal transplant:        -        -          

Kind of donor: Cadaveric donor Living donor

Initial immunosupression regimen: / / /

Present immunosupression regimen: / / /

ATG: Polyclonal antilymphocitic antiboidies BSX: Basiliximab CsA: Cyclosporine
DAC: Daclizymab EVR: Everolimus FK: Tacrolimus MMF: Mofetil-mycophenolate
MPS: Mycophenolic acid SRL: Sirolimus ST: Steroids Other: specify

Episodes of acute rejection:

Yes Number of rejections:

No

Date:        -        -          Steroids Antilymphocytic AbTherapy:1st:

Classification Banff 97 Banff 2005

Type:

Date:        -        -          Therapy: Steroids Antilymphocytic Ab2nd:

Classification Banff 97 Banff 2005

Type:

Date:        -        -          Therapy: Steroids Antilymphocytic Ab3rd:

Classification Banff 97 Banff 2005

Type:

Type of rejection: 
BC: Borderline changes AAMR: Acute antibody-mediated rejection
AR: Acute rejection IA / IB / IIA / IIB / III

In case of doubt see the Appendix 4.

Is the graft still functioning?:

Yes No

If no, please indicate the eventual date of 
starting renal replacement therapy:        -        -          

Latest clearance assesment:

Method: Chrom EDTA Cockcroft-Gault* MDRD*

       -        -          Date: Value: Unit:

*Calculators for both GFR and MDRD available at: http://www.cphiv.dk/GFR.aspx

or please state latest assessment of:

Serum creatinine:

Unit:Value:       -        -          Date:

Body weight: kg Height: cm

Patient survival:

Alive Dead

Date of last follow up or death:        -        -          



Related to the HIV infection  

Date of HIV-infection diagnosis:        -        -          

Mode of HIV infection: Ethnicity:

Homosexual Injection drug user White

Heterosexual Haemophiliac Asian

Bisexual Transfusion recipient Black

Other, Indicate:Unknown Unknown

Has the patient been diagnosed with any AIDS events?

NoYes

Code:Code: Date: Date:
Please list all events and 
date of diagnosis:        -        -                 -        -          

       -        -                 -        -          (see the list in the Appendix 1)

Has the patient ever received combination antiretroviral treatment (cART, at least 3 active drugs)?

Yes No

If yes, please indicate date of initiation of the first cART regimen:        -        -          

Is the patient being treated at present?

Yes No

Drug code: Drug code:Dosage: Dosage:
Indicate the regimen:

(see the list in the Appendix 2)

CD4+ T-cell count: percentagecell countDate:

Nadir: /       -        -          

At time of starting cART:        -        -          /

At time of starting renal replacement therapy:        -        -          /

Current: /       -        -          

HIV-RNA measurements: lower limit of detectioncopies/mLDate:

       -        -          Nadir:

       -        -          At time of starting cART:

       -        -          At time of starting renal replacement therapy:

       -        -          Current:



Related to the other coinfections

Is the patient coinfected with the hepatitis C virus (HCV)?

Yes No

Date: positive negative unknown

HCV antibody test:        -        -          

If HCV-RNA is available, 
please indicate date and result for Date: Value: Unit:

Latest measurement:        -        -          

Genotype: Not available(numbers 1 - 11 and letters: a - e)

Clinical situation:

Asymptomatic

Cirrhosis Child: A B C  please see appendix XX

Treated for HCV

Yes No

If yes, please indicate date of initiating antiviral therapy:        -        -          

Is the patient coinfected with the hepatitis B virus (HBV)?

Yes No

Date: positive negative unknownIf yes, please provide

HBs antibody test - latest:        -        -          

       -        -          HBs antigen test - latest:

If HBV-DNA is available, 
please indicate date and result for Date: Value: Unit:

       -        -          Latest measurement:

Clinical situation:

Asymptomatic

Cirrhosis Child: A B C

Treated for HBV

Yes No

If yes, please indicate date of initiating antiviral therapy

       -        -          


