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REMERCIEMENTS  

A mon jury 

�$�X���3�U�R�I�H�V�V�H�X�U���3�K�L�O�L�S�S�H���%�U�X�Q�H�W�����P�H�U�F�L���G�¶�D�Y�R�L�U���D�F�F�H�S�W�p���G�H���S�U�p�V�L�G�H�U���P�R�Q���M�X�U�\���G�H���W�K�q�V�H�����0�H�U�F�L���D�X�V�V�L���S�R�X�U��
votre encadrement et vos conseils sur les directions à prendre lors de mon internat. Merci encore de 
�P�¶�D�Y�R�L�U�� �D�F�F�R�U�G�p�� �Y�R�W�U�H�� �F�R�Q�I�L�D�Q�F�H�� �S�R�X�U�� �O�H�V�� �D�Q�Q�p�H�V�� �j�� �Y�H�Q�L�U���� �9�R�W�U�H�� �V�H�Q�V�� �G�H�� �O�¶�p�F�R�X�W�H���� �G�X�� �F�R�O�O�H�F�W�L�I�� �H�W�� �G�H��
�O�¶�p�W�K�L�T�X�H���V�R�Q�W���G�H�V���T�X�D�O�L�W�p�V���L�Q�H�V�W�L�P�D�E�O�H�V���S�R�X�U���Y�R�W�U�H���V�H�U�Y�L�F�H�� 

�$�X�� �3�U�R�I�H�V�V�H�X�U�� �9�D�O�p�U�L�H�� �0�R�D�O���� �P�H�U�F�L�� �G�¶�D�Y�R�L�U�� �D�F�F�H�S�W�p�� �G�H�� �I�D�L�U�H�� �S�D�U�W�L�H�� �G�H�� �P�R�Q�� �M�X�U�\�� �G�H�� �W�K�q�V�H���� �0�H�U�F�L de 
�P�¶�D�Y�R�L�U�� �J�X�L�G�p�� �H�W�� �V�R�X�W�H�Q�X�� �S�H�Q�G�D�Q�W�� �F�H�V�� �F�L�Q�T�� �D�Q�Q�p�H�V���� �,�O�� �Y�R�X�V�� �D�� �I�D�O�O�X�� �G�R�Q�Q�H�U�� �X�Q�� �F�D�G�U�H�� �j�� �X�Q�� �L�Q�W�H�U�Q�H��
�H�Q�W�K�R�X�V�L�D�V�W�H�� �P�D�L�V�� �T�X�L�� �Q�¶�D�� �S�D�V�� �O�D�� �U�L�J�X�H�X�U�� �G�D�Q�V�� �O�H�� �V�D�Q�J���� �0�H�U�F�L�� �D�X�V�V�L�� �G�H�� �P�¶�D�Y�R�L�U�� �W�R�X�M�R�X�U�V�� �p�F�R�X�W�p�� �H�W��
�G�¶�D�Y�R�L�U���W�R�X�M�R�X�U�V���G�p�I�H�Q�G�X���P�H�V���S�U�R�M�H�W�V�����D�Y�H�F���F�H�W���H�Q�J�D�J�H�P�H�Q�W���T�Xi vous caractérise.  

�$�X���3�U�R�I�H�V�V�H�X�U���6�W�p�S�K�D�Q�H���%�X�U�W�H�\�����P�H�U�F�L���G�¶�D�Y�R�L�U���D�F�F�H�S�W�p���G�H���I�D�L�U�H���S�D�U�W�L�H���G�H���P�R�Q���M�X�U�\���G�H���W�K�q�V�H�����0�H�U�F�L���S�R�X�U��
�W�H�V�� �Q�R�P�E�U�H�X�[�� �H�Q�V�H�L�J�Q�H�P�H�Q�W�V�� �H�W�� �F�R�Q�V�H�L�O�V�� �S�H�Q�G�D�Q�W�� �F�H�V�� �D�Q�Q�p�H�V�� �G�¶�L�Q�W�H�U�Q�D�W���� �7�X�� �H�V�� �X�Q�� �P�p�G�H�F�L�Q�� �D�W�\�S�L�T�X�H����
�S�O�H�L�Q���G�¶�K�X�P�D�Q�L�W�p���H�W���G�¶�K�X�P�R�X�U�����&�¶�H�V�W���S�D�U�W�L�F�X�O�L�q�U�H�P�H�Q�W���W�R�Q���F�R�Q�W�D�F�W���T�X�L���P�¶�D���G�R�Q�Q�p���H�Q�Y�L�H���G�H���O�L�U�H���H�W���M�H���P�H��
demande combien de vies tu as bien pu lire pour savoir tout ce que tu sais.  

Au Professeur Noémie Jourde-�&�K�L�F�K�H�����P�H�U�F�L���G�¶�D�Y�R�L�U���D�F�F�H�S�W�p���G�H���I�D�L�U�H���S�D�U�W�L�H���G�H���F�H���M�X�U�\�����0�H�U�F�L���S�R�X�U���W�R�X�W��
ce �T�X�H���W�X���Q�R�X�V���D�S�S�R�U�W�H�V���G�H���F�R�Q�Q�D�L�V�V�D�Q�F�H�V�����G�¶�p�Q�H�U�J�L�H���H�W���G�H���S�D�V�V�L�R�Q���S�R�X�U���W�R�Q���W�U�D�Y�D�L�O�����7�X���H�V���X�Q���H�[�H�P�S�O�H��
pour tes internes, que tu connais très bien et dont tu anticipes les oublis avec brio (enfin ceux des 
�D�X�W�U�H�V���F�D�U���M�H���Q�¶�R�X�E�O�L�H���M�D�P�D�L�V���U�L�H�Q�������0�H�U�F�L���S�R�X�U���W�R�Q���V�R�X�Wien et ton enthousiasme. 

�$�X�� �3�U�R�I�H�V�V�H�X�U�� �3�D�V�F�D�O�� �$�X�T�X�L�H�U���� �P�H�U�F�L�� �G�¶�D�Y�R�L�U�� �D�F�F�H�S�W�p�� �G�H�� �I�D�L�U�H�� �S�D�U�W�L�H�� �G�H�� �P�R�Q�� �M�X�U�\�� �G�H�� �W�K�q�V�H���� �9�R�W�U�H��
implication dans ce travail et votre expertise est primordiale dans nos projets communs.  
Merci également au Docteur Laurent Boyer pour sa présence lors de la soutenance.  

�$�X�� �'�R�F�W�H�X�U�� �5�R�E�H�U�W���� �7�K�R�P�D�V���� �P�H�U�F�L�� �G�¶�D�Y�R�L�U�� �G�L�U�L�J�p�� �F�H�� �W�U�D�Y�D�L�O���� �$�Y�H�F�� �W�R�L���� �E�R�L�U�H�� �X�Q�� �F�D�I�p�� �H�W�� �S�D�S�R�W�H�U��
�L�Q�Q�R�F�H�P�P�H�Q�W�� �S�H�X�W�� �G�R�Q�F�� �G�p�U�D�S�H�U�� �H�Q�� �W�K�q�V�H���� �0�H�U�F�L�� �G�¶�D�Y�R�L�U�� �p�W�p�� �O�j�� �S�R�X�U�� �P�H�V�� �T�X�H�V�W�L�R�Q�V�� �H�W�� �P�H�V�� �G�R�X�W�H�V��
depuis le début. Tu ne man�T�X�H�V�� �S�D�V�� �G�¶�D�X�G�D�F�H���H�W���W�X���Q�¶�D�V�� �S�H�X�U���G�H���U�L�H�Q���� �2�Q���Q�H���V�R�X�S�o�R�Q�Q�H���S�D�V���W�R�Q���S�H�W�L�W��
�F�{�W�p���J�H�H�N�����W�H�V���������O�R�J�L�F�L�H�O�V���S�R�X�U���V�H���V�L�P�S�O�L�I�L�H�U���O�D���Y�L�H���H�W���M�¶�D�L���E�H�D�X�F�R�X�S���D�S�S�U�L�V���j���W�R�Q���F�R�Q�W�D�F�W�����d�D���S�U�R�P�H�W ! 

�(�Q�I�L�Q�����M�H���U�H�P�H�U�F�L�H���O�H���3�U�R�I�H�V�V�H�X�U���<�Y�R�Q���%�H�U�O�D�Q�G�����G�H���P�¶�D�Y�R�L�U���D�F�F�X�H�L�O�O�L���D�X���V�H�L�Q��de cette grande famille de 
la néphrologie marseillaise. Merci pour vos conseils avisés et votre disponibilité. Soyez assuré de mon 
profond respect et de ma reconnaissance. 



A ma famille 

A mon père, pour son écoute, ses conseils, son soutien en toutes circonstances et son souci du bien-
être de ses enfants.  
A ma belle-mère, pour nous avoir adoptés du jour au lendemain sans hésiter une seconde. 
�9�R�X�V���r�W�H�V���O�H���K�D�Y�U�H�����O�¶�X�O�W�L�P�H���I�L�O�H�W���G�H���V�D�X�Y�H�W�D�J�H 

A Aurélien, mon frère, pour nos bons moments, nos discussions, les partages de copains, pour les 
�Y�R�\�D�J�H�V�����H�W���S�R�X�U���W�R�X�W���F�H���T�X�¶�L�O���Q�R�X�V���U�H�V�W�H���j���S�H�Q�V�H�U�����S�D�U�W�D�J�H�U�����F�R�Q�V�W�U�X�L�U�H�� 

�$�� �-�X�O�L�H���� �P�D�� �V�°�X�U���� �P�R�Q�� �D�F�R�O�\�W�H���� �S�R�X�U�� �Q�R�V�� �U�L�U�H�V���� �Q�R�V�� �G�p�E�U�L�H�I�L�Q�J�� �G�H�� �F�U�L�V�H���� �Q�R�V�� �F�K�R�L�[�� �G�D�Q�V�� �O�H�V�� �F�D�G�H�D�X�[����
notre capacité à casser des villes entières, et nos discussions sur le monde (que nous allons 
évidemment dominer) 

�$���P�D���P�q�U�H�����G�R�Q�W���M�H���Q�¶�D�L���M�D�P�D�L�V���G�R�X�W�p���G�H���O�¶�D�P�R�X�U�� 

�$���6�D�U�D�K�����T�X�H���M�H���G�R�L�V���r�W�U�H���O�H���V�H�X�O���j�� �D�S�S�H�O�H�U���H�Q�F�R�U�H���O�D�O�D�����S�R�X�U���V�R�Q���R�X�Y�H�U�W�X�U�H���G�¶�H�V�S�U�L�W���H�W���V�D���W�R�O�p�U�D�Q�F�H�����$��
Samuel. Il faut que je vienne vous voir. 

�$�� �1�D�W�K�D�Q���� �O�¶�L�Q�I�L�O�W�U�p���� �T�X�L�� �D�Y�H�F�� �V�R�Q�� �G�D�U�N�� �N-way, ses roulées et ses expressions improbables ne passera 
pas inaperçu dans les institutions (pose la bombe couz) 

A Hugo et Léo, pour les foots, les jeux, les rires, les bières et les cigarettes qui font rigoler 

A Emmanuel, mon oncle, pour ton hospitalité, ton honnêteté, et tes histoires. Je connais ton numéro 
�S�D�U�� �F�°�X�U�� �S�R�X�U�� �T�X�H�� �O�D�� �P�D�U�p�F�K�D�X�V�V�p�H�� �V�D�F�K�H�� �T�X�L�� �Y�L�H�Q�W�� �P�H�� �F�K�H�U�F�K�H�U�� �H�Q�� �F�D�V�� �G�H�� �E�H�V�R�L�Q���� �$�� �&�K�U�L�V�W�H�O�O�H�� �W�D��
compagne. Et à mon ex, Giorgio. 

�$�� �0�L�Q�R�� �H�W�� �6�\�O�Y�L�H���� �F�K�H�]�� �T�X�L�� �M�¶�D�L�� �K�k�W�H�� �G�H�� �U�H�W�R�X�U�Q�H�U�� �S�R�X�U�� �U�H�W�U�R�X�Y�H�U�� �O�¶�D�P�E�L�D�Q�F�H�� �V�P�D�O�D�� �D�Y�H�F�� �W�R�X�V�� �O�H�V��
�P�D�U�P�R�W�V���H�W���O�H�X�U�V���F�R�S�D�L�Q�V���U�H�V�S�H�F�W�L�I�V�����F�D�O�p�V���F�K�H�]���0�����O�H���P�D�L�U�H�����/�H���E�D�O���P�D�V�T�X�p���Q�¶�H�V�W���M�D�P�D�L�V���O�R�L�Q�� 

A Isabelle, ma marraine, et à Pierre. Le départ à Marseille �P�¶�D���Y�U�D�L�P�H�Q�W���H�P�P�H�Q�p���O�R�L�Q����

A Simon et Philippe, la piraterie. A Valérie, ma tante. 

Enfin, à Véronique, et à Bernard. 



A mes amis 

�/�¶�R�U�G�U�H���Q�¶�H�V�W���D�X�F�X�Q�H�P�H�Q�W���L�Q�G�L�F�D�W�L�I���G�H���T�X�D�Q�W�L�W�p���G�¶�D�P�R�X�U�����'�H���W�R�X�W�H���I�D�o�R�Q���Y�R�X�V���V�D�Y�H�]���T�X�H���F�H�W�W�H��
�J�U�D�Q�G�H�X�U�� �I�O�X�F�W�X�H�� �D�X�� �F�R�X�U�V�� �G�X�� �W�H�P�S�V���� �H�Q�� �I�R�Q�F�W�L�R�Q�� �G�H�V�� �F�L�U�F�R�Q�V�W�D�Q�F�H�V���� �Q�H�� �V�H�� �F�R�P�S�D�U�H�� �S�D�V���� �H�W�� �T�X�¶�L�O�� �H�V�W��
illusoire de penser en rendre compte à un instant t quand on parle de si longues années.  

A mon Grégoire, cette vieille canaille qui me suivra en enfer sans rechigner. 

�$�� �-�X�O�L�H�Q���� �X�Q�� �Q�D�Y�L�U�H�� �G�¶�D�O�W�U�X�L�V�P�H�� �T�X�L�� �Y�R�J�X�H�� �W�U�D�Q�T�X�L�O�O�H���� �S�R�X�V�V�p�� �S�D�U�� �V�D�� �E�R�Q�Q�H�� �K�X�P�H�X�U���� �0�H�U�F�L�� �S�R�X�U�� �W�R�Q��
soutien indéfectible. Le weekend prochain je prends goths je fais huskarl toi conquistador/paladins on casse tout 

�$���&�O�D�U�D�����W�R�X�M�R�X�U�V���S�U�r�W�H���j���P�¶�D�F�F�R�P�S�D�J�Q�H�U���G�D�Q�V���G�H�V���W�K�p�R�U�L�H�V���V�X�U���O�H���P�R�Q�G�H�����V�X�U���O�H�V���J�H�Q�V�����V�X�U���O�D���Y�L�H�����7�R�X�V��
ces sujets qui te "rendent hystérique". Merci pour la qualité de tes conseils, ta folie, ton humour, et nos 
projets 

�$���1�H�O�O�\�����O�D���Z�L�W�F�K�����3�R�S�S�H�O�\�����T�X�L���I�L�Q�L�U�D���S�D�U���D�Y�R�L�U���P�D���S�H�D�X���H�W���P�¶�H�P�S�D�L�O�O�H�U���G�D�Q�V���V�D���Y�R�O�L�q�U�H�����0�H�U�F�L���S�R�X�U���W�D��
générosité, ta créativité et notre gestion irréprochable de notre lieu de vie (eeee) 

�$���+�X�J�R�����M�H�X�Q�H���F�K�p�U�X�E�L�Q���j���O�¶�H�[�W�p�U�L�H�X�U�����V�K�H�L�W�D�Q �j���O�¶�L�Q�W�p�U�L�H�X�U�����O�D���S�H�U�V�R�Q�Q�H���D�Y�H�F���T�X�L���M�¶�D�L���E�X���G�H�V���W�L�V�D�Q�H�V���H�W���o�D��
pas grand monde peut en dire autant. A Mahmoud, le Marcheur, mon premier pote ici-bas, toujours là, 
prêt pour une petite night en dérapage contrôlé, pour soutenir un khey en galère. A Suzanne, le 
�&�2�9�,�'���D���U�H�S�R�X�V�V�p���Q�R�W�U�H���P�D�U�L�D�J�H���P�D�L�V���o�D���Q�¶�H�V�W���T�X�H���S�D�U�W�L�H���U�H�P�L�V�H�����$���P�R�Q���I�U�D�W�p���/�X�L�V�����W�R�X�M�R�X�U�V���P�R�W�L�Y�p����
�W�R�X�M�R�X�U�V���S�R�V�L�W�L�I�����M�H���S�D�U�O�H���G�H���O�¶�p�W�D�W���G�¶�H�V�S�U�L�W�������W�H�O�O�H�P�H�Q�W���J�p�Q�p�U�H�X�[���H�W���H�Q�W�K�R�X�V�L�D�V�W�H�� 

A Benoît, vieux pirate, tu vas sacrément me manquer là-haut. Merci pour ton sens de la fête, ton côté 
�V�X�E�Y�H�U�V�L�I�� �H�W�� �W�R�Q�� �J�R�€�W�� �G�X�� �E�R�Q�� �U�K�X�P���� �$�� �0�D�Q�R�Q���� �V�R�Q�� �K�X�P�D�Q�L�W�p���� �V�R�Q�� �F�°�X�U�� �V�X�U�� �O�D�� �P�D�L�Q�� �H�W�� �V�R�Q�� �V�H�Q�V�� �G�H��
�O�¶�R�U�J�D�Q�L�V�D�W�L�R�Q�����H�W���O�D���P�L�W�U�D�L�O�O�H�W�W�H���j���T�X�H�V�W�L�R�Q�V�������$���&�O�D�L�U�H���S�R�X�U���W�R�Q���D�P�L�W�L�p���D�W�W�H�Q�W�L�Y�H���H�W���j���*�L�R�Y�D�Q�Q�L���S�R�X�U���V�H�V��
�V�X�M�H�W�V���G�¶�L�Q�W�p�U�r�W�V���P�X�O�W�Lples et son ouverture. 

�0�H�U�F�L���j���-�R�V�p�S�K�L�Q�H���S�R�X�U���O�H���Y�R�\�D�J�H�����S�R�X�U���P�¶�H�Q���D�Y�R�L�U���W�U�D�Q�V�P�L�V���O�H���J�R�€�W���H�W���S�R�X�U���P�H���O�¶�D�Y�R�L�U���I�D�L�W���I�D�L�U�H�� 

A la team-�R�Q�H���H�W���D�X�[���D�P�L�V���G�H���O�¶�L�Q�W�H�U�Q�D�W�����P�H�U�F�L���j���'�L�D�Q�H�����0�D�H�O�O�H���H�W���'�\�V�P�D�V�����j���/�p�D�����0�H�U�F�L���j���0�D�W�K�L�O�G�H���H�W��
Camille, à Alice, à Estelle, merci à Paul. 

A mes potes de fac, à mon vieil Alex, toutes nos colles-discussions-débats-bières, le temps passé à dire 
�G�H�V�� �F�R�Q�Q�H�U�L�H�V�� ���V�X�U�W�R�X�W�� �W�R�L������ �O�H�� �W�H�P�S�V�� �G�X�� �9�L�H�W�Q�D�P�� �T�X�D�Q�G�� �W�X�� �P�¶�D�V�� �U�H�P�R�Q�W�p�� �G�X�� �0�p�N�R�Q�J�� �D�Y�H�F�� �X�Q�H�� �E�D�O�O�H��
dans la cuisse. Merci à ma petite Marion, on s�¶�H�V�W���V�X�L�Y�L���S�H�Q�G�D�Q�W���W�H�O�O�H�P�H�Q�W���G�H���W�H�P�S�V�����H�W���P�H�U�F�L���j���/�R�X�L�V�H����
�Y�R�X�V�� �D�Y�H�]�� �U�H�Q�G�X�� �F�H�V�� �D�Q�Q�p�H�V�� �W�H�O�O�H�P�H�Q�W�� �S�O�X�V�� �G�R�X�F�H�V�� �H�W�� �G�U�{�O�H�V�� �H�W�� �O�D�� �G�L�V�W�D�Q�F�H�� �Q�¶�D�W�W�p�Q�X�H�U�D�� �M�D�P�D�L�V�� �Q�R�W�U�H��
proximité et complicité. 

Merci à Zoé, ta gentillesse, ton intelligence et ton humour. Je pense fort à toi. 

�0�H�U�F�L���p�Y�L�G�H�P�P�H�Q�W���j���W�R�X�V���F�H�X�[���T�X�H���M�¶�R�X�E�O�L�H�����M�H���P�H���P�R�T�X�D�L�V���G�H���F�H�W�W�H���S�K�U�D�V�H���P�D�L�V���H�Q���O�¶�p�F�U�L�Y�D�Q�W���R�Q���Q�¶�D��
�S�D�V���O�H���F�K�R�L�[���T�X�H���G�¶�H�Q���R�X�E�O�L�H�U�����0�H�U�F�L���j���W�R�X�V���O�H�V���J�H�Q�V���U�H�Q�F�R�Q�W�U�p�V���G�D�Q�V���O�D���O�X�W�W�H���S�R�X�U���F�H���T�X�¶�L�O�V���L�Q�V�S�L�U�H�Q�W���H�W��
merci à toutes ces rencontres éphémères dont les noms se sont perdus. 



A mes collègues 

Aux co-�D�X�W�H�X�U�V�� �G�H�� �F�H�� �W�U�D�Y�D�L�O���� �H�W���H�Q�� �S�U�H�P�L�H�U���O�L�H�X�� �6�D�Q�G�U�L�Q�H���� �0�H�U�F�L�� �S�R�X�U�� �W�R�Q�� �L�Q�I�L�Q�L�H�� �S�D�W�L�H�Q�F�H�� �H�W�� �G�¶�D�Y�R�L�U��
bien voulu débattre, comprendre, ré-expliquer et renvoyer les modèles de stat x fois. Travailler avec toi 
est un plaisir. Merci à Dammar, pilier de la dialyse, toi qui tiens la baraque sans broncher et garde des 
�L�Q�I�R�U�P�D�W�L�R�Q�V�� �S�U�p�F�L�H�X�V�H�V�� �G�D�Q�V�� �W�H�V�� �F�D�U�Q�H�W�V���� �(�W���P�H�U�F�L�� �j�� �*�D�H�O�O�H���� �S�R�X�U���D�Y�R�L�U�� �S�U�L�V���O�H�� �W�H�P�S�V�� �G�H�� �P�¶�H�[�S�O�L�T�X�H�U��
son métier, recueillir les données, discuter, partager. Merci à Nathalie pour les plongées aux archives. 

�$�� �7�U�L�V�W�D�Q�����P�H�U�F�L�� �S�R�X�U���F�H�V�� �W�U�R�L�V�� �V�H�P�H�V�W�U�H�V�� �j�� �W�H�V���F�{�W�p�V�����G�R�Q�W���X�Q���G�¶�+�'�-�� �T�X�L�� �D���D�F�K�H�Y�p�� �G�H���P�H�� �F�R�Q�Y�D�L�Q�F�U�H��
�T�X�¶�L�O���I�D�X�W���J�U�H�I�I�H�U���G�H�V���U�H�L�Q�V���j���G�H�V���J�H�Q�V�����7�X���H�V���X�Q���P�p�G�H�F�L�Q���D�S�S�O�L�T�X�p�����F�X�U�L�H�X�[���H�W���S�U�D�J�P�D�Wique. Et drôle. Je 
�V�X�L�V���I�L�H�U���G�H���F�R�Q�W�L�Q�X�H�U���G�H���W�U�D�Y�D�L�O�O�H�U���D�Y�H�F���W�R�L���H�W���M�H���V�X�L�V���V�X�U���T�X�¶�R�Q���Y�D���E�L�H�Q���V�¶�D�P�X�V�H�U�� 

�$�� �1�D�G�L�P�� �&�D�V�V�L�U���� �W�X�� �H�V�� �X�Q�H�� �S�H�U�V�R�Q�Q�D�O�L�W�p�� �V�L�Q�J�X�O�L�q�U�H�� �H�W�� �M�H�� �W�¶�D�L�� �W�R�X�W�� �G�H�� �V�X�L�W�H�� �D�S�S�U�p�F�L�p���� �$�S�U�q�V�� �G�H�V�� �D�Y�L�V�� �j��
�1�R�U�G���R�•���M�H���P�H���V�X�L�V���p�F�O�D�W�p���F�R�P�P�H���M�D�M�D�����R�Q���V�¶�H�V�W���P�L�V �j���p�F�U�L�U�H�����7�X���D�V���p�W�p���G�¶�X�Q�H���S�D�W�L�H�Q�F�H���U�D�U�H�����R�Q���D���W�H�Q�X��
pendant 4 ans ces maudits VRS et on a réussi à donner forme à tout ce travail. Merci pour avoir été ce 
mentor, toujours bonne ambiance, on recommence quand tu veux. 

Aux deux médecins des soins intensifs ���� �0�D�U�L�R�Q�� �6�D�O�O�p�H���� �M�H�� �Q�¶�D�L�� �M�D�P�D�L�V�� �p�W�p�� �W�R�Q�� �L�Q�W�H�U�Q�H�� �P�D�L�V�� �R�Q��
�F�R�P�P�H�Q�F�H���j���V�H���F�R�Q�Q�D�v�W�U�H���H�W���F�¶�H�V�W���X�Q���S�O�D�L�V�L�U���G�H���W�U�D�Y�D�L�O�O�H�U���D�Y�H�F���W�R�L�����7�X���D�V���X�Q���V�H�Q�V���S�U�D�W�L�T�X�H�����O�R�J�L�T�X�H���G�D�Q�V��
�W�D�� �I�D�o�R�Q�� �G�¶�H�[�H�U�F�H�U�� �T�X�H�� �M�H�� �Q�¶�D�X�U�D�L�V�� �S�D�V�� �G�H�� �V�L�W�{�W�� ���M�H�� �U�L�V�� �H�Q�� �O�¶�p�F�U�L�Y�D�Q�W���� �F�¶�H�V�W�� �W�H�O�O�H�P�H�Q�W�� �Y�U�D�L������ �$�� �0�D�U�L�R�Q��
�3�H�O�O�H�W�L�H�U�����'�U���3�����S�D�U�H�L�O�����W�R�X�W���F�H�F�L���V�H�P�E�O�H���r�W�U�H���V�L���Q�D�W�X�U�H�O���S�R�X�U���W�R�L���T�X�H���M�H���P�H���G�H�P�D�Q�G�H���V�L���F�¶�H�V�W���G�H���O�¶�D�F�T�X�L�V��
�R�X���E�L�H�Q���G�H���O�¶�L�Q�Q�p�����0�H�U�F�L���j���W�R�X�W�H�V���O�H�V���G�H�X�[���S�R�X�U���Y�R�W�U�H���H�Q�F�D�G�U�H�P�H�Q�W���H�W���W�R�X�W���F�H���T�X�H���Y�R�X�V���P�¶�D�Y�H�]���D�S�S�U�L�V�� 

A �P�H�V���F�R�L�Q�W�H�U�Q�H�V�����1�R�W�U�H���I�R�U�P�D�W�L�R�Q���Q�¶�H�V�W���S�D�V���W�R�X�M�R�X�U�V���V�L�P�S�O�H���P�D�L�V���R�Q���\���W�U�R�X�Y�H���G�H�V���D�O�O�L�p�V���S�R�X�U���D�Y�D�Q�F�H�U��
�H�Q�V�H�P�E�O�H���H�W���V�¶�H�Q�W�U�D�L�G�H�U�����(�W���M�¶�D�L���E�p�Q�p�I�L�F�L�p���G�H���F�H�W�W�H���H�Q�W�U�D�L�G�H���S�O�X�V���T�X�¶�j���P�R�Q���W�R�X�U�� 

A Violaine et Claire pour avoir gravi ensemble la première marche. A Alice et Manon pour leur infinie 
patience avec leur jeune collègue un peu moins doté du lobe frontal.  

�$�� �&�O�D�L�U�H�� �H�W�� �$�Q�D�w�V�� �D�Y�H�F�� �T�X�L�� �R�Q�� �D�� �S�R�U�W�p�� �O�H�V�� �P�H�X�E�O�H�V�� �j�� �O�¶�,�+�8�� �V�R�X�V�� �O�H�V�� �F�R�P�P�D�Q�G�H�V�� �K�\�V�W�p�U�L�T�X�H�V�� �G�X�� �'�U��
�0�L�O�O�L�R�Q�«���S�R�X�U���I�L�Q�L�U���V�R�X�V���O�H���M�R�X�J���G�¶�X�Q���D�X�W�U�H���P�D�v�W�U�H�����R�Q���V�D�L�W���W�R�X�M�R�X�U�V���F�H���T�X�¶�R�Q���S�H�U�G������ 

�$���O�D���E�D�Q�G�H���G�H���]�L�Q�]�L�Q�V���G�X���U�H�V�S�L�U�D�W�H�X�U�����(�O�R�L�����'�L�V�W�H�����-�%�����%�X�]�]���O�¶�p�F�O�D�L�U�����H�W���-�X�O�L�H�Q���E�L�V�V�€�U����

En dialyse avec Manon, la toute jeune Julie et Matthieu. Enfin à Amel Soua, hématologue, pour les 
croche-pattes et les stylos dans la tronche et à �.�D�W�D�\�R�X�Q�H�����X�Q���H�V�S�U�L�W���O�L�E�U�H���H�W���I�L�H�U���T�X�L���V�D�L�W���Y�H�U�V�H�U���G�H���O�¶�H�D�X��
sur une tête, �V�X�U�J�L�U���G�¶�X�Q���F�R�L�Q���G�H���F�R�X�O�R�L�U et mettre son pied dans ma tronche. Vous avez tenu la baraque 
�S�O�X�V���G�¶�X�Q�H���I�R�L�V���H�W���Y�R�X�V���P�¶�D�Y�H�]���S�H�U�P�L�V���G�¶�p�F�U�L�U�H�����H�W���S�R�X�U���o�D���P�H�U�F�L ! 

�$�� �1�H�F�N�H�U���� �d�¶�D���p�W�p�� �X�Q���V�H�P�H�V�W�U�H���K�D�X�W���H�Q���F�R�X�O�H�X�U�V���� �S�D�V�V�L�R�Q�Q�D�Q�W���H�W���G�L�I�I�L�F�L�O�H���j�� �S�O�H�L�Q���G�¶�p�J�D�U�G�V���� �$�� �)�O�R�U�H�Q�W����
Laurène et Angela, le dernier carré. A Antoine, Yanis, Stephanie. Au Dr Brunel évidemment, à Carole 
�H�W���1�D�W�K�D�O�L�H�����$���$�Q�Q�H�����5�H�E�H�F�F�D���H�W���/�X�F�L�O�H���T�X�L���R�Q�W���J�p�U�p���O�¶�H�P�E�D�U�F�D�W�L�R�Q���G�X���G�p�E�X�W���j��la fin et nous ont appris 
des montagnes de choses. A notre cointerne du Covid le Pr Julien Zuber, qui a fait son Trajectoire et 
�Y�H�Q�D�L�W���E�R�L�U�H���X�Q�H���E�L�q�U�H���O�H���V�R�L�U�����$���'�D�Q�\���H�W���j���O�D���W�r�W�H���T�X�¶�L�O���D���I�D�L�W���H�Q���Y�H�Q�D�Q�W���P�H���S�D�U�O�H�U���O�H���P�D�W�L�Q�����D�S�U�q�V���D�Y�R�L�U��
vu Raoult pour la première fois sur BFMTV. A M. Legendre, à sa détermination à greffer les gens, sa 
classe, et son humour. 



Aux jeunes néphrologues 

A Clarissa, qui travaillera toujours plus vite à 70 ans que moi à trente. 

A Mickael, car luissa pas croire luissa plus grand que Gungan (et missa précie ça). 

�$���O�¶�$�1�)�����*�X�L�O�K�H�P�����0���� �/�D�Q�R�����5�R�P�D�L�Q�����%�*�����&�D�U�Y�H�O�R�V���H�W���O�H�V���D�X�W�U�H�V�����&�H�W�W�H���p�S�D�X�O�H���O�X�[�p�H���P�¶�D���S�H�U�P�L�V���G�H��
retourner au bar la tête haute. 

�$�� �/�X�F�L�H���� �0�D�Q�R�Q�� �/�D�I�R�U�r�W���� �0�D�L�W�p���� �j�� �)�O�R�U�H�Q�F�H�� �T�X�L�� �P�¶�D�� �H�[�S�O�L�T�X�p�� �F�R�P�P�H�Q�W�� �R�Q�� �J�D�U�G�H�� �O�H�� �E�k�W�L�P�H�Q�W���V�R�O�R�� �H�W��
�P�L�V�� �H�Q�� �S�U�D�W�L�T�X�H�� �G�D�Q�V�� �O�D�� �I�R�X�O�p�H�� �D�Y�H�F�� �O�D�� �Y�H�U�Y�H�� �T�X�¶�R�Q�� �O�X�L�� �F�R�Q�Q�D�v�W���� �$�� �&�O�p�P�H�Q�F�H���� �0�D�U�L�R�Q�� �*�X�O�O�\���� �j��
�0�H�J�J�J�D�D�D�Q�Q�Q�����0�H�J�D�Q�������O�¶�H�Q�I�D�Q�W���S�U�R�G�L�Je qui a quitté le navire. A Justine et Maxence (co-assistants ça 
�Y�D�� �r�W�U�H�� �O�H�� �I�H�X������ �$�� �0�D�W�K�L�H�X�� �7�K�H�S�H�Q�L�H�U���� �R�Q�� �V�¶�H�V�W�� �E�L�H�Q�� �P�D�U�U�p�V�� �S�H�Q�G�D�Q�W�� �F�H�W�W�H�� �V�H�P�D�L�Q�H�� �H�W�� �M�¶�D�L�� �G�p�F�R�X�Y�H�U�W��
�T�X�H�O�T�X�¶�X�Q���G�H���G�R�X�p���H�W���G�p�W�H�U�P�L�Q�p�����%�R�Q���F�R�X�U�D�J�H���j���W�R�L���� 

A Mathilde, Raph, Maelis, Denis, Sunny, Pitou, Sophie, Solène, Flora, Thibault et aux plus jeunes qui 
suivront : vous pourrez toujours compter sur moi pour travailler certes, mais aussi discuter, aller 
prendre une bière, vous confier ou pleurer. Et si je deviens un gros con, je vous en conjure : dites-le-
moi ! 

Raphaël 
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AVANT -PROPOS 

�/�¶�L�Q�V�X�I�I�L�V�D�Q�F�H�� �U�p�Q�D�O�H�� �F�K�U�R�Q�L�T�X�H�� �W�H�U�P�L�Q�D�O�H�� ���,�5�&�7���� �H�V�W�� �X�Q�H�� �S�D�W�K�R�O�R�J�L�H�� �I�U�p�T�X�H�Q�W�H�� �G�R�Q�W�� �O�D��

�P�R�U�W�D�O�L�W�p���j���O�¶�p�F�K�H�O�O�H���G�X���J�O�R�E�H���G�p�S�D�V�V�H���P�D�L�Q�W�H�Q�D�Q�W���O�H�V���J�U�D�Q�G�H�V���P�D�O�D�G�L�H�V���W�U�D�Q�V�P�L�V�V�L�E�O�H�V���F�R�P�P�H��

le VIH, la tuberculose ou le paludisme. Le faible accès à au traitement de suppléance dans les 

pays les plus pauvres est responsable de 2 à 7 millions décès annuels. Le traitement de 

suppléance est réalisé soit par hémodialyse ou dialyse péritonéale, soit par la transplantation 

rénale qui représente le traitement de référence���� �0�D�L�V�� �O�¶�D�F�F�q�V�� �j�� �F�H�V�� �W�U�D�L�W�H�P�H�Q�W�V�� �F�R�€�W�H�X�[�� �H�V�W��

�L�Q�p�J�D�O�H�P�H�Q�W���U�p�S�D�U�W�L���j���O�D���V�X�U�I�D�F�H���G�X���J�O�R�E�H���H�W���L�O���Q�¶�H�V�W���S�D�V���U�D�U�H���T�X�H���G�H�V���S�D�W�L�H�Q�W�V���H�[�W�U�D-européens 

atteints de maladie rénale chronique migrent en France et y soient pris en charge par notre 

système de santé. 

�/�¶�D�F�F�q�V�� �D�X�[�� �V�R�L�Q�V�� �G�H�V�� �S�D�W�L�H�Q�W�V�� �H�[�W�U�D-�H�X�U�R�S�p�H�Q�V�� �H�V�W�� �F�R�Q�G�L�W�L�R�Q�Q�p�� �S�D�U�� �O�¶�R�E�W�H�Q�W�L�R�Q�� �G�¶�X�Q�H��

assurance maladie. �/�¶éligible à la Protection Maladie Universelle (PUMA) à leur arrivée sur 

le territoire est soumis à certains critères���� �/�¶�$�L�G�H�� �0�p�G�L�F�D�O�H�� �G�¶�(�W�D�W�� ���$�0�(���� �Q�¶�H�V�W�� �H�I�I�H�F�W�L�Y�H��

�T�X�¶�D�S�U�q�V������ �P�R�L�V���H�W���O�H�V���G�H�P�D�Q�G�H�V���G�H���V�R�L�Q�V���X�U�J�H�Q�W�V���S�H�X�Y�H�Q�W���r�W�U�H���O�R�Q�J�X�H�V���j�� �P�H�W�W�U�H�� �H�Q���S�O�D�F�H�� �H�Q��

raison de difficultés linguistiques, financières, administratives ou �G�X�� �G�p�O�D�L�� �G�¶�H�[�S�L�U�D�W�L�R�Q�� �G�¶�X�Q 

VISA touristique. �/�H�V���S�D�W�L�H�Q�W�V���P�L�J�U�D�Q�W�V���D�W�W�H�L�Q�W�V���G�¶�,�5�&�7���V�D�Q�V���F�R�X�Y�H�U�W�X�U�H���V�D�Q�W�p���V�R�Q�W���G�R�Q�F���S�U�L�V��

�H�Q�� �F�K�D�U�J�H�� �V�H�O�R�Q�� �G�H�V�� �P�R�G�D�O�L�W�p�V�� �G�L�I�I�p�U�H�Q�W�H�V�� �V�H�O�R�Q�� �O�H�V�� �F�H�Q�W�U�H�V�� �G�¶�K�p�P�R�G�L�D�O�\�V�H���� �S�R�X�Y�D�Q�W�� �D�O�O�H�U�� �G�H��

�W�U�R�L�V�� �G�L�D�O�\�V�H�V�� �K�H�E�G�R�P�D�G�D�L�U�H�V�� �S�U�R�J�U�D�P�P�p�H�V�� �M�X�V�T�X�¶�j�� �O�D�� �G�L�D�O�\�V�H�� �X�Q�L�T�X�H�P�H�Q�W�� �H�Q�� �F�D�V�� �G�¶�X�U�J�H�Q�F�H��

vitale, en attendant l�¶�R�X�Y�H�U�W�X�U�H���G�H���G�U�R�L�W���j���X�Q�H assurance maladie. 

�/�H�V���P�R�G�D�O�L�W�p�V���G�H���G�L�D�O�\�V�H���G�p�J�U�D�G�p�H�V���R�X���X�Q�L�T�X�H�P�H�Q�W���H�Q���F�D�V���G�¶�X�U�J�H�Q�F�H���I�R�Q�W���F�R�X�U�L�U���D�X���S�D�W�L�H�Q�W���O�H��

risque de complications pouvant aggraver son état de santé et impacter sa qualité de vie. Il 

nous �V�H�P�E�O�H�� �p�J�D�O�H�P�H�Q�W�� �T�X�¶�H�O�O�H�V�� �P�H�W�W�H�Q�W�� �H�Q�� �W�H�Q�V�L�R�Q�� �O�H�� �V�\�V�W�q�P�H�� �G�H�� �V�D�Q�W�p�� �H�W�� �D�X�J�P�H�Q�W�H�Q�W�� �O�H��
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�U�H�F�R�X�U�V���D�X�[���V�H�U�Y�L�F�H�V���G�¶�X�U�J�H�Q�F�H�����D�X�[���W�U�D�Q�V�S�R�U�W�V���P�p�G�L�F�D�O�L�V�p�V���S�D�U�I�R�L�V���Q�R�F�W�X�U�Q�H�V�����j���O�¶�X�W�L�O�L�V�D�W�L�R�Q���G�H��

coûteuses filières de soins continus. 

Deux études américaines portant sur une population de migrants sans assurance maladie 

montrent une augmentation de la mortalité à long terme, des hospitalisations et des coûts de 

prise en charge en cas de dialyse en urgence uniquement. Ces résultats sont en partie liés avec 

le système de �V�D�Q�W�p���D�P�p�U�L�F�D�L�Q���T�X�L���Q�H���S�U�p�Y�R�L�W���S�D�V���G�¶�D�F�F�q�V���j���X�Q�H���D�V�V�X�U�D�Q�F�H���P�D�O�D�G�L�H���X�Q�L�Y�H�U�V�H�O�O�H��

quelle que soit la durée de résidence sur le territoire. En France, cette période sans accès à une 

assurance maladie ne peut aller au-delà de 3 mois. �,�O���Q�¶�\���D���S�D�V���G�¶�p�W�X�G�H���S�X�E�O�Lée qui évalue la 

prise en charge des patients migrants en France avec une IRCT. 

Nous avons donc réalisé une étude rétrospective médico-économique dans une population de 

patients hémodialysés migrant en France, �G�D�Q�V���O�H���E�X�W���G�¶�D�Q�D�O�\�V�H�U���O�H�V���F�R�€�W�V���H�W���O�H�V���P�R�G�D�Oités de 

prise en charge dans les 3 mois suivant leur arrivée dans le centre. 
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ABSTRACT 

Introduction.  

In the setting of migration, extra-European patients with end-stage renal disease (ESRD) have 

a lower access to renal replacement therapy (RRT). Healthcare coverage access at arrival in 

France may influence hemodialysis strategy during the first 3 months. We aimed to study 

clinical healthcare costs and outcomes in this population in Marseille. 

Methods. 

We conducted a retrospective cohort study of ESRD migrant patients admitted for 

hemodialysis in our center over a 4-years period. Patients were recently arrived in France and 

willing to stay regardless of their administrative status with a local follow-up of at least 3 

months. The first group with access to Protection Universelle Maladie (PUMA) was 

compared to patients without access to PUMA. Patients with operational health coverage 

were scheduled in conventional dialysis and patients without health coverage had transient 

�³�H�P�H�U�J�H�Q�F�\-�R�Q�O�\�´�� �G�L�D�O�\�V�L�V�� �E�Hfore their rights were effective. We assessed the ESRD-related 

costs for the healthcare system and the medical outcomes during the 3-months period after 

arrival. Multivariate analysis was performed with partial least square regression. 

Results. 

We included 25 patients aged in median 42.6 [31.7; 53.6] years old and 60% of them were 

males. Ten patients had access to PUMA on arrival and 15 patients did not. Baseline 

characteristics were similar between the two groups. Four patients (26%) in the No healthcare 

�F�R�Y�H�U�D�J�H���J�U�R�X�S���Q�H�H�G�H�G���D���V�Z�L�W�F�K���I�U�R�P���³�H�P�H�U�J�H�Q�F�\-�R�Q�O�\�´���W�R��conventional strategy for medical 

reason. ESRD-related healthcare costs were also higher in the absence of medical coverage 

(20 813 [15 516; 28 609] vs 12 465 [11 957; 13 911], p < 0.001). Patients in the No healthcare 



5 

�F�R�Y�H�U�D�J�H�� �J�U�R�X�S�� �V�S�H�Q�W�� �P�R�U�H�� �W�L�P�H�� �L�Q�� �³�H�P�H�U�J�H�Q�F�\-�R�Q�O�\�´�� �G�L�D�O�\�V�L�V�� ������������ �>���������� ���������@�� �Y�V�� ���� �>������ ���@��

days, p=0.002) and had more ESRD-related complications (3 [1; 9] vs 1 [0; 1], p=0.02) than 

patients with health coverage. Partial least square regression analysis show that the strongest 

independent predictor of healthcare costs was the number of ESRD-related complications 

(R²Xy = 0.96). 

Conclusion. 

This study is the first French cohort describing ESRD patients at their arrival in France with a 

medico-economic and outcome analysis. The absence of healthcare coverage and the 

�V�X�E�V�H�T�X�H�Q�W���³�H�P�H�U�J�H�Q�F�\-�R�Q�O�\�´���G�L�D�O�\�V�L�V���V�W�U�D�W�H�J�\���D�U�H���V�W�U�R�Q�J�O�\���D�V�V�R�F�L�D�W�H�G���Z�L�W�K��higher healthcare 

costs and more frequent ESRD-related complications in migrant patients with ESRD. 
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ABBREVIATIONS  

 

AME: State Medical Aid  

ATIH: Agency for Data on Hospital Care 

CKD: Chronic kidney disease 

CSS: Couverture Santé Solidaire  

DIM: Medical information department 

DRG: diagnosis-related groups  

ED: Emergency department 

ESRD: End-stage renal disease 

GHS: homogenous groups of stays  

GHM: homogenous groups of patients 

IOM: International Organization of Migration 

ISN: International society of nephrology 

OFII: French office for immigration and integration 

PMSI: program for the medicalization of information systems 

PUMA: Protection Universelle Maladie 

SMUR: Mobile emergency and reanimation service 

UNESCO: United Nations Educational, Scientific and Cultural Organization 
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INTRODUCTION  

Chronic kidney disease (CKD) affects 850 million people worldwide (11.2% of the world 

population), of which 5.3 to 10.5 million (0.1% of the world population) will progress to end-

stage renal disease (ESRD) (1,2). The treatment is based on renal-replacement therapy by 

peritoneal dialysis, hemodialysis or ideally renal transplantation. Access to renal-replacement 

therapy suffers from important disparities between countries and may concern less than 10% 

of patients in low-income countries (2). Limited access to ESRD treatment is responsible for 

2 to 7 million annual deaths worldwide (2�±4).  

 

Limited access to healthcare, particularly in the setting of ESRD diagnosis, lead people to 

immigrate in high-income country with broader availability of dialysis and improve 

healthcare quality for their kidney disease. Among the potentials factors influencing the 

decision to immigrate, 5 to 10% of migrants report healthcare access as the main reason to 

immigrate (5,6) but there is no specific study about kidney disease. Burden of migrants and 

refugees with ESRD in North America (7�±10) and in Europe (11) is being increasingly 

studied and discussed by nephrologists. In Europe, a survey of the International Society of 

Nephrology (ISN) suggests that refugees represent about 1.5% of dialysis patients with a 

majority in the largest nephrology centers (12). The French Office for Immigration and 

Integration (OFII) estimates that migrant patients represent 1.6 to 3.2% of hemodialysis 

patients in France (unpublished data). 

 

In France, migrants have poorer healthcare access, socioeconomic conditions, and housing 

access than the general population (5,13,14). Refugees, asylum-seekers and migrants working 

or being resident in France on a stable and regular basis have access to the Protection 

Universelle Maladie (PUMA) supplemented by the Couverture Santé Solidaire (CSS) which 

is a universal healthcare coverage and include maintenance dialysis (15�±17). The State 
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Medical Aid (AME) is a healthcare coverage, including maintenance dialysis, for unemployed 

people or not being resident in France if they can prove its presence on French territory for at 

least 3 months (18). During these first 3 months, non-resident migrants may have access to 

the Emergency medical aid (AMU) which include maintenance dialysis. Complexity of 

procedures, availability of social workers, financial difficulties, and barrier language are 

likely to extend the period to obtain healthcare coverage by AMU and AME can lead to health 

aggravation of migrants with ESRD.  

 

The �³conventional�  ́ strategy of ESRD treatment includes three dialysis sessions per week, 

with clinical, biological and imaging surveillance, daily medication, treatments during the 

session, and reimbursement of transport to the dialysis center. Healthcare coverage limitation 

may constrain nephrologists to �U�H�O�\�� �L�Q�F�R�P�S�O�H�W�H�� �F�D�U�H���� �N�Q�R�Z�Q�� �D�V�� �³�G�H�J�U�D�G�H�G�´ strategies, the 

extreme being dialysis only in cases of vital emergency, known a�V�� �W�K�H�� �³emergency-only" 

strategy. Two comparative US studies have shown an association between "emergency-only" 

strategy with higher mortality, more frequent hospitalizations and higher healthcare costs than 

�P�L�J�U�D�Q�W�V�� �Z�K�L�F�K�� �R�E�W�D�L�Q�� �K�H�D�O�W�K�F�D�U�H�� �F�R�Y�H�U�D�J�H�� �D�Q�G�� �E�H�L�Q�J�� �W�K�H�Q�� �W�U�H�D�W�H�G�� �E�\�� �W�K�H�� �³�F�R�Q�Y�H�Q�W�L�R�Q�D�O�´��

dialysis strategy (19,20).  

 

In the French healthcare system, even if universal healthcare coverage, including maintenance 

dialysis, begins 3 months after a migrant�¶�V���D�U�U�L�Y�D�O, we hypothesized that the waiting period to 

obtain universal healthcare coverage and the �³�H�P�H�U�J�H�Q�F�\-�R�Q�O�\�´�� �V�W�U�D�W�H�J�\ in migrants at their 

arrival in France could be more expensive for the French healthcare system and could 

generate additional ESRD-related complications than �W�K�H���³conventional�  ́strategy. The aim of 

the present study was to compare the costs and the clinical outcomes in ESRD migrant 

patients with and without healthcare coverage during the next 3 months after their arrival in 

France.  
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METHODS 

Study design 

We conducted a retrospective cohort study of migrant patients with ESRD admitted for the 

first time for hemodialysis in our center over a 4-years period. The data used in this study was 

anonymized, approved and registered by the Health Data Portal of our institution under the 

reference PADS2-279. Reporting and redaction were made in accordance with the 

Strengthening the Reporting of Observational Studies (STROBE) guidelines. 

 

Population 

We included all migrant patients aged 18 years or more with ESRD, treated by hemodialysis 

or with an indication for chronic dialysis on arrival in France, and who were received for the 

first time at the Center of Nephrology and Renal Transplantation in Marseille between May 1, 

2014 and June 1, 2018. Migrants were defined as extra-European persons leaving their 

country of residence to live in France. We included refugees, defined as persons forced to 

leave their country in order to escape war, persecution or natural disaster, with asylum in 

France; asylum-seekers, defined as persons who are currently in demand to obtain asylum in 

France; and non-asylum-seeking migrants. Patients with acute kidney failure, treated with 

peritoneal dialysis and patients who had CKD without necessity for dialysis at their arrival in 

France were not included. Patients who left the center less than 3 months after the first 

dialysis were excluded from analysis.  

 

Data collection 

Patients were screened from several sources: social service records from the social service of 

the Hospital de la Conception, notes taken during the daily medical staff and records from the 

Department of Medical Information (DIM). These sources were then cross-referenced, and 

inclusion criteria were checked for each patient to determine its eligibility. We collected 
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during the study period demographic data (age, sex, nationality, country of origin), 

administrative data (date of arrival in France, presence of family in national territory, mastery 

of French language, obtention of health coverage at arrival), and medical data (comorbidities, 

nephropathy, residual diuresis, type of vascular access, date of the first dialysis, date of the 

instauration of renal replacement therapy) from medical and social records. The occurrence of 

acute pulmonary edema, severe hyperkalemia, metabolic acidosis, severe hypertension, 

uremia-associated complication (for example pericarditis or encephalopathy) during the study 

period was considered as attributable to ESRD management strategy. Cardiovascular events 

and gastrointestinal hemorrhage occurring were also considered as related to the ESRD 

management strategy (appendix 1). Vascular access-related complications were also 

collected but not considered attributable to ESRD management strategy. We also collected 

long-term follow-up information, transfers in center with lighter modalities of hemodialysis, 

changes in the type of renal replacement therapy including transplantation, inscription in 

waiting list for transplantation and death. 

 

Healthcare coverage status 

Patients were categorized in 2 groups according to their healthcare coverage status at their 

arrival in France. Patients with the PUMA coverage were assigned to the Health coverage 

group (16,17). Patients without PUMA coverage or with a touristic VISA were assigned to the 

No health coverage group (18). In the absence of VISA, patients in the No health coverage 

group may have benefit Emergency medical aid (AMU) triggered by social workers before 

obtention of AME to begin conventional dialysis (21).  

 

 

ESRD Management 

Two strategies could be performed in the center depending on health coverage rights.  
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In the �³�H�P�H�U�J�H�Q�F�\-only�´�� �V�W�U�D�W�H�J�\, patients had clinical and biological evaluation at an 

emergency department (ED) before being eventually admitted in the nephrology department 

to receive hemodialysis session in intensive care or chronic dialysis unit. To receive 

emergency-only hemodialysis, the patient must present ESRD-related complications 

described in appendix 1 including acute pulmonary edema, hyperkalemia, symptomatic 

hypertension, metabolic acidosis, uremia-related symptoms. Transport could include medical 

monitoring if needed. Acute medical conditions not related to ESRD were managed at the ED. 

Depending on the hour, the patient could have a social workers assistance to request 

healthcare coverage. When the health coverage is operational, patients are switched to 

�³�F�R�Q�Y�H�Q�W�L�R�Q�D�O�´�� �V�W�U�D�W�H�J�\����In case of any medical condition with necessity of regular 

hemodialysis, the medical team could trigger conventional strategy even in the absence of 

health coverage.  

The �³�F�R�Q�Y�H�Q�W�L�R�Q�D�O�´�� �V�W�U�D�W�H�J�\��consisted in three regular dialysis sessions per week with 

transportation to the center. In case of acute ESRD-related complication, the patient could 

directly contact nephrology intensive care or chronic dialysis unit (depending on the hour and 

degree of emergency) to be admitted without mandatory passage to ED. This strategy implied 

also daily medication for ESRD including hypertension, CKD-Mineral and Bone Disorder, 

adjunctive dialysis treatments like iron therapy or erythropoiesis-stimulating agents and 

additional screening tests when needed, for example to evaluate arteriovenous fistula or 

cardiac function.  

 

Economic analysis 

We performed a cost analysis based on the Society�¶�V���S�H�U�V�S�H�F�W�L�Y�H����Total costs were calculated 

and compared between the two groups, corresponding to the difference in mean costs 

(expressed in Euros). Patients still alive were censored at the date of the end of the follow-up 

period, precisely 3 months after enrolment in the study. The economic analysis considered all 
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direct healthcare costs in relation with haemodialysis, transport and management care. All 

input data were collected individually and retrospectively for each patient enrolled into the 

study. This included costs relating to 1) administration of haemodialysis, which include 

haemodialysis sessions, transports performed by the Mobile Emergency Medical Services 

(SMUR) and ambulance transports, and 2) inpatient care for managing adverse events, ESRD-

related complications and surveillance. For example, the total cost of each inpatient stay 

included the cost of the diagnosis-related groups (DRGs), with costs calculated according to 

the National Reference Costs (ENC), as well as any additional costs due to any short passages 

in ED, ongoing observation, amount of expensive molecules, or any transports except 

transfers between institutions already included in the National Reference Costs (ENC) 

estimates. As the follow-up time horizon was short, discounting was not applied. Unit costs 

were obtained from the French national health coverage system and inpatient costs derived for 

valuation of DRGs, according to CIM-10 coding, and based on 2017 hospital activity and 

associated expenditures, based on the ENC. The French public Agency for Data on Hospital 

Care (ATIH) database was used (22). In the study population, the CIM-10 codes 28, 11 and 

10 were mainly observed. The ESRD healthcare cost was defined as the sum of hospital and 

transportation costs related to complications attributable to the management strategy of ESRD 

as detailed in appendix 2. The transport costs were based on national health coverage 

reimbursement rates for in-agglomeration transportation of 5 kilometers (23). Transport from 

out-hospital to our department were estimated �W�R�������������¼���I�R�U���D�Q���D�P�E�X�O�D�Q�F�H���W�U�D�Q�V�S�R�U�W�D�W�L�R�Q���D�Q�G��

�����������¼���I�R�U���D���F�D�U���F�D�E���W�U�D�Q�V�S�R�U�W�D�W�L�R�Q�����7�U�D�Q�V�S�R�U�W�D�W�L�R�Q���F�R�V�W�V���Z�L�W�K���S�H�U�V�R�Q�D�O���R�U���S�X�E�O�L�F���P�H�D�Q�V���Z�H�U�H��

considered as negligible. The cost transport between the ED and our department was included 

in the ENC estimates.  

 

Statistical analysis 
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Clinical characteristics upon enrolment were compared at inclusion in the study using either 

�6�W�X�G�H�Q�W�¶�V�� �W�� �R�U���0�D�Q�Q-Whitney (for quantitative variables), chi-�V�T�X�D�U�H�G�� �R�U�� �)�L�V�K�H�U�¶�V�� �H�[�D�F�W�� �W�H�V�W�V��

(for qualitative variables), as appropriate. Descriptive statistics were performed on costs and 

secondary outcomes, in order to identify those characteristics that may influence cost 

outcomes and ESRD-related complications. The primary endpoint, quantitative data, was 

analysed using Mann-Whitney U test in accordance with the variable distribution. For the 

secondary endpoints, also quantitative data, similar descriptive analyses were conducted. 

Statistical significance was defined as p=0.05 in two-sided tests. These analyses were 

performed using Microsoft Excel 365 ProPlus, PASW Statistics version 18.0.0 and JMP 

Statistics 14.2.0.  

Due to a relative small sample size (N=25), and in the context of multicollinearity of 

predictors, unstable inferences using standard linear regression models may occurred. 

Therefore, Partial Least Squares (PLS) regression was performed. PLS regression extracts a 

set of orthogonal factors called latent variables which are used to capture most of the 

information in the explanatory variables useful for predicting the dependent variable (24). 

First, pair-wise correlation matrix of the study variables was provided. Second, PLS 

regression models were developed and proportion of variance explained (R2Xy) were taken 

as a measure of the models Goodness of Fit. The final model was optimized with a R2Xy 

value of 0.73 at three latent factors. Finally, PLS standardized regression coefficients were 

provided. �)�R�U���W�K�L�V���D�Q�D�O�\�V�L�V�����Z�H���X�V�H�G���W�K�H���5���S�D�F�N�D�J�H�V���³�S�O�V�´���D�Q�G���³�S�O�V�G�H�S�R�W�´�� 
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RESULTS 

 

Population  

We identified 33 patients eligible during the study period. Five patients (15.1%) did not met 

the inclusion criteria: 3 of them were resident in France for several years before initiation of 

dialysis, one had CKD without need of dialysis at arrival and one died during dialysis in 

intensive care unit before contact with the nephrology team. Three patients (9.1%) did not 

complete the follow-up of three months and were excluded from analysis. Twenty-five 

patients were included (figure 1). The median age was 42.6 [31.7; 53.6] and most patients 

(60%) were male. 9 patients (36%) had undetermined nephropathy and half (52%) had 

significant residual diuresis (more than 500ml). Table 1 describes baseline characteristics of 

the cohort and table S1 summarizes parameters at admission. 

 

Healthcare coverage and dialysis strategy 

Ten patients were categorized in the group with healthcare coverage because of rapid access 

to PUMA after their arrival: 2 patients with political refugee status and 3 with asylum request 

which benefits from PUMA respectively at the 1st, 7th and 13th day of their arrival; 2 patients 

were Franco-Algerian bi-national living in Algeria who returned in France respectively 2 and 

42 months after hemodialysis initiation in Algeria ; 2 patients benefited from rights in other 

EU countries and one patient had already health coverage rights from a former stay in France. 

All those patients received �W�K�H���³�F�R�Q�Y�H�Q�W�L�R�Q�D�O�´���V�W�U�D�W�H�J�\�� 

Fifteen patients were categorized in the group without healthcare coverage. All those patients 

�Z�H�U�H���S�U�R�J�U�D�P�P�H�G���W�R���U�H�F�H�L�Y�H���W�K�H���³emergency-only�´���V�W�U�D�W�H�J�\. However, four of them (26.6%) 

needed a switch to the �³conventional�  ́strategy for medical reasons: one patient had superior 

vena cava syndrome and needed hospitalization for vascular procedure and anticoagulation, 

another patient was anuric (bilateral nephrectomy history) and 2 patients had severe ESRD-
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related complications (uremic encephalopathy and hypertension with microangiopathy), 

respectively at day 1st, 4th, 12th and 23th from the first dialysis session in the center.  

There were no significant differences between the two groups in terms of age, BMI, dialysis 

vintage, vascular access, region of origin, time since arrival, French language or presence of 

family in France.  

 

Healthcare costs 

The use of health care resources in each group during the period study was compared in 

Table 2�����'�X�U�D�W�L�R�Q���R�I���³�H�P�H�U�J�H�Q�F�\-�R�Q�O�\�´���S�H�U�L�R�G���Z�D�V���V�K�R�U�W�H�U���L�Q���W�K�H���J�U�R�X�S���Z�L�W�K���K�H�D�O�W�K��coverage 

at arrival compared to the group without health coverage (0 [0; 7.5] and 16 [6.5; 36.5] days, p 

= 0.002). The median global healthcare cost was higher in the No health coverage group 

compared to the Health coverage group (�¼22 090 [16 141; 29 176] vs 12 930 [12 224; 15197], 

p < 0.001). In the whole cohort, ESRD-related costs represented 90.1% of global healthcare 

costs. The median ESRD-related cost was higher in the group without health coverage group 

compared to the health coverage group (�¼20 813 [15 516; 28 609] vs 12 465 [11 957, 13 911], 

p < 0.001). The No health coverage group spent more time at hospital compared to the health 

coverage group especially in intensive care (2 [0; 9.5] vs 0.5 [0; 2] days, p = 0.002), where 

emergency dialysis were performed. ED visits and SMUR transportation were also more 

frequent (4 [2; 7.5] vs 1 [1; 2] and 2 [1; 6] vs 0.5 [0; 1] respectively; p = 0.002 and p = 0.011). 

The total number of hemodialysis sessions (emergency-only and conventional) over the study 

period was not significantly different between the two groups (38.5 [33; 39] vs 36 [27.5; 

37.5], p = 0.14) (Table 2). 

 

ESRD-related complications 

The median number of ESRD-related complications was higher in the group without health 

coverage compared to the health coverage group (3 [1; 9] vs 1 [0; 1], p = 0.023) (Table 2). In 
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the whole cohort, 105 ESRD-related complications occurred during 2250 days of follow-up 

but most of them (n=96, 91.4%) �R�F�F�X�U�U�H�G�� �G�X�U�L�Q�J�� �³�H�P�H�U�J�H�Q�F�\-�R�Q�O�\�´�� �S�H�U�L�R�G and only 9 

occurred during conventional dialysis (Figure 2). The most frequent complications were 

severe hyperkalemia (n=46, 43.8%), acute pulmonary edema (n=32, 30.5%) and severe 

hypertension (n=20, 19.0%). Other complications included uremic encephalopathy (n=1), 

uremia-associated incoercible vomiting (n=1), severe metabolic acidosis (n=1) and acute 

coronary syndrome (n=4) in hypertensive context. One patient needed percutaneous 

coronarography and was treated with transluminal angioplasty of a coronary lesion. 75 of 

these complications (71.4%) required SMUR transportation for emergency dialysis session. 

During the study period, we also observed 5 vascular access complications: one superior vena 

cava syndrome, two catheter-related bacteremia, one AVF drainage vein thrombosis and one 

digital ischemia from AVF steal syndrome. Other medical conditions unrelated to ESRD 

during the follow-up were septic knee arthritis, community-acquired pneumonia, uncontrolled 

diabetes mellitus and cardiac defibrillator placement for a preexisting cardiopathy. 

 

Predictors of ESRD healthcare costs 

Table 3 depicts the correlation between predictors and the response variable estimated. The 

absence of health coverage (r=0.72, p<0.001), the number of ESRD-related complications 

(r=0.55, p=0.004), ED visits (r=0.50, p=0.010) and SMUR transportation (r=0.48, p=0.014) 

were significantly correlated (p<0.05) with ESRD-related healthcare cost variable. Time spent 

on conventional hemodialysis was negatively correlated with ESRD-related healthcare cost 

variable (r= -0.53, p=0.006). Some predictors were also correlated with each other; for 

example the number of ESRD-related complications were positively correlated with the 

ESRD-related healthcare cost (r= 0.56, p=0.004) and negatively correlated with the number of 

hemodialysis sessions (r= -0.50, p=0.043) and the time spent in conventional hemodialysis (r= 

-0.83, p=0.006). 
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Table 4a and 4b �S�U�H�V�H�Q�W���W�K�H���U�H�V�X�O�W�V���R�I���3�/�6���U�H�J�U�H�V�V�L�R�Q�����7�K�H���P�R�G�H�O�V�¶���F�R�P�S�R�Q�H�Q�W�V���Z�H�U�H���F�K�R�V�H�Q��

by maximizing the variance in the dependent variable (ESRD-related healthcare costs): three 

components were fitted on the PLS model, explaining 73.0% of the variance in ESRD 

healthcare costs (Table 4a). Table 4b provides the value of the correlation between each 

component and each predictive variable, in specifying the direction of the relation (columns 

X-loadings).  

A range of predictive variables had strong associations with total healthcare cost 

(R²Xy>0.80). ESRD-�U�H�O�D�W�H�G���F�R�P�S�O�L�F�D�W�L�R�Q�V���D�Q�G���W�L�P�H���L�Q���³�&�R�Q�Y�H�Q�W�L�R�Q�D�O�´���V�W�U�D�W�H�J�\���Z�H�U�H���W�K�H���P�R�V�W��

relevant predictor variables, followed by the number of SMUR transportations and ED visits; 

ESRD-related complications, SMUR transportations and ED visits were positively associated 

�Z�L�W�K�� �W�R�W�D�O�� �K�H�D�O�W�K�F�D�U�H�� �F�R�V�W�� ���V�W�D�Q�G�D�U�G�L�]�H�G�� ���� � �� ����888, 0.019 and 0.040; R²=0.960, 0.932 and 

0.884���� �U�H�V�S�H�F�W�L�Y�H�O�\������ �W�K�H�� �D�V�V�R�F�L�D�W�L�R�Q�� �Z�D�V�� �L�Q�Y�H�U�V�H�� �I�R�U�� �W�L�P�H�� �L�Q�� �³�&�R�Q�Y�H�Q�W�L�R�Q�D�O�´�� �V�W�U�D�W�H�J�\��

���V�W�D�Q�G�D�U�G�L�]�H�G������� ��-0.014; R²=0.921). 

 

Long-term follow-up 

After a median follow-up time of 2.6 [2.1 ; 3.8] years, 11 patients (44%) were still under 

renal-replacement therapy in our center, 13 patients (52%) were transferred in others 

hemodialysis center and one patient (4%) was lost. None had been transferred to peritoneal 

dialysis. Two patients underwent kidney transplantation, one in our center and another after 

transfer in another transplantation center and six patients were on transplantation waiting list. 

Three patients died: two patients 77 and 58 years, both with advanced cardiopathy and 

another 35 years old, from an infectious complication in the first year after transplantation. 
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DISCUSSION 

This is the first French cohort describing ESRD patients at their arrival in France with a 

medico-economic and outcome analysis. We found that absence of health coverage in the first 

3 months increased global healthcare cost and ESRD-related complications with subsequent 

acute care utilization. These results favor our initial hypothesis that medical care with 

universal health coverage for migrants arriving in France is the best strategy from both 

medical and economic point of view. 

 

The medico-economic analysis tried to fit as much as possible to the reality of public 

healthcare depenses in a societal perspective. In our study, healthcare costs unrelated to 

ESRD represented less than 10%. ESRD-related healthcare costs are strongly and 

independently associated to ESRD-related complications and to ED visits, SMUR transports 

and in-hospital stays as observed in the first component of the PLS regression. The former 

variables, which represent the acute care management, are intimately connected and the PLS 

regression categorizes them as the same latent variable. Another strong determinant is the 

�W�L�P�H���V�S�H�Q�W���L�Q���³�H�P�H�U�J�H�Q�F�\-�R�Q�O�\�´���G�L�D�O�\�V�L�V�����Z�K�L�F�K���E�D�V�L�F�D�O�O�\���Z�R�U�N�V���E�\���Z�D�L�W�L�Q�J���I�R�U���F�R�P�S�O�L�F�D�W�L�R�Q�V��

and therefore triggers avoidable healthcare depenses. Noteworthy, Migrant patient with 

cardiopathy history has a full-fledged impact in the heathcare cost in relation with greater 

dialytic needs as show in component 2 of the PLS regression. In our cohort, migrant have 

median dialysis vintage around 3 years before their arrival in France. Similarly to the 

literature data, we observed in component three of the PLS regression that irregular dialysis in 

long-term dialysis patients increased the ESRD cost probably due to the accumulated 

morbidity related to the dialysis condition.  

 

Our analysis shows that patients without health coverage at their arrival in France undergo 

more acute pulmonary edema, hyperkalemia and hypertension episodes than patient with 
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effective coverage. �1�H�D�U�O�\�� �D�O�O�� �R�I�� �W�K�H�� �F�R�P�S�O�L�F�D�W�L�R�Q�V�� �R�F�F�X�U�U�H�G�� �G�X�U�L�Q�J�� �W�K�H�� �³�H�P�H�U�J�H�Q�F�\-�R�Q�O�\�´��

dialysis period, which is longer in patients without healthcare coverage at arrival. Four 

�S�D�W�L�H�Q�W�V�� �H�Y�H�Q�� �Q�H�H�G�H�G�� �W�U�D�Q�V�I�H�U�� �I�U�R�P�� �³�H�P�H�U�J�H�Q�F�\-�R�Q�O�\�´�� �W�R�� �F�R�Q�Y�H�Q�W�L�R�Q�D�O��strategy, suggesting 

that this degraded strategy is not sufficient to manage severe medical condition or increases 

the gravity of complications related to ESRD. These considerations strongly suggest that early 

use of conventional thrice-a-week dialysis strategy is likely to provide protection against 

ESRD-related complications. Interestingly, during the first three months, the number of 

hemodialysis sessions was not significantly different between groups. This highlights that 

regular frequency in dialysis session is the key parameter to reduce the incidence of ESRD-

related complications.  

 

Two comparative US studies shows that emergency-only strategy was associated with higher 

mortality, more hospitalizations and higher healthcare cost than conventional dialysis over 

longer study periods (19,20). However, US healthcare system does not provide universal 

healthcare coverage to non-resident migrant and �³�H�P�H�U�J�H�Q�F�\-�R�Q�O�\�´�� �G�L�D�O�\�V�L�V�� �F�R�X�O�G�� �O�D�V�W�� �I�R�U��

years. In France, the 2nd Pasqua law of August 24, 1993, relating to the control of 

immigration and the conditions of entry, reception and residence of foreigners, makes the 

affiliation to the health coverage subject to the regularity of the residency. Finally, according 

to the finance law of December 30, 2003, a condition of stability of a 3-month residency in 

France is opposed to any foreigner in order to claim health coverage regardless of the legality 

of the residency. The waiting situation of migrant patients after their arrival to obtain 

healthcare coverage is the result of these different legislations, which intended to reduce 

public expenses but are harmful for patients. Facilitating the health coverage in migrant 

population will probably result in health system and societal benefits.  
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Our work has significant limitations. The little sample size, the possible center effect and 

selection bias are inherent to its retrospective and monocentric study. We did not include 

patients who only had transient dialysis and left the center before obtaining health coverage. 

Moreover, our study only highlights correlation and not causality between the absence of 

health coverage and a lower efficiency of our healthcare system. 

 

In the current state of the French legislation, ESRD migrant patients at their arrival in France 

without health coverage have not access to thrice-a-week dialysis. In reaction, nephrologists 

are forced to use degraded �V�W�U�D�W�H�J�\�� �O�L�N�H�� �³�H�P�H�U�J�H�Q�F�\-�R�Q�O�\�´�� �G�L�D�O�\�V�L�V�� Our data suggests that 

�³�H�P�H�U�J�H�Q�F�\-�R�Q�O�\�´�� �G�L�D�O�\�V�L�V�� �O�H�D�G�V�� �W�R�� �(�6�5�'-related complications and is not cost-effective. If 

degraded strategy has to be implemented, a regular frequency in dialysis session is surely 

more efficient than emergency-only dialysis on clinical outcome and healthcare cost. 

However, the proven standard-of-care in hemodialysis patients remains three weekly dialysis 

sessions. Our legislation has to evolve in order to allow nephrologists to provide the optimal 

care for all patients with ESRD. 
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CONLCUSION 

Our study provides evidence that immediate health coverage access to ESRD migrant at their 

arrival in France is associated with less ESRD-related complications and few related 

healthcare costs. The asso�F�L�D�W�H�G���P�R�U�E�L�G�L�W�\�� �D�Q�G���O�D�F�N���R�I�� �H�F�R�Q�R�P�L�F���E�H�Q�H�I�L�W�� �R�I���W�K�H���³�H�P�H�U�J�H�Q�F�\-

�R�Q�O�\�´�� �V�W�U�D�W�H�J�\�� �L�Q�� �P�L�J�U�D�Q�W�� �S�D�W�L�H�Q�W�V�� �Z�L�W�K�� �(�6�5�'�� �V�K�R�X�O�G�� �S�U�R�P�S�W�� �Q�H�S�K�U�R�O�R�J�L�V�W�V�� �W�R�� �D�Y�R�L�G�� �W�K�L�V��

�V�W�U�D�W�H�J�\���D�Q�G���L�P�S�O�H�P�H�Q�W���W�K�H���³�F�R�Q�Y�H�Q�W�L�R�Q�D�O�´���V�W�U�D�W�H�J�\���U�H�J�D�U�G�O�H�V�V���R�I���W�K�H���K�H�D�O�W�K���F�R�Y�H�U�D�J�H���V�W�D�W�X�V. 

We have submitted the MIROIR project (MIgRants: Organization and Innovation in Renal 

care) in response to the Direction Générale de la Santé (DGOS) call for proposals for a 

research and evaluation plan for the performance of the healthcare system (PREPS).  
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FIGURES 

Figure 1. Flow chart of the study 
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Figure 2. ESRD-related complications in the whole cohort during the study period 
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Table 1. Baseline characteristics of the patients.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AVF, arteriovenous fistula ; IQR, interquartile range ; NS, non-significant. Qualitative 

variables are described with number and percentage. Quantitative variables are described by 

median and interquartile range (IQR).  

 Population 
N = 25 

Age  42.6 [31.7 ; 53.6] 
Women  10 (40%) 
BMI  22 [19 ; 25.8] 
Comorbidities 

- Hypertension 
- Diabetes mellitus 
- Renal transplantation 
- Cardiopathy 

 
21 (84%) 
5 (20%) 
1 (4%) 
6 (24%) 

Nephropathy  
- Undetermined  
- Interstitial 
- Diabetic 
- Glomerular 
- Vascular 
- Hereditary 

 
9 (36%) 
6 (24%) 
5 (20%) 
2 (8%) 
2 (8%) 
1 (4%) 

Residual diuresis  13 (52%) 
Time on dialysis, months 36 [10 ; 54] 
Vascular access at admission 
  AVF  
  Catheter  
  None  

 
16 (64%) 
4 (16%) 
5 (20%) 

Region of origin  
  North Africa 
  Balkans / Caucasus 
  Sub-Saharan Africa 
  Middle East 
  Asia 

 
11 (44%) 
7 (28%) 
4 (12%) 
2 (8%) 
1 (4%) 

Time since arrival in France, days 2.5 [0.5 ; 8]  
Health coverage at arrival  10 (40%) 
Family in France  11 (44%) 
French-speaking 9 (36%) 
Tourist VISA  6 (24%) 
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Table 2. Healthcare use and costs in patients with and without health coverage costs in 

the next 3 months after arrival in France  

 

ED: Emergency department; ESRD: End-stage renal disease; SMUR: Mobile emergency and 

reanimation service. The costs are expressed in eu�U�R�V�����¼�����R�Y�H�U���W�K�U�H�H���P�R�Q�W�K�V after first dialysis. 

Quantitative variables are described by median and interquartile range (IQR). Comparisons 

are performed with the U Mann-Whitney test for independent samples. 

  

 Health coverage 
N = 10 

No health coverage 
N = 15 

 
p 

Global healthcare cost  12 930 [12 224; 15 197] 22 090 [16 141; 29 176] < 0.001 

ESRD-related healthcare cost:  12 465 [11 957; 13 911] 20 813 [15 516; 28 609] < 0.001 

�³�(�P�H�U�J�H�Q�F�\-�R�Q�O�\�´���V�W�U�D�W�H�J�\��

duration, days 

 

0 [0; 7] 

 

16 [6.5; 36.5] 

 

0.002 

�³�(�P�H�U�J�H�Q�F�\-�R�Q�O�\�´���S�H�U�L�R�G 

- Dialysis sessions 

- SMUR transports 

 

0.5 [0; 2] 

0 [0; 1] 

 

4 [1.5; 8] 

2 [1; 5] 

 

0.003 

0.01 

�³�&�R�Q�Y�H�Q�W�L�R�Q�D�O�´���S�H�U�L�R�G 

- Dialysis session 

 

38.5 [33; 39] 

 

32 [22; 35.5] 

 

0.01 

Days at hospital 

- In intensive care 

- In conventional unit 

 

0.5 [0; 1] 

0 [0; 0] 

 

2 [0; 9.5] 

4 [2; 7.5] 

 

0.002 

0.06 

ED visits 1 [1; 2] 4 [2.5; 8] 0.002 

SMUR transports 0.5 [0; 1] 2 [1; 6] 0.011 

Dialysis sessions 38.5 [33; 39] 36 [27.5; 37.5] 0.14 

ESRD-related complications 1 [0; 1] 3 [1; 9] 0.023 
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Table 3: Pair-wise correlation matrix of study variables  

 

 

 

Qualitative variables are tested with U-Mann Whitney rank sum test; quantitative variables 

are tested with spearman correlation test = rho. 

Sex: female sex; HD vintage: Hemodialysis vintage; HTA: history of hypertension; Time in 

conv. HD: Time spent in conventional dialysis strategy; Complications: number of 

complications overall the study period; ED: Emergency department; SMUR: Mobile 

emergency and reanimation service; HD session: number of HD sessions overall the study 

period  
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Table 4a. Summary of the PLS model results. 

Model Component R²X 
(%) 

Cumulative 
R²X (%) 

R²Y 
(%) 

Cumulative 
R²Y (%) 

PLS First 26.0 26.0 38.3 38.3 
Second 16.9 42.9 25.5 63.8 
Third 10.0 52.9 9.2 73.0 

�7�K�H���P�R�G�H�O�V�¶���F�R�P�S�R�Q�H�Q�W�V���Z�H�U�H���F�K�R�V�H�Q���E�\���P�D�[�L�P�L�]�L�Q�J���W�K�H���Y�D�U�L�D�Q�F�H���L�Q���<��(dependent variable). 

Three components were fitted on the PLS model, explaining 73.0% of the variance in Y. The 

first 3 components explained 52.9% of the variation in predictive variables 

R²X; R-square scores for the independent variables; R²Y: R-square scores for the dependent 

variable (ESRD-related healthcare cost) 
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Table S1. Baseline characteristics at initiation of dialysis 

Qualitative variables are described with number and percentage. Quantitative variables are 

described by median and interquartile range (IQR). 

Population 
N = 25 

Time since last dialysis (days) 4 [3 ; 7] 
Acute indication 

- No complication 
- Hyperkalemia 
- Pulmonary edema 
- Severe hypertension 
- Other / unknown 

5 (20%) 
7 (28%) 
4 (16%) 
4 (16%) 
5 (20%) 

Arterial blood pressure (mmHg) 
- Systolic 
- Diastolic 

153 [139 ; 162] 
84 [73 ; 97] 

Sodium (mmol/l) 138 [135.5 ; 141] 
Potassium (mmol/l) 5.8 [5.4 ; 6.45] 
Bicarbonate (mmol/l) 18 [16 ; 20] 
Azotemia (mmol/l) 27.5 [22 ; 36] 
Serum Creatinine (µmol/l) 1185 [875 ; 1420] 
Hemoglobin (g/dl) 11.2 [8.5 ; 12.3] 
Ultrafiltration rate (ml/kg/h) 8.6 [2.7 ; 11.6] 
Duration (minutes) 240 [240 ; 240] 



31 
 

REFERENCES 
 
1.  A Hidden Epidemic: More than 850 Million Suffer from Kidney Diseases 
Worldwide, Organizations Report | Kidney News [Internet]. [cité 5 févr 2020]. 
Disponible sur: https://www.kidneynews.org/kidney -news/features/hidden -epidemic-
more-than-850-million -suffer-from-kidney-diseases-worldwide -organizations-report  
2.  Download the GKHA [Internet]. [cité 5 févr 2020]. Disponible sur: 
https://www2.theisn.org/GKHA  
3.  Liyanage T, Ninomiya T, Jha V, Neal B, Patrice HM, Okpechi I, et al. Worldwide 
access to treatment for end-stage kidney disease: a systematic review. The Lancet. 16 
mai 2015;385(9981):1975�;82.  
4.  Luyckx VA, Tonelli M, Stanifer JW. The global burden of kidney disease and the 
sustainable development goals. Bull World Health Organ. 1 juin 2018;96(6):414-422D.  
5.  Kaoutar B, Mathieu-Zahzam L, Lebas J, Chauvin P. [Health of immigrant 
population of consultants at the Baudelaire outpatient clinic in Saint-Antoine hospital in 
Paris, France]. Bull Soc Pathol Exot 1990. mai 2012;105(2):86�;94.  
6.  ���„�•�‡�”�˜�ƒ�–�‘�‹�”�‡���‡�—�”�‘�’�±�‡�•���†�‡���Ž�ï�ƒ�…�…�°�•���ƒ�—�š���•�‘�‹�•�•�ä�����ï���ƒ�…�…�°�•���ƒ�—�š���•oins des personnes sans 
�ƒ�—�–�‘�”�‹�•�ƒ�–�‹�‘�•�� �†�‡�� �•�±�Œ�‘�—�”�� �†�ƒ�•�•�� �s�s�� �’�ƒ�›�•�� �†�ï���—�”�‘�’�‡�� �”�ƒ�’�’�‘�”�–�� �†�‡�� �Ž�ï�‡�•�“�—�²�–�‡�� �t�r�r�z�ä�� ���ƒ�”�‹�•�ã��
Médecins du monde; 2009.  
7.  Campbell GA, Sanoff S, Rosner MH. Care of the undocumented immigrant in the 
United States with ESRD. Am J Kidney Dis Off J Natl Kidney Found. janv 2010;55(1):181�;
91.  
8.  Raghavan R. Caring for Undocumented Immigrants With Kidney Disease. Am J 
Kidney Dis Off J Natl Kidney Found. 2018;71(4):488�;94.  
9.  Rizzolo K, Novick TK, Cervantes L. Dialysis Care for Undocumented Immigrants 
With Kidney Failure in the COVID-19 Era: Public Health Implications and Policy 
Recommendations. Am J Kidney Dis. 1 août 2020;76(2):255�;7.  
10.  Perl J, McArthur E, Tan VS, Nash DM, Garg AX, Harel Z, et al. ESRD among 
Immigrants to Ontario, Canada: A Population-Based Study. J Am Soc Nephrol JASN. juill 
2018;29(7):1948�;59.  
11.  Van Biesen W, Vanholder R, Ernandez T, Drewniak D, Luyckx V. Caring for 
Migrants and Refugees With End-Stage Kidney Disease in Europe. Am J Kidney Dis Off J 
Natl Kidney Found. mai 2018;71(5):701�;9.  
12.  Biesen WV, Vanholder R, Vanderhaegen B, Lameire N, Wanner C, Wiecek A, et al. 
Renal replacement therapy for refugees with end-stage kidney disease: an international 
survey of the nephrological community. Kidney Int Suppl. 1 déc 2016;6(2):35�;41.  
13.  Lebano A, Hamed S, Bradby H, Gil-Salmerón A, Durá-Ferrandis E, Garcés-Ferrer J, 
�‡�–���ƒ�Ž�ä�����‹�‰�”�ƒ�•�–�•�ï���ƒ�•�†���”�‡�ˆ�—�‰�‡�‡�•�ï���Š�‡�ƒ�Ž�–�Š���•�–�ƒ�–�—�•���ƒ�•�†���Š�‡�ƒ�Ž�–�Š�…�ƒ�”�‡���‹�•�����—�”�‘�’�‡�ã���ƒ���•�…�‘�’�‹�•�‰���Ž�‹�–�‡�”�ƒ�–�—�”�‡��
review. BMC Public Health [Internet]. 30 juin 2020 [cité 8 sept 2020];20. Disponible sur: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7329528/  
14.  Kaoutar B, Gatin B, de Champs-Leger H, Vasseur V, Aparicio C, de Gennes C, et al. 
[Socio-demographic characteristics and health status of patients at a free-of-charge 
outpatient clinic in Paris]. Rev Med Interne. nov 2014;35(11):709�;14.  
15.  HCDH | Pacte international relatif aux droits économiques, sociaux et culturels 
[Internet]. [cité 5 févr 2020]. Disponible sur: 
https://www.ohchr.org/FR/ProfessionalInterest/Pages/CESCR.aspx 
16.  ���—�ï�‡�•�–-�…�‡�� �“�—�‡�� �Ž�ƒ�� �’�”�‘�–�‡�…�–�‹�‘�•�� �—�•�‹�˜�‡�”�•�‡�Ž�Ž�‡�� �•�ƒ�Ž�ƒ�†�‹�‡�� �����—�•�ƒ���•�ë�� �����•�–�‡�”�•�‡�–���ä�� ���…�‹�–�±�� �w�� �ˆ�±�˜�”��
2020]. Disponible sur: https://www.service -public.fr/particuliers/vosdroits/F34308  



32 
 

17.  Complémentaire santé solidaire (CSS) [Internet]. [cité 5 févr 2020]. Disponible 
sur: https://www.service -public.fr/particuliers/vosdroits/F10027  
18.  ���—�ï�‡�•�–-�…�‡�� �“�—�‡�� �Ž�ï�ƒ�‹�†�‡�� �•�±�†�‹�…�ƒ�Ž�‡�� �†�‡�� �Ž�ï�2�–�ƒ�–�� �����������•�ë�� �����•�–�‡�”�•�‡�–���ä�� ���…�‹�–�±�� �w�� �ˆ�±�˜�”�� �t�r�t�r���ä��
Disponible sur: https://www.service -public.fr/particuliers/vosdroits/F3079  
19.  Cervantes L, Tuot D, Raghavan R, Linas S, Zoucha J, Sweeney L, et al. Association 
of Emergency-Only vs Standard Hemodialysis With Mortality and Health Care Use 
Among Undocumented Immigrants With End-stage Renal Disease. JAMA Intern Med. 1 
févr 2018;178(2):188�;95.  
20.  Nguyen OK, Vazquez MA, Charles L, Berger JR, Quiñones H, Fuquay R, et al. 
Association of Scheduled vs Emergency-Only Dialysis With Health Outcomes and Costs 
in Undocumented Immigrants With End-stage Renal Disease. JAMA Intern Med 
[Internet]. 21 déc 2018 [cité 8 janv 2019]; Disponible sur: 
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2719198  
21.  La prise en charge des soins urgents [Internet]. [cité 26 sept 2020]. Disponible 
sur: https://www.complementaire -sante-solidaire.gouv.fr/soins_urgents.php 
22.  ENC MCO Données 2017 | Publication ATIH [Internet]. [cité 21 sept 2020]. 
Disponible sur: https://www.atih.sante.fr/enc -mco-donnees-2017 
23.  Ambulance et véhicule sanitaire léger (VSL) - professionnels | service-public.fr 
[Internet]. [cité 21 sept 2020]. Disponible sur: https://www.service-
public.fr/professionnels-entreprises/vosdroits/F22121  
24.  Abdi H. Partial least squares regression and projection on latent structure 
regression (PLS Regression). WIREs Comput Stat. 2010;2(1):97�;106.  
 

 

 

  



33 
 

APPENDIX 1. ESRD-related complications 

 

- Acute pulmonary edema: presence of signs of respiratory distress with necessity of oxygen, 

due to a state of pulmonary overload that improves with ultrafiltration. 

- Hyperkalemia: defined by association of blood potassium greater than 6.5mM and 

electrocardiographic disorders related to hyperkalemia. 

- Metabolic acidosis: defined as the association of a blood pH below 7.38 and a level of blood 

bicarbonate below 22mM. 

- Severe arterial hypertension: combination of hypertension above 180/110 mmHg and 

symptoms attributable to hypertension regressing with the decrease of the blood pressure. 

- Uremia-associated complications: pericarditis, encephalopathy or any complication 

associated to ESRD with need of hospital admission   

- Acute coronary syndrome: defined by the association of acute chest discomfort and 

compatible electrocardiographic modifications (ST-segment elevation or depression, T-wave 

inversion, flat T-wave). 

- Stroke: focal neurological deficit of abrupt onset with a brain imaging compatible with 

transient arterial ischemic attack (TIA), constituted cerebral infarction, or cerebral 

hemorrhage. 

- Acute limb ischemia: association of a sharp pain in a limb with clinical signs of interrupted 

arterial blood flow in distal arteries. 

- Digestive hemorrhage: occurrence of bleeding whose origin is between the mouth and the 

anal canal. 
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APPENDIX 2. Hospital stays and management strategy of ESRD 

 

Hospital stays (GHM)  related to the management of ESRD �&�R�V�W�����¼�� 

01M122 

04M111 

04M131 

04M132 

04M13T 

05K051 

05M09T 

05M13T 

05M17T 

10C081 

10M162 

10M163 

10M16T 

11K021 

11K022 

11K023 

11K024 

11K02J 

11M06T 

16M11T 

21M161 

23M20T 

 

28Z04Z 

Other nervous system disorders, level 2 

Respiratory signs and symptoms, level 1 

Pulmonary edema and respiratory distress, level 1 

Pulmonary edema and respiratory distress, level 2 

Pulmonary edema and respiratory distress, very short duration 

Vascular stents with myocardial infarction, level 1 

Heart failure and circulatory shock, very short duration 

Chest pain, very short duration 

Other conditions of the circulatory system, very short 

Other interventions for endocrine and metabolic disorders, level 1 

Metabolic disorders, age over 17 years, level 2 

Metabolic disorders, age over 17 years, level 3 

Metabolic disorders, age over 17 years, very short duration 

Renal failure, with dialysis, level 1 

Renal failure, with dialysis, level 2 

Renal failure, with dialysis, level 3 

Renal failure, with dialysis, level 4 

Renal failure, with dialysis, outpatient 

Renal failure, without dialysis, very short term 

Other disorders of the erythrocyte lineage, very short duration 

Other iatrogenic complications not elsewhere classified, level 1 

Other symptoms and reasons for seeking care for CMD 23, very 

short term 

Hemodialysis, in sessions 

3702 

969 

1745 

4847 

1258 

4975 

1033 

821 

813 

2997 

2708 

4644 

728 

2233 

6872 

12855 

23476 

2217 

916 

958 

1749 

762 

 

319 

 

CMD: Major diagnostic categories ; ESRD: End-stage renal disease ; GHM, homogenous 

groups of patients. 
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CMD: Major diagnostic categories ; ESRD: End-stage renal disease ; GHM, homogenous 

groups of patients 

 

 

Hospital stays (GHM)  unrelated to the management of ESRD �&�R�V�W�����¼�� 

01M221 

05C191 

05C211 

05C21J 

05K101 

05K261 

 

06M18T 

 

08C611 

10M022 

11C091 

11C09J 

23M101 

Migraines and headaches, level 1 

Cardiac defibrillator placement, level 1 

Creation and repair of arteriovenous fistulas for CMD 05, level 1 

Creation and repair of arteriovenous fistulas for CMD 05, ambulatory 

Vascular Diagnostic Procedures, Level 1 

Therapeutic acts on vascular accesses or veins by vascular route, age 

over 17 years, level 1 

Symptoms and other health care utilization of CMD 06, very short 

term 

Major Interventions for Osteoarticular Infections, Level 1 

Diabetes, age over 35 years, level 2 

Creation and repair of arteriovenous fistulas for CMD 11, level 1 

Creation and repair of arteriovenous fistulas for CMD 11, ambulatory 

Surgical follow-up care, level 1 

1021 

15646 

2614 

1782 

1881 

2259 

 

685 

 

5332 

2670 

2093 

1610 

1414 
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ABSTRACT 

Introduction.  
In the setting of migration, extra-European patients with end-stage renal disease (ESRD) have 
a lower access to renal replacement therapy (RRT). Healthcare coverage access at arrival in 
France may influence hemodialysis strategy during the first 3 months. We aimed to study 
clinical healthcare costs and outcomes in this population in Marseille. 

Methods. 
We conducted a retrospective cohort study of ESRD migrant patients admitted for hemodialysis 
in our center over a 4-years period. Patients were recently arrived in France and willing to stay 
regardless of their administrative status with a local follow-up of at least 3 months. The first 
group with access to Protection Universelle Maladie (PUMA) was compared to patients without 
access to PUMA. Patients with operational health coverage were scheduled in conventional 
�G�L�D�O�\�V�L�V���D�Q�G���S�D�W�L�H�Q�W�V���Z�L�W�K�R�X�W���K�H�D�O�W�K���F�R�Y�H�U�D�J�H���K�D�G���W�U�D�Q�V�L�H�Q�W���³�H�P�H�U�J�H�Q�F�\-�R�Q�O�\�´���G�L�D�O�\�V�L�V���E�H�I�R�U�H��
their rights were effective. We assessed the ESRD-related costs for the healthcare system and 
the medical outcomes during the 3-months period after arrival. Multivariate analysis was 
performed with partial least square regression. 

Results. 
We included 25 patients aged in median 42.6 [31.7; 53.6] years old and 60% of them were 
males. Ten patients had access to PUMA on arrival and 15 patients did not. Baseline 
characteristics were similar between the two groups. Four patients (26%) in the No healthcare 
cover�D�J�H���J�U�R�X�S���Q�H�H�G�H�G���D���V�Z�L�W�F�K���I�U�R�P���³�H�P�H�U�J�H�Q�F�\-�R�Q�O�\�´���W�R��conventional strategy for medical 
reason. ESRD-related healthcare costs were also higher in the absence of medical coverage 
(20 813 [15 516; 28 609] vs 12 465 [11 957; 13 911], p < 0.001). Patients in the No healthcare 
�F�R�Y�H�U�D�J�H���J�U�R�X�S���V�S�H�Q�W���P�R�U�H���W�L�P�H���L�Q���³�H�P�H�U�J�H�Q�F�\-�R�Q�O�\�´���G�L�D�O�\�V�L�V���������������>�������������������@���Y�V�������>���������@���G�D�\�V����
p=0.002) and had more ESRD-related complications (3 [1; 9] vs 1 [0; 1], p=0.02) than patients 
with health coverage. Partial least square regression analysis show that the strongest 
independent predictor of healthcare costs was the number of ESRD-related complications 
(R²Xy = 0.96). 

Conclusion. 
This study is the first French cohort describing ESRD patients at their arrival in France with a 
medico-economic and outcome analysis. The absence of healthcare coverage and the 
�V�X�E�V�H�T�X�H�Q�W���³�H�P�H�U�J�H�Q�F�\-�R�Q�O�\�´���G�L�D�O�\�V�L�V���V�W�U�D�W�H�J�\���D�U�H���V�W�U�R�Q�J�O�\���D�V�V�R�F�L�D�W�H�G���Z�L�W�K��higher healthcare 
costs and more frequent ESRD-related complications in migrant patients with ESRD. 

Keywords : 
End-stage renal disease (ESRD), chronic kidney disease, hemodialysis, migrant patient. 
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