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/H�FDUERSODWLQH�D�GHV�SURSULpWpV�ELRFKLPLTXHV�VLPLODLUHV�j�FHOOH�GX�FLVSODWLQH��SURGXLVDQW�DLQVL�GH�

O��'1� HVVHQWLHOOHPHQW� HQWUH� EULQV�� GHV� UpWLFXODWLRQV�� �KH�� OHV� SDWLHQWV� GRQW� OD� FODLUDQFH� GH� OD�

FUpDWLQLQH�HVW�GH����PO�PLQ�RX�SOXV�DX�TXHOV�RQ�DGPLQLVWUH�GX�FDUERSODWLQH�LQMHFWDEOH�j�GHV�GRVHV�

GH� ���� j� ���� PJ�P��� OHV� FRQFHQWUDWLRQV� SODVPDWLTXHV� GH� FDUERSODWLQH� GLPLQXHQW� GH� PDQLqUH�

ELSKDVLTXH�� DYHF� GHV� GHPL�YLHV� ErWD� HW� DOSKD�PR�HQQHV� GH� ���� K� HW� ���� K�� UHVSHFWLYHPHQW��/D�

FODLUDQFH�FRUSRUHOOH� WRWDOH�� OH�YROXPH�DSSDUHQW�GH�GLVWULEXWLRQ��HW� OH� WHPSV�PR�HQ�GH�UpVLGHQFH�

SRXU� OH�FDUERSODWLQH�HVW�GH����P/�PLQ��GH����/�HW�GH�����K�� UHVSHFWLYHPHQW��/D��PD��HW� O��6��

DXJPHQWHQW� GH� IDoRQ� OLQpDLUH� DYHF� OD� GRVH�� 3DU� FRQVpTXHQW�� VXU� OD� SODJH� GH� GRVHV� pWXGLpHV�� OH�

FDUERSODWLQH� SUpVHQWH� XQH� SKDUPDFRFLQpWLTXH� OLQpDLUH� FKH�� OHV� SDWLHQWV� GRQW� OD� FODLUDQFH� GH� OD�

FUpDWLQLQH�HVW�≥�60�ml/PLQ��

�

/�DGPLQLVWUDWLRQ� UpSpWpH� SHQGDQW� TXDWUH� MRXUV� FRQVpFXWLIV� Q�D� SDV� SURGXLW� XQH� DFFXPXODWLRQ� GH�

SODWLQH� GDQV� OH� SODVPD�� �SUqV� O�DGPLQLVWUDWLRQ� GH� FDUERSODWLQH�� OHV� YDOHXUV� VLJQDOpHV� SRXU� OHV�

GHPL�YLHV�G�pOLPLQDWLRQ� WHUPLQDOH�GH�SODWLQH�OLEUH�XOWUDILOWUDEOH�HW�GH�FDUERSODWLQH�FKH��O�KRPPH�

VRQW� G�HQYLURQ� �� KHXUHV� HW� ���� KHXUH�� UHVSHFWLYHPHQW�� 3HQGDQW� OD� SKDVH� LQLWLDOH�� OD� SOXSDUW� GX�

SODWLQH�OLEUH�XOWUDILOWUDEOH�HVW�SUpVHQW�VRXV�IRUPH�GH�FDUERSODWLQH��/D�GHPL�YLH�WHUPLQDOH�GX�SODWLQH�

SODVPDWLTXH�WRWDO�HVW�GH����KHXUHV��(QYLURQ������GX�SODWLQH�SODVPDWLTXH�VH�OLH�DX��SURWpLQHV�GDQV�

OHV� ��� KHXUHV� VXLYDQW� O�DGPLQLVWUDWLRQ�� DSUqV� TXRL� LO� HVW� OHQWHPHQW� pOLPLQp� DYHF� XQH� GHPL�YLH�

PLQLPDOH�GH���MRXUV��

�

/D� SULQFLSDOH� YRLH� G�pOLPLQDWLRQ� GX� FDUERSODWLQH� HVW� O�H�FUpWLRQ� UpQDOH�� /HV� SDWLHQWV� GRQW� OD�

FODLUDQFH�GH�OD�FUpDWLQLQH�VH�VLWXH�j����PO�PLQ�RX�SOXV�H�FUqWHQW������GH�OD�GRVH�GH�FDUERSODWLQH�

GDQV�O�XULQH�HW�FH��JpQpUDOHPHQW��GDQV�OHV����j����KHXUHV��/D�WRWDOLWp�GX�SODWLQH�GDQV�OHV�XULQHV�

VXU����K�HVW�SUpVHQWH�VRXV�IRUPH�GH�FDUERSODWLQH��HW�VHXOHPHQW���j�����GH�OD�GRVH�HVW�H�FUpWpH�

HQWUH����HW����KHXUHV��
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/D� FODLUDQFH� FRUSRUHOOH� WRWDOH� HW� OD� FODLUDQFH� UpQDOH� GX� SODWLQH� XOWUDILOWUDEOH� OLEUH� VRQW� HQ�

FRUUpODWLRQ�DYHF�OH�WDX��GH�ILOWUDWLRQ�JORPpUXODLUH��PDLV�SDV�DYHF�OD�VpFUpWLRQ�WXEXODLUH��

�

�KH�� OHV�SDWLHQWV�GRQW� OD�FODLUDQFH�GH� OD� FUpDWLQLQH�HVW� LQIpULHXUH�j����P/�PLQ�� OHV�FODLUDQFHV�

FRUSRUHOOH� WRWDOH�HW� UpQDOH�GX�FDUERSODWLQH�GLPLQXHQW�j�PHVXUH�TXH�GLPLQXH�OD�FODLUDQFH�GH� OD�

FUpDWLQLQH��3DU�FRQVpTXHQW��OD�SRVRORJLH�GH�FDUERSODWLQH�LQMHFWDEOH��%3��GHYUDLW�rWUH�UpGXLWH�FKH��

OHV� SDWLHQWV� GRQW� OD� FODLUDQFH� GH� OD� FUpDWLQLQH� HVW� �� ��� P/�PLQ� �YRLU� 3262/2*,(� (7�

�'0,1,675�7,21���
�

,1',���,21��(����,/,���,21��/,1,4�(�
�

�

/H�FDUERSODWLQH�LQMHFWDEOH��HVW�LQGLTXp�SRXU�OH�WUDLWHPHQW�GX�FDQFHU�GH�O�RYDLUH�DYDQFp�G�RULJLQH�

pSLWKpOLDOH�HQ�JXLVH�GH����

D��WUDLWHPHQW�GH�SUHPLqUH�LQWHQWLRQ��

E��WUDLWHPHQW�GH�GHX�LqPH�LQWHQWLRQ��DSUqV�O�pFKHF�G�DXWUHV�WUDLWHPHQWV��
�
�

�21�5(�,1',���,21��
�
/H�FDUERSODWLQH�LQMHFWDEOH��HVW�FRQWUH�LQGLTXp�FKH��OHV�SDWLHQWV�SUpVHQWDQW�XQH�LQVXIILVDQFH�UpQDOH�

VpYqUH�SUpH�LVWDQWH��VDXI�VL�VHORQ�OH�MXJHPHQW�GX�PpGHFLQ�HW�GX�SDWLHQW��OHV�DYDQWDJHV�SRVVLEOHV�

GX�WUDLWHPHQW�O�HPSRUWHQW�VXU�OHV�ULVTXHV��/H�FDUERSODWLQH�LQMHFWDEOH��QH�GRLW�SDV�rWUH�XWLOLVp�FKH��

OHV�SDWLHQWV�DWWHLQWV�GH�VXSSUHVVLRQ�PpGXOODLUH�JUDYH�HW�RX�FKH��OHV�SDWLHQWV�DWWHLQWV�GH�WXPHXUV�

KpPRUUDJLTXHV��/H�FDUERSODWLQH�LQMHFWDEOH��HVW�pJDOHPHQW�FRQWUH�LQGLTXp�FKH��OHV�SDWLHQWV�D�DQW�

GHV�DQWpFpGHQWV�GH�UpDFWLRQV�DOOHUJLTXHV�JUDYHV�DX�FDUERSODWLQH��j�G�DXWUHV�FRPSRVpV�FRQWHQDQW�

G�DXWUHV�FRPSRVpV�GX�SODWLQH��RX�DX�PDQQLWRO��
�
�

0,�(��(1���5'(�
�

/H� FDUERSODWLQH� LQMHFWDEOH�� GRLW� rWUH� XWLOLVp� XQLTXHPHQW� SDU� GHV� PpGHFLQV� H�SpULPHQWpV� HQ�

FKLPLRWKpUDSLHV�DQWLQpRSODVLTXHV��'HV�QXPpUDWLRQV�JOREXODLUHV��DLQVL�TXH�GHV�WHVWV�GH�OD�IRQFWLRQ�

UpQDOH� HW� GH� OD� IRQFWLRQ� KpSDWLTXH�� GRLYHQW� rWUH� HIIHFWXpV� UpJXOLqUHPHQW�� 2Q� GRLW� FHVVHU� OH�

PpGLFDPHQW� VL� RQ� REVHUYH� XQH� GpSUHVVLRQ� PpGXOODLUH� DQRUPDOH� RX� XQH� IRQFWLRQ� UpQDOH� RX�

KpSDWLTXH�DQRUPDOH���

�

6RQ� SRWHQWLHO� FDUFLQRJqQH� Q�D� SDV� pWp� pWXGLp�� PDLV� G�DXWUHV� FRPSRVpV� DYHF� GHV� PpFDQLVPHV�

G�DFWLRQ�HW�XQ�SRXYRLU�PXWDJqQH�VHPEODEOHV�RQW�pWp�UDSSRUWpV�FRPPH�pWDQW�FDQFpULJqQHV��

�

�R�LFL�p��pPD�RORJLTXH�

/D� OHXFRSpQLH�� OD� QHXWURSpQLH� HW� OD� WKURPERF�WRSpQLH� VRQW� GpSHQGDQWHV� GH� OD� GRVH� HW�� SDU�

FRQVpTXHQW��OLPLWHQW�FHOOH�FL��2Q�GRLW�HIIHFWXHU�GHV�QXPpUDWLRQV�JOREXODLUHV�IUpTXHQWHV�SHQGDQW�OH�

WUDLWHPHQW�SDU�OH�FDUERSODWLQH�HW��HQ�FDV�GH�WR�LFLWp��MXVTX�j�FH�TXH�OH�SDWLHQW�VRLW�FRPSOqWHPHQW�

UpWDEOL��

�

/D�P�pORVXSSUHVVLRQ�HVW�SOXV�LPSRUWDQWH�FKH��OHV�SDWLHQWV�SUpDODEOHPHQW�WUDLWpV��HQ�SDUWLFXOLHU�SDU�



��
�

OH�FLVSODWLQH��HW�RX�FKH��OHV�LQVXIILVDQWV�UpQDX���/HV�SRVRORJLHV�LQLWLDOHV�GH�FDUERSODWLQH�LQMHFWDEOH���

GHYUDLHQW� rWUH� UpGXLWHV� HQ� FRQVpTXHQFH� FKH�� FHV� JURXSHV� GH� SDWLHQWV� �YRLU� 3262/2*,(� (7�

�'0,1,675�7,21���2Q�GRLW�pJDOHPHQW�DVVXUHU�XQH�VXUYHLOODQFH�pWURLWH�GHV�SDWLHQWV�SDU�OH�ELDLV�

GH�IUpTXHQWHV�QXPpUDWLRQV�VDQJXLQHV�HQWUH�OHV�WUDLWHPHQWV��'DQV�GHV�FLUFRQVWDQFHV�QRUPDOHV��RQ�

QH�GRLW�SDV�DGPLQLVWUHU�XQ�WUDLWHPHQW�SDU�OH�FDUERSODWLQH�LQMHFWDEOH��SOXV�VRXYHQW�TX�XQH�IRLV�SDU�

PRLV�� /RUVTX�RQ� DGPLQLVWUH� GX� FDUERSODWLQH� LQMHFWDEOH�� HQ� DVVRFLDWLRQ� DYHF� G�DXWUHV� FRPSRVpV�

P�pORVXSSUHVVHXUV��RQ�GRLW�SODQLILHU�WUqV�VRLJQHXVHPHQW�OHV�GRVHV�HW�OH�VFKpPD�G�DGPLQLVWUDWLRQ�

DILQ�GH�PLQLPLVHU�OHV�HIIHWV�DGGLWLIV��

�

/�DQpPLH�HVW�IUpTXHQWH�HW�FXPXODWLYH��8Q�VXSSRUW�WUDQVIXVLRQQHO�HVW�VRXYHQW�QpFHVVDLUH�SHQGDQW�OH�

WUDLWHPHQW��HQ�SDUWLFXOLHU�FKH��OHV�SDWLHQWV�UHFHYDQW�XQ�WUDLWHPHQW�SURORQJp��

�

�R�LFL�p�QHXURORJLTXH�

%LHQ� TXH� OD� WR�LFLWp� QHXURORJLTXH� SpULSKpULTXH� HVW� JpQpUDOHPHQW� UDUH� HW� G�LQWHQVLWp� OpJqUH�� VD�

IUpTXHQFH� DXJPHQWH� FKH�� OHV� SDWLHQWV� GH� SOXV� GH� ��� DQV� HW�RX� FKH�� OHV� SDWLHQWV� SUpDODEOHPHQW�

WUDLWpV�SDU� OH�FLVSODWLQH��2Q�D�REVHUYp�XQH� VWDELOLVDWLRQ�RX�XQH�DPpOLRUDWLRQ�GH� OD�QHXURWR�LFLWp�

LQGXLWH�SDU�OH�FLVSODWLQH�SUpH�LVWDQWH�FKH��HQYLURQ�OD�PRLWLp�GHV�SDWLHQWV�UHFHYDQW�GX�FDUERSODWLQH�

HQ�WDQW�TXH�WUDLWHPHQW�VHFRQGDLUH��

�

5DUHPHQW��RQ�D�UDSSRUWp�GHV�WURXEOHV�YLVXHOV����FRPSULV�XQH�SHUWH�GH�YLVLRQ��DSUqV�O�XWLOLVDWLRQ�GX�

FDUERSODWLQH�� j� GHV� GRVHV� VXSpULHXUHV� j� FHOOHV� UHFRPPDQGpHV� FKH�� OHV� SDWLHQWV� DWWHLQWV�

G�LQVXIILVDQFH� UpQDOH�� ,O� VHPEOHUDLW� TXH� OD� YLVLRQ� VH� UpWDEOLW� FRPSOqWHPHQW� RX� GDQV� XQH� ODUJH�

PHVXUH�GDQV�OHV�VHPDLQHV�VXLYDQW�O�DUUrW�GH�FHV�GRVHV�pOHYpHV��

�

��LOLVD�LRQ�SHQGDQ��OD�JURVVHVVH�

/H�FDUERSODWLQH�LQMHFWDEOH��SHXW�QXLUH�DX�I°WXV�ORUVTX�LO�HVW�DGPLQLVWUp�j�XQH�IHPPH�HQFHLQWH��/H�

FDUERSODWLQH�V�HVW�UpYpOp�HPEU�RWR�LTXH�HW�WpUDWRJqQH�FKH��OH�UDW�UHFHYDQW�OH�PpGLFDPHQW�SHQGDQW�

O�RUJDQRJHQqVH� DLQVL� TXH� PXWDJqQH� GDQV� SOXVLHXUV� V�VWqPHV� H�SpULPHQWDX��� �XFXQH� pWXGH�

FRQWU�OpH� Q�D� pWp� UpDOLVpH� FKH�� OD� IHPPH� HQFHLQWH�� 6L� FH� PpGLFDPHQW� HVW� XWLOLVp� SHQGDQW� OD�

JURVVHVVH��RX�VL�OD�SDWLHQWH�GHYLHQW�HQFHLQWH�SHQGDQW�OD�SULVH�GH�FH�PpGLFDPHQW��RQ�GHYUDLW�DYLVHU�

OD� SDWLHQWH� GX� ULVTXH� SRWHQWLHO� SRXU� OH� I°WXV�� /HV� IHPPHV� HQ� �JH� GH� SURFUpHU� GRLYHQW� rWUH�

LQIRUPpHV�G�pYLWHU�WRXWH�JURVVHVVH��

�

�X�UH��

%LHQ�TXH�OH�FDUERSODWLQH�DLW�XQ�SRWHQWLHO�QpSKURWR�LTXH�OLPLWp��XQ�WUDLWHPHQW�FRQFRPLWDQW�SDU�

OHV�DPLQRVLGHV�D�GRQQp�OLHX�j�GHV�pSLVRGHV�GH�WR�LFLWp�UpQDOH�HW�DXGLRORJLTXH�DFFUXH��8QH�SHUWH�

G�DXGLWLRQ� FOLQLTXHPHQW� VLJQLILFDWLYH� D� pWp� VLJQDOpH� FKH��GHV� SDWLHQWV� SpGLDWULTXHV� ORUVTXH� OH�

FDUERSODWLQH�D�pWp�DGPLQLVWUp�j�GHV�GRVHV�VXSpULHXUHV�DX��GRVHV�UHFRPPDQGpHV�HQ�DVVRFLDWLRQ�

DYHF�G�DXWUHV� DJHQWV�RWRWR�LTXHV��'HV�GRVHV� WUqV�pOHYpHV�GH�FDUERSODWLQH� �MXVTX�j� FLQT� IRLV� OD�

GRVH� UHFRPPDQGpH� HQ� PRQRWKpUDSLH� RX� SOXV�� RQW� GRQQp� OLHX� j� GH� JUDYHV� DQRPDOLHV� GHV�

IRQFWLRQV�KpSDWLTXH�HW�UpQDOH���
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�RPPH�DYHF�G�DXWUHV�FRPSRVpV�GX�SODWLQH�� GHV� UpDFWLRQV�DOOHUJLTXHV�j� OD�FDUERSODWLQH�RQW�pWp�

UDSSRUWpHV���HOOHV�FL�SHXYHQW�VXUYHQLU�GDQV�OHV�PLQXWHV�VXLYDQW�O�DGPLQLVWUDWLRQ�HW�GRLYHQW�rWUH�

SULVHV�HQ�FKDUJH�SDU�XQ�WUDLWHPHQW�GH�VRXWLHQ�DSSURSULp��

/H�FDUERSODWLQH�SHXW�SURYRTXHU�GHV�QDXVpHV�HW�GHV�YRPLVVHPHQWV��TXL�SHXYHQW�rWUH�SOXV�JUDYHV�

FKH��OHV�SDWLHQWV�SUpDODEOHPHQW�WUDLWpV��HQ�SDUWLFXOLHU�FKH��OHV�SDWLHQWV�SUpFpGHPPHQW�WUDLWpV�SDU�

OH� FLVSODWLQH��� 8QH� SUpPpGLFDWLRQ� SDU� GHV� DQWLpPpWLTXHV� HW� OD� SURORQJDWLRQ� GX� WHPSV� GH�

O�DGPLQLVWUDWLRQ�GX�FDUERSODWLQH�VRLW�SDU�SHUIXVLRQ�FRQWLQXH�RX�VXU�FLQT�MRXUV�FRQVpFXWLIV�RQW�pWp�

UDSSRUWpV�rWUH�XWLOHV�SRXU�UpGXLUH�O�LQFLGHQFH�HW�O�LQWHQVLWp�GH�FHW�HIIHW�LQGpVLUDEOH��

�

35e����,21��
�

�

/HV� QXPpUDWLRQV� JOREXODLUHV� HW� OHV� pSUHXYHV� GHV� IRQFWLRQV� UpQDOH� HW� KpSDWLTXH� GRLYHQW� rWUH�

pWURLWHPHQW� VXUYHLOOpHV�� /D�QXPpUDWLRQ� JOREXODLUH� HVW� UHFRPPDQGpH�HQ� GpEXW�GH� WUDLWHPHQW� HW� j�

LQWHUYDOOH� KHEGRPDGDLUH� DILQ� G�pYDOXHU� OH� QDGLU� KpPDWRORJLTXH� SRXU� OHV� DMXVWHPHQWV� GHV� GRVHV�

XOWpULHXUHV���SUqV�OH�WUDLWHPHQW�LQLWLDO��OD�OHXFRSpQLH�HW�OD�WKURPERF�WRSpQLH�VRQW�j�OHXUV�SOXV�EDV�

QLYHDX��HQWUH�OHV�MRXUV����HW����HW����HW�����UHVSHFWLYHPHQW��6L�OD�QXPpUDWLRQ�GHV�JOREXOHV�EODQFV�

FKXWH� HQ� GHVVRXV� GH� ������ FHOOXOHV�PP�� RX� VL� OD� QXPpUDWLRQ� SODTXHWWDLUH� FKXWH� HQ� GHVVRXV� GH�

�������FHOOXOHV�PP���LO�IDXW�HQYLVDJHU�O�DUUrW�GX�WUDLWHPHQW�SDU�OH�FDUERSODWLQH�LQMHFWDEOH��MXVTX�DX�

UpWDEOLVVHPHQW�GH�OD�PRHOOH�RVVHXVH��FH�TXL�VH�SURGXLW�JpQpUDOHPHQW�HQ���j���VHPDLQHV��

�

/D�WR�LFLWp�UpQDOH�QH�OLPLWH�JpQpUDOHPHQW�SDV�OD�GRVH�FKH��OHV�SDWLHQWV�UHFHYDQW�GX�FDUERSODWLQH��

(OOH�Q�H�LJH�SDV�QRQ�SOXV�GH�PHVXUHV�SUpYHQWLYHV�WHOOHV�TXH�OD�UpK�GUDWDWLRQ�j�KDXW�YROXPH�RX�XQH�

GLXUqVH�IRUFpH��1pDQPRLQV��XQH�DXJPHQWDWLRQ�GX�WDX��G�D�RWH�XUpLTXH�VDQJXLQ�HW�GH�OD�FUpDWLQLQH�

VpULTXH�SHXW�VH�SURGXLUH�FKH��HQYLURQ���j������GHV�SDWLHQWV��8QH�DOWpUDWLRQ�GH�OD�IRQFWLRQ�UpQDOH��

WHOOH�TXH�GpILQLH�SDU�XQH�GLPLQXWLRQ�GH�OD�FODLUDQFH�GH�OD�FUHDWLQLQH�LQIpULHXUH�j����P/�PLQ��SHXW�

rWUH�REVHUYpH�FKH��HQYLURQ������GHV�SDWLHQWV��/�LQFLGHQFH�HW�OD�JUDYLWp�GH�OD�QpSKURWR�LFLWp�SHXW�

DXJPHQWHU�FKH��OHV�SDWLHQWV�SUpVHQWDQW�XQH�LQVXIILVDQFH�UpQDOH�DYDQW�G�HQWDPHU�OH�WUDLWHPHQW�SDU�

OH�FDUERSODWLQH��,O�Q�HVW�SDV�FODLU�VL�XQ�SURJUDPPH�G�K�GUDWDWLRQ�DSSURSULpH�SRXUUDLW�UHPpGLHU�j�FHW�

HIIHW�� 8QH� UpGXFWLRQ� GH� OD� GRVH� RX� O�DUUrW� GX� WUDLWHPHQW� HVW� QpFHVVDLUH� HQ� SUpVHQFH� G�DOWpUDWLRQ�

JUDYH�GH�OD�IRQFWLRQ�UpQDOH��

�

/D� QHXURWR�LFLWp� V�HVW� JpQpUDOHPHQW� OLPLWpH� DX�� SDUHVWKpVLHV� HW� j� XQH� GLPLQXWLRQ� GHV� UpIOH�HV�

WHQGLQHX��� /D� IUpTXHQFH� HW� O�LQWHQVLWp� GH� FHW� HIIHW� VHFRQGDLUH� DXJPHQWHQW� FKH�� OHV� SDWLHQWV�

SUpDODEOHPHQW� WUDLWpV� SDU� OH� FLVSODWLQH�� �LQVL�� GHV� pYDOXDWLRQV� QHXURORJLTXHV� GHYUDLHQW� rWUH�

HIIHFWXpHV�VXU�XQH�EDVH�UpJXOLqUH��

�

8QH� IRLV� UHFRQVWLWXp�� OH� FDUERSOD�LQH� LQMHF�DEOH�� HV�� S��VLTXHPHQ�� LQFRPSD�LEOH� DYHF� �RX��

GLVSRVL�LI� SRXU� SHUIXVLRQ�� �RX�H� DLJXLOOH� RX� �RX�H� VHULQJXH� FRQ�HQDQ��GH� O�DOXPLQLXP��8QH�

LQWHUDFWLRQ�VH�SURGXLW�HQWUH�O�DOXPLQLXP�HW�OH�SODWLQH�GX�FDUERSODWLQH�SURYRTXDQW�XQ�SUpFLSLWp�QRLU�

TXL�HVW�YLVLEOH�GDQV�OD�VROXWLRQ��YRLU�5(16(,*1(0(176�3��50��(87,48(6���/D�VROXWLRQ�

UHFRQVWLWXpH����

�

/H�FDUERSODWLQH�SHXW�SURYRTXHU�GHV�QDXVpHV�HW�GHV�YRPLVVHPHQWV��TXL�SHXYHQW�rWUH�SOXV�JUDYHV�

FKH��OHV�SDWLHQWV�SUpDODEOHPHQW�WUDLWpV��HQ�SDUWLFXOLHU�FKH��OHV�SDWLHQWV�SUpFpGHPPHQW�WUDLWpV�SDU�



��
�

OH� FLVSODWLQH��� 8QH� SUpPpGLFDWLRQ� SDU� GHV� DQWLpPpWLTXHV� HW� OD� SURORQJDWLRQ� GX� WHPSV� GH�

O�DGPLQLVWUDWLRQ�GX�FDUERSODWLQH�VRLW�SDU�SHUIXVLRQ�FRQWLQXH�RX�VXU�FLQT�MRXUV�FRQVpFXWLIV�RQW�pWp�

UDSSRUWpV�rWUH�XWLOHV�SRXU�UpGXLUH�O�LQFLGHQFH�HW�O�LQWHQVLWp�GH�FHW�HIIHW�LQGpVLUDEOH��

�

��LOLVD�LRQ�HQ�SpGLD�ULH��

/�LQQRFXLWp�HW�O�HIILFDFLWp�Q�RQW�SDV�pWp�V�VWpPDWLTXHPHQW�pWXGLpHV�FKH��OHV�HQIDQWV���

�

�OODL�HPHQ���

2Q� QH� VDLW� SDV� VL� FH� PpGLFDPHQW� HVW� H�FUpWp� GDQV� OH� ODLW� PDWHUQHO� KXPDLQ�� 3XLVTXH� SOXVLHXUV�

PpGLFDPHQWV�VRQW�H�FUpWpV�GDQV�OH�ODLW�PDWHUQHO�HW�HQ�UDLVRQ�GX�SRWHQWLHO�G�LPSRUWDQWHV�UpDFWLRQV�

LQGpVLUDEOHV�GX�FDUERSODWLQH�FKH��OHV�QRXUULVVRQV��RQ�GHYUDLW�LQWHUURPSUH�O�DOODLWHPHQW�SHQGDQW�OH�

WUDLWHPHQW���

�

,Q�HUDF�LRQV�PpGLFDPHQ�HXVHV��

/�XWLOLVDWLRQ� GH� FDUERSODWLQH� LQMHFWDEOH�� DYHF� GHV� FRPSRVpV� QpSKURWR�LTXHV� Q�HVW� SDV�

UHFRPPDQGpH��
�
�

())(���,1'e�,5��/(��
�

/D� IUpTXHQFH� GHV� HIIHWV� LQGpVLUDEOHV� GDQV� OH� WDEOHDX� TXL� VXLW� HVW� WLUpH� G�XQH� EDVH� GH� GRQQpHV�

FXPXODWLYHV� SRUWDQW� VXU� ������ SDWLHQWV� UHFHYDQW� GX� FDUERSODWLQH� LQMHFWDEOH� HQ�PRQRWKpUDSLH�� ��

FRPSULV�DSUqV�OD�FRPPHUFLDOLVDWLRQ�GX�SURGXLW��

�

5e680e�'(6�())(76�,1'e6,5�%/(6���(��������3�7,(176�5(�(9�17�'8�

��5%23/�7,1(�,1-(�7�%/(�

� ��'�,1�,'(1�(�

0RHOOH�RVVHXVH�FKH��OHV�SDWLHQWV�YDOHXUV�GH�UpIpUHQFH�QRUPDOHV��

7KURPERSpQLH� ���������PP���

1HXWURSpQLH� ���������PP���

/HXFRSpQLH� ���������PP���

�QpPLH� �����J�G/��

,QIHFWLRQV��

6DLJQHPHQW��

7UDQVIXVLRQV�

�

���

���

���

���

��

��

���

*DVWUR�LQWHVWLQDO��

9RPLVVHPHQW��

1DXVpH��

'RXOHXU��

'LDUUKpH��

�RQVWLSDWLRQ�

�

���

���

���

��

��

1HXURORJLTXH��

1HXURSDWKLH�SpULSKpULTXH��

6�PSW�PHV�GX�61��

2WRWR�LFLWp�FOLQLTXH�HW�DXWUHV�WURXEOHV�VHQVRULHOV�

�

��

��

��



��
�

5e680e�'(6�())(76�,1'e6,5�%/(6���(��������3�7,(176�5(�(9�17�'8�

��5%23/�7,1(�,1-(�7�%/(�

� ��'�,1�,'(1�(�

5pQDO��

↓�de�la�clairance�de�la�créatinine�(patients�avec�clairance�de�la�créatinine�de�

≥�60�ml/min�en�début�d’étude)��

↑�de�la�créatinine�sérique��

↑�de�l’azote�uréique�sanguin�

↑�de�l’acide�urique�

�

���

�

��

���

��

eOHFWURO�WHV��

↓�du�sodium�sérique��

↓�de�la�kaliémie��

↓�GH�OD�FDOFpPLH��

↓�du�magnésium�sérique�

�

���

���

���

���

�pSDWLTXH��SDWLHQWV�DYHF�YDOHXUV�GH�UpIpUHQFH�QRUPDOHV���

↑�de�la�phosphatase�alcaline��

↑�de�l’AST��

↑�de�la�bilirubine�totale�

�

5pDFWLRQ�G�K�SHUVHQVLELOLWp��

7RXWHV�

�

���

���

��

�

�

��

�XWUH��

�VWKpQLH��

�ORSpFLH�

�

��

��

�

�pPD�RORJLTXH�

�

/D�P�pORVXSSUHVVLRQ�HVW�OD�WR�LFLWp�OLPLWDQW�OD�GRVH�GH�FDUERSODWLQH���KH��OHV�SDWLHQWV�DYHF�GHV�

YDOHXUV�GH�UpIpUHQFH�QRUPDOHV��XQH�WKURPERF�WRSpQLH�DYHF�XQ�QRPEUH�GH�SODTXHWWHV�LQIpULHXU�j�

�������PP��VXUYLHQW�FKH�������GHV�SDWLHQWV��XQH�QHXWURSpQLH�DYHF�XQ�QRPEUH�GH�JUDQXORF�WHV�

LQIpULHXU�j�������PP��FKH�������GHV�SDWLHQWV��HW�XQH�OHXFRSpQLH�DYHF�QXPpUDWLRQ�OHXFRF�WDLUH�

LQIpULHXUH�j�������PP��FKH�������GHV�SDWLHQWV��/H�QDGLU�VXUYLHQW�JpQpUDOHPHQW�DX���H�MRXU��DX�

��H� MRXU� FKH�� OHV� SDWLHQWV� UHFHYDQW� GX� FDUERSODWLQH� HQ� DVVRFLDWLRQ��� �X� ERXW� GH� ��� MRXUV�� OH�

UpWDEOLVVHPHQW�GH�OD�QXPpUDWLRQ�SODTXHWWDLUH�DX�GHOj�GH� ���������PP��VXUYLHQW�FKH�������GHV�

SDWLHQWV�� OH� UpWDEOLVVHPHQW� GHV� QHXWURSKLOHV� DX�GHOj� GH� ������PP�� VXUYLHQW� FKH�� ����� GHV�

SDWLHQWV� HW� OH� UpWDEOLVVHPHQW� GHV� OHXFRF�WHV� DX�GHOj� GH� ������PP�� VXUYLHQW� FKH�� ����� GHV�

SDWLHQWV��2Q�D�pJDOHPHQW� VLJQDOp�GHV�FDV�GH�QHXWURSpQLH�IpEULOH�DSUqV�OD�FRPPHUFLDOLVDWLRQ�GX�

SURGXLW��

�

/D�P�pORWR�LFLWp�HVW�SOXV�VpYqUH�FKH��OHV�SDWLHQWV�SUpDODEOHPHQW�WUDLWpV��HQ�SDUWLFXOLHU�FKH��OHV�

SDWLHQWV�SUpDODEOHPHQW� WUDLWpV�SDU� OH� FLVSODWLQH��HW�FKH�� OHV�SDWLHQWV�GRQW� OD� IRQFWLRQ� UpQDOH�HVW�

DOWpUpH��/HV� SDWLHQWV�GRQW� O�LQGLFH� IRQFWLRQQHO�pWDLW� IDLEOH�RQW� pJDOHPHQW�FRQQX� XQH� LQFLGHQFH�

DFFUXH� GH� OHXFRSpQLH� HW� GH� WKURPERF�WRSpQLH�� �HV� HIIHWV�� ELHQ� TXH� JpQpUDOHPHQW� UpYHUVLEOHV��



��
�

RQW� GRQQp� OLHX� j� GHV� FRPSOLFDWLRQV� LQIHFWLHXVHV� HW� KpPRUUDJLTXHV� FKH�� ���� HW� �����

UHVSHFWLYHPHQW��GHV�SDWLHQWV�D�DQW�UHoX�GX�FDUERSODWLQH���HV�FRPSOLFDWLRQV�RQW�HQWUDvQp�OD�PRUW�

FKH��PRLQV�GH�����GHV�SDWLHQWV��

�

8QH�DQpPLH�DYHF�GHV�YDOHXUV�G�KpPRJORELQH�LQIpULHXUHV�j����J�GO�D�pWp�REVHUYpH�FKH�������GHV�

SDWLHQWV� TXL� DYDLHQW� GHV� YDOHXUV� GH� UpIpUHQFH� QRUPDOHV�� /�LQFLGHQFH� G�DQpPLH� DXJPHQWH� DYHF�

O�H�SRVLWLRQ� FURLVVDQWH� DX�FDUERSODWLQH��8Q�VXSSRUW� WUDQVIXVLRQQHO�D� pWp� DGPLQLVWUp� j������ GHV�

SDWLHQWV�D�DQW�UHoX�GX�FDUERSODWLQH��/D�P�pORVXSSUHVVLRQ�SHXW�rWUH�DJJUDYpH�SDU�OD�FRPELQDLVRQ�

GH�FDUERSODWLQH�DYHF�G�DXWUHV�FRPSRVpV�P�pORVXSSUHVVHXUV�RX�G�DXWUHV�IRUPHV�GH�WUDLWHPHQW��

�

�DV�UR�LQ�HV�LQDO�

6RL�DQWH�TXDWUH� SRXUFHQW� ������� GHV� SDWLHQWV� SUpVHQWHQW� GHV� YRPLVVHPHQWV�� GRQW� XQ� WLHUV� VRQW�

JUDYHV��8Q�DXWUH������VRXIIUHQW�GH�QDXVpHV��/HV�SDWLHQWV�SUpDODEOHPHQW�WUDLWpV��HQ�SDUWLFXOLHU�OHV�

SDWLHQWV�SUpDODEOHPHQW�WUDLWpV�SDU�OH�FLVSODWLQH��VHPEOHQW�rWUH�SOXV�VXMHWV�DX��YRPLVVHPHQWV���HV�

HIIHWV�GLVSDUDLVVHQW�KDELWXHOOHPHQW�GDQV�OHV����KHXUHV�VXLYDQW�OH�WUDLWHPHQW�HW�VRQW�JpQpUDOHPHQW�

VHQVLEOHV� j� �RX� SUpYHQXV� SDU�� OHV� DQWLpPpWLTXHV�� 8Q� WHPSV� G�DGPLQLVWUDWLRQ� SURORQJp� GX�

FDUERSODWLQH� �SDU� H�HPSOH� SDU� SHUIXVLRQ� FRQWLQXH� RX� SDU� GRVHV� TXRWLGLHQQHV� DGPLQLVWUpHV�

SHQGDQW�FLQT�MRXUV�FRQVpFXWLIV��SHXW�UpGXLUH� OD�SUREDELOLWp�GH�YRPLVVHPHQWV��/HV�YRPLVVHPHQWV�

VRQW�SOXV�SUREDEOHV�ORUVTXH�OH�FDUERSODWLQH�HVW�DGPLQLVWUp�HQ�DVVRFLDWLRQ�DYHF�G�DXWUHV�FRPSRVpV�

pPpWLVDQWV��

�

/HV� DXWUHV� HIIHWV� VHFRQGDLUHV� JDVWUR�LQWHVWLQDX�� FRPSUHQQHQW� OD� GRXOHXU� �������� OD� GLDUUKpH�

�������HW�OD�FRQVWLSDWLRQ��������'HV�FDV�G�DQRUH�LH�RQW�pWp�VLJQDOpV�DSUqV�OD�FRPPHUFLDOLVDWLRQ�GX�

SURGXLW��/D�UHODWLRQ�GX�FDUERSODWLQH�DYHF�FHV�pYpQHPHQWV�Q�HVW�SDV�FODLUH��

�

1HXURORJLTXH�

�

8QH� QHXURSDWKLH� SpULSKpULTXH� �SULQFLSDOHPHQW� GHV� SDUHVWKpVLHV�� HVW� VXUYHQXH� FKH�� ���� GHV�

SDWLHQWV� D�DQW� UHoX� GX� FDUERSODWLQH�� /HV� SDWLHQWV� �JpV� GH� SOXV� GH� ��� DQV� HW� OHV� SDWLHQWV�

SUpDODEOHPHQW� WUDLWpV� SDU� OH� FLVSODWLQH�� DLQVL� TXH� FHX�� UHFHYDQW� XQ� WUDLWHPHQW� SURORQJp� SDU� OH�

FDUERSODWLQH�� VHPEOHQW� rWUH� SOXV� j� ULVTXH�� �KH�� OD� PRLWLp� GHV� SDWLHQWV� TXL� SUpVHQWDLHQW� XQH�

QHXURWR�LFLWp�SpULSKpULTXH�SUpH�LVWDQWH� LQGXLWH�SDU�OH�FLVSODWLQH��LO�Q���D�SDV�HX�DJJUDYDWLRQ�GHV�

V�PSW�PHV� DX� FRXUV�GX� WUDLWHPHQW� SDU� OH� FDUERSODWLQH��8QH� GLPLQXWLRQ� VXEFOLQLTXH�GH� O�DFXLWp�

DXGLWLYH��VRLW�XQH�SHUWH�DXGLWLYH�GHV�KDXWHV�IUpTXHQFHV����������������WHOOH�TXH�GpWHUPLQpH�SDU�

DXGLRJUDPPH�� D� pWp� UDSSRUWpH� FKH�� ����� GHV� SDWLHQWV�� 8QH� RWRWR�LFLWp� FOLQLTXHPHQW�

VLJQLILFDWLYH��TXL�VH�PDQLIHVWH�GDQV� OD�PDMRULWp�GHV�FDV�SDU�GHV�DFRXSKqQHV�HW�G�DXWUHV�WURXEOHV�

VHQVRULHOV� �VRLW� GHV� WURXEOHV� YLVXHOV� HW� GHV� PRGLILFDWLRQV� GX� JR�W�� RQW� HX� OLHX� FKH�� ���� GHV�

SDWLHQWV���KH��OHV�SDWLHQWV�TXL�RQW�GpMj�pWp�WUDLWpV�SDU�OH�FLVSODWLQH�HW�TXL�RQW�GpYHORSSp�XQH�SHUWH�

DXGLWLYH� OLpH� j� XQ� WHO� WUDLWHPHQW�� OD� GpILFLHQFH� DXGLWLYH� SHXW� SHUVLVWHU� RX� V�DJJUDYHU�� 'HV�

V�PSW�PHV� GX� V�VWqPH� QHUYHX�� FHQWUDO� RQW� pWp� VLJQDOpV� FKH�� ���� GHV� SDWLHQWV� HW� VHPEOHQW�

VRXYHQW�rWUH�OLpV�j�O�XWLOLVDWLRQ�G�DQWLpPpWLTXHV��

�

/D� IUpTXHQFH� JOREDOH� G�HIIHWV� VHFRQGDLUHV� QHXURORJLTXHV� VHPEOH� DFFUXH� FKH�� OHV� SDWLHQWV�

UHFHYDQW� GX� FDUERSODWLQH� HQ� DVVRFLDWLRQ�� �HFL� SRXUUDLW� pJDOHPHQW� rWUH� OLp� j� XQH� SOXV� ORQJXH�

H�SRVLWLRQ�FXPXODWLYH��



��
�

�

5pQDO�

�

/RUVTX�LO� HVW� DGPLQLVWUp� DX�� GRVHV� KDELWXHOOHV�� LO� HVW� UDUH� TX�XQH� G�VIRQFWLRQ� UpQDOH� VH� VRLW�

GpYHORSSpH��PDOJUp�OH�IDLW�TXH�OH�FDUERSODWLQH�D�pWp�DGPLQLVWUp�VDQV�UpK�GUDWDWLRQ�j�KDXW�YROXPH�

HW�RX�GLXUqVH�IRUFpH��8QH�pOpYDWLRQ�GH�OD�FUpDWLQLQH�VpULTXH�D�pWp�REVHUYpH�FKH������GHV�SDWLHQWV��

XQH� DXJPHQWDWLRQ� GX� WDX�� G�D�RWH� XUpLTXH� VDQJXLQ� FKH�� ����� HW� XQH� KDXVVH� GX� WDX�� G�DFLGH�

XULTXH� FKH������GHV�SDWLHQWV���HOOHV�FL�VRQW�JpQpUDOHPHQW�G�LQWHQVLWp� OpJqUH�HW� VRQW� UpYHUVLEOHV�

FKH��HQYLURQ�OD�PRLWLp�GHV�SDWLHQWV��/D�FODLUDQFH�GH�OD�FUpDWLQLQH�V�HVW�DYpUp�rWUH�OD�PHVXUH�OD�SOXV�

VHQVLEOH� GH� OD� IRQFWLRQ� UpQDOH�FKH�� OHV� SDWLHQWV� UHFHYDQW� GX� FDUERSODWLQH��9LQJW�VHSW� SRXU�FHQW�

GHV�SDWLHQWV�TXL�RQW�XQH�YDOHXU�GH�UpIpUHQFH�GH����P/�PLQ�RX�SOXV��SUpVHQWHQW�XQH�GLPLQXWLRQ�GH�

OD�FODLUDQFH�GH�OD�FUpDWLQLQH�DX�FRXUV�GX�WUDLWHPHQW�SDU�OH�FDUERSODWLQH��

�

eOHF�URO��HV�

�

'HV�GLPLQXWLRQV�HQ�VRGLXP��SRWDVVLXP��FDOFLXP�HW�PDJQpVLXP�VpULTXHV�VH�SURGXLVHQW�FKH��������

������ ����� HW� ����� GHV� SDWLHQWV�� UHVSHFWLYHPHQW�� �XFXQ� VXSSOpPHQW� pOHFWURO�WLTXH� Q�D� pWp�

DGPLQLVWUp� FRQMRLQWHPHQW� DYHF� OH� FDUERSODWLQH�� /HV� FKLPLRWKpUDSLHV� G�DVVRFLDWLRQ� Q�RQW� HX�

DXFXQH� LQFLGHQFH� VXU�FHV�FKDQJHPHQWV�pOHFWURO�WLTXHV��'HV� UDSSRUWV� VSRQWDQpV�G�K�SRQDWUpPLH�

SUpFRFH�RQW�pWp� UHoXV��%LHQ�TXH�OD� UHODWLRQ�DYHF� OH�FDUERSODWLQH�QH� VRLW�SDV�FODLUH��j� OD� OXPLqUH�

G�DXWUHV� IDFWHXUV� FRQWULEXWLIV� �GLXUqVH�� G�VIRQFWLRQ� UHVSLUDWRLUH�� WXPHXUV� PDOLJQHV�� HWF���� OD�

SRVVLELOLWp�G�XQH�K�SRQDWUpPLH�GRLW�rWUH�FRQVLGpUpH��VXUWRXW�SRXU�OHV�SDWLHQWV�SUpVHQWDQW�G�DXWUHV�

IDFWHXUV�GH�ULVTXH��WHOV�TX�XQ�WUDLWHPHQW�GLXUpWLTXH�FRQFRPLWDQW��/H�UHPSODFHPHQW�VRGLTXH�RX�OD�

UHVWULFWLRQ�G�HDX�OLEUH�LQYHUVDLW�JpQpUDOHPHQW�O�K�SRQDWUpPLH��

�

�pSD�LTXH��

�

�KH�� OHV� SDWLHQWV� DYHF� GHV� YDOHXUV� GH� UpIpUHQFH� QRUPDOHV�� RQ� D� REVHUYp� XQH� DOWpUDWLRQ� GH� OD�

IRQFWLRQ�KpSDWLTXH��VRLW� O�pOpYDWLRQ�GH� OD�ELOLUXELQH� WRWDOH� FKH�����G�HQWUH�HX���GH� O��67�FKH��

�����HW�GH�OD�SKRVSKDWDVH�DOFDOLQH�FKH��������*pQpUDOHPHQW��FHV�PRGLILFDWLRQV�RQW�pWp�OpJqUHV�HW�

UpYHUVLEOHV�FKH��HQYLURQ�OD�PRLWLp�GHV�SDWLHQWV���KH��XQ�QRPEUH�OLPLWp�GH�SDWLHQWV� UHFHYDQW�GH�

WUqV� IRUWHV� GRVHV� GH� FDUERSODWLQH� HW� XQH� JUHIIH� DXWRORJXH� GH� PRHOOH� RVVHXVH�� XQH� LPSRUWDQWH�

pOpYDWLRQ�GHV�UpVXOWDWV�GHV�WHVWV�GH�OD�IRQFWLRQ�KpSDWLTXH�D�pWp�QRWpH���

�

�OOHUJLH��

�

8QH� K�SHUVHQVLELOLWp� DX� FDUERSODWLQH� D� pWp� VLJQDOpH� FKH�� ���� GHV� SDWLHQWV�� �HV� UpDFWLRQV�

DOOHUJLTXHV� VRQW� FRPSDUDEOHV�� HQ� PDWLqUH� GH� FDUDFWpULVWLTXHV� HW� GH� UpVXOWDWV�� DX�� UpDFWLRQV�

UDSSRUWpHV�DYHF�G�DXWUHV�FRPSRVpV�FRQWHQDQW�GX�SODWLQH��F��pUXSWLRQ�FXWDQpH��XUWLFDLUH��pU�WKqPH��

ILqYUH�VDQV�FDXVH�DSSDUHQWH��SUXULW��HW��UDUHPHQW��EURQFKRVSDVPH�HW�K�SRWHQVLRQ���'HV�UpDFWLRQV�

GH� W�SH� DQDSK�ODFWLTXH� RQW� HX� OLHX� GDQV� OHV� PLQXWHV� VXLYDQW� O�DGPLQLVWUDWLRQ�� 'HV� UpDFWLRQV�

G�K�SHUVHQVLELOLWp� RQW� pWp� WUDLWpHV� DYHF� VXFFqV� SDU� O�DGUpQDOLQH� VWDQGDUG�� OHV� FRUWLFRwGHV� HW� XQ�

WUDLWHPHQW�DQWLKLVWDPLQLTXH��

�

�



���
�

�X�UHV����

'HV� WXPHXUV�PDOLJQHV�VHFRQGDLUHV�RQW�pWp�VLJQDOpHV�HQ�DVVRFLDWLRQ�DYHF� OD�SRO�FKLPLRWKpUDSLH��

PDLV�OD�UHODWLRQ�DYHF�OH�FDUERSODWLQH�Q�HVW�SDV�FODLUH���

�

'HV�HIIHWV�VHFRQGDLUHV�UHVSLUDWRLUHV��FDUGLR�YDVFXODLUHV��GHV�PXTXHXVHV��JpQLWR�XULQDLUHV��FXWDQpV�

HW�PXVFXORVTXHOHWWLTXHV�RQW�HX�OLHX�FKH������RX�PRLQV�GHV�SDWLHQWV��8QH� ILqYUH�HW�GHV�IULVVRQV�

VDQV�VLJQH�G�LQIHFWLRQ�RX�GH�UpDFWLRQ�DOOHUJLTXH�VRQW�VXUYHQXV�FKH������GHV�SDWLHQWV��'HV�GpFqV�

RQW�HX�OLHX�GHV�VXLWHV�G�pYpQHPHQWV�FDUGLRYDVFXODLUHV��LQVXIILVDQFH�FDUGLDTXH��HPEROLH��DFFLGHQW�

YDVFXODLUH�FpUpEUDO��FKH��PRLQV�GH�XQ�SRXU�FHQW�GHV�SDWLHQWV��,O�HVW�GLIILFLOH�GH�VDYRLU�VL�FHV�GpFqV�

pWDLHQW� OLpV�j�OD�FKLPLRWKpUDSLH�RX�j�XQH�PDODGLH�FRQFRPLWDQWH��/�K�SHUWHQVLRQ�D� pWp� UDSSRUWpH�

DSUqV�OD�FRPPHUFLDOLVDWLRQ�GX�SURGXLW���

�

/�DVWKpQLH�������HW�O�DORSpFLH�������RQW�pJDOHPHQW�pWp�UDSSRUWpHV��/HXU�IUpTXHQFH�HVW�IRUWHPHQW�

DXJPHQWpH� FKH�� OHV� SDWLHQWV� UHFHYDQW� GX� FDUERSODWLQH� HQ� DVVRFLDWLRQ�� 'HV� V�QGURPHV�

KpPRO�WLTXH�HW�XUpPLTXH�RQW�UDUHPHQW�pWp�VLJQDOpV��

�

�

'pFODUD�LRQ�GHV�HIIH�V�VHFRQGDLUHV�

9RXV�SRXYH��GpFODUHU�OHV�HIIHWV�VHFRQGDLUHV�VRXSoRQQpHV�G�rWUH�DVVRFLp�DYHF�O�XWLOLVDWLRQ�G�XQ�
SURGXLW�GH�VDQWp�SDU��

•� 9LVLWDQW�OH�VLWH�:HE�GHV�GpFODUDWLRQV�GHV�HIIHWV�LQGpVLUDEOHV��KWWS���ZZZ�KF�VF�JF�FD�GKS�
PSV�PHGHII�UHSRUW�GHFODUDWLRQ�LQGH��IUD�SKS��SRXU�YRXV�LQIRUPHU�VXU�FRPPHQW�IDLUH�XQH�
GpFODUDWLRQ�HQ�OLJQH��SDU�FRXUULHU��RX�SDU�WpOpFRSLHXU���RX��

•� 7pOpSKRQDQW�VDQV�IUDLV�����������������

�

������������RQV�������R�U���URI�VVLRQQ���������V�Q�p�VL��R�V������E�VRLQ����U�QV�L�Q�P�Q�V�
V�U�����U�L��P�Q����V��II��V�V��RQ��LU�V������UR�U�PP����Q�����L�L��Q���Q���RQQ����V����
�RQV�L�V�Pp�L������
�

�

��5'2���(�����03��0(��(���5�,�(0(1��

�

3RXU� OD� JHVWLRQ� G�XQ� VXUGRVDJH� VRXSoRQQp� GH� PpGLFDPHQW�� YHXLOOH�� FRPPXQLTXHU� DYHF� YRWUH�
FHQWUH�DQWLSRLVRQ�UpJLRQDO��

�

,O�Q�H�LVWH�DXFXQ�DQWLGRWH�FRQQX�SRXU�OH�VXUGRVDJH�SDU�OH�FDUERSODWLQH���XFXQ�FDV�GH�VXUGRVDJH�

Q�HVW� VXUYHQX� DX� FRXUV� GHV� HVVDLV� FOLQLTXHV�� PDLV� VL� WHO� pWDLW� OH� FDV�� GHV�PHVXUHV� GRLYHQW� rWUH�

SULVHV� SRXU� FRQWU�OHU� OHV� V�PSW�PHV� HW� VRXWHQLU� OH� SDWLHQW� j� WUDYHUV� WRXWH� SpULRGH� GH� WR�LFLWp�

SRXYDQW� VXUYHQLU��/HV�FRPSOLFDWLRQV�SUpYLVLEOHV�G�XQ� VXUGRVDJH� VHUDLHQW� OLpHV�j�XQH�GpSUHVVLRQ�

PpGXOODLUH� DLQVL� TX�XQH� DOWpUDWLRQ� GHV� IRQFWLRQV� UpQDOH� HW� KpSDWLTXH�� /�XWLOLVDWLRQ� GH� GRVHV�

VXSpULHXUHV� DX�� GRVHV� UHFRPPDQGpHV� GH� FDUERSODWLQH� LQMHFWDEOH� D� pWp� DVVRFLpH� j� XQH� SHUWH� GH�

YLVLRQ��YRLU�0,6(6�(1�*�5'(���



���
�

�
�

32�2/2�,(�(���'0,1,��5��,21�
�

/HV�DLJXLOOHV�RX�GLVSRVL�LIV�GH�SHUIXVLRQ�FRQ�HQDQ��GHV�SLqFHV�HQ�DOXPLQLXP�SRXYDQ��HQ�UHU�

HQ�FRQ�DF��DYHF�OH�FDUERSOD�LQH�LQMHF�DEOH��QH�GRLYHQ��SDV�r�UH�X�LOLVpV�SRXU�OD�SUpSDUD�LRQ�

RX� O�DGPLQLV�UD�LRQ�� /�DOXPLQLXP� UpDJL�� DYHF� OH� FDUERSOD�LQH� SURYRTXDQ�� OD� IRUPD�LRQ�

G�XQ�SUpFLSL�p�H��RX�XQH�SHU�H�GH�SXLVVDQFH��

�

/H�FDUERSODWLQH�LQMHFWDEOH��HVW�UpVHUYp�XQLTXHPHQW�j�O�DGPLQLVWUDWLRQ�SDU�YRLH�LQWUDYHLQHXVH��/D�

SRVRORJLH� UHFRPPDQGpH� GH� FDUERSODWLQH� LQMHFWDEOH�� FKH�� OHV� SDWLHQWV� DGXOWHV� QDwIV� GRQW� OD�

IRQFWLRQ�UpQDOH�HVW�QRUPDOH�HVW�GH�����PJ�P��XQH�VHXOH�GRVH�L�Y���DGPLQLVWUpH�SDU�XQH�SHUIXVLRQ�

GH�FRXUWH�GXUpH� ����j����PLQXWHV���/H�WUDLWHPHQW�QH�GRLW�SDV�rWUH�UpSpWp�DYDQW�TXDWUH�VHPDLQHV�

DSUqV�O�LQMHFWLRQ�GH�FDUERSODWLQH��HW�RX�MXVTX�j�FH�TXH�OH�QRPEUH�GH�QHXWURSKLOHV�VRLW�G�DX�PRLQV�

������FHOOXOHV�PP��HW�TXH�OH�QRPEUH�GH�SODTXHWWHV�VRLW�G�DX�PRLQV���������FHOOXOHV�P���

2Q�UHFRPPDQGH�XQH�UpGXFWLRQ�GH�OD�GRVH�LQLWLDOH�GH�����������SRXU�OHV�SDWLHQWV�TXL�SUpVHQWHQW�

GHV� IDFWHXUV� GH� ULVTXH� WHOV� TX�XQ� WUDLWHPHQW� P�pORVXSSUHVVLI� DQWpULHXU� HW� XQ� IDLEOH� LQGLFH�

IRQFWLRQQHO��(�2*����XEURG���4�ou�Karnofsky�inférieur�à�80).�Pour�les�patients�âgés�de�65�ans�

HW�SOXV��XQ�DMXVWHPHQW�GH�OD�SRVRORJLH��LQLWLDOH�RX�XOWpULHXUH��SHXW�V�DYpUHU�QpFHVVDLUH�HQ�IRQFWLRQ�

GH�O�pWDW�SK�VLTXH�GX�SDWLHQW��

/D� GpWHUPLQDWLRQ� GX� QDGLU� KpPDWRORJLTXH� SDU� GHV� QXPpUDWLRQV� JOREXODLUHV� KHEGRPDGDLUHV�

SHQGDQW� OHV�VWDJHV� LQLWLDX��GX� WUDLWHPHQW� SDU� OH� FDUERSODWLQH� LQMHFWDEOH�� HVW� UHFRPPDQGpH�SRXU�

O�DMXVWHPHQW�SRVRORJLTXH�GHV�WUDLWHPHQWV�VXEVpTXHQWV��

3D�LHQ�V�SUpVHQ�DQ��XQH�LQVXIILVDQFH�UpQDOH�

/�XWLOLVDWLRQ� RSWLPDOH� GH� FDUERSODWLQH� LQMHFWDEOH�� FKH�� OHV� SDWLHQWV� SUpVHQWDQW� XQH� LQVXIILVDQFH�

UpQDOH� QpFHVVLWH�GHV�DMXVWHPHQWV�SRVRORJLTXHV� DGpTXDWV�HW�XQH�VXUYHLOODQFH� IUpTXHQWH�GX�QDGLU�

KpPDWRORJLTXH�HW�GH�OD�IRQFWLRQ�UpQDOH��

/HV�SDWLHQWV�GRQW� OD�FODLUDQFH�GH�OD�FUpDWLQLQH�HVW�LQIpULHXUH�j����P/�PLQ�VRQW�SOXV�j� ULVTXH�GH�

P�pORVXSSUHVVLRQ�JUDYH��/D�IUpTXHQFH�GH�OD�OHXFRSpQLH��OD�QHXWURSpQLH�RX�OD�WKURPERF�WRSpQLH�

JUDYH�D�pWp�PDLQWHQX�j�HQYLURQ������DYHF�OHV�SRVRORJLHV�VXLYDQWHV���

�DUERSODWLQH�LQMHFWDEOH��j�UDLVRQ�GH�����PJ�P��L�Y��OH��HU�MRXU�FKH��OHV�SDWLHQWV�GRQW�OD�FODLUDQFH�

GH�OD�FUpDWLQLQH�GH�UpIpUHQFH�VH�VLWXH�HQWUH����HW����PO�PLQ��

�DUERSODWLQH�LQMHFWDEOH��j�UDLVRQ�GH�����PJ�P��L�Y��OH��HU�MRXU�FKH��OHV�SDWLHQWV�GRQW�OD�FODLUDQFH�

GH�OD�FUpDWLQLQH�GH�UpIpUHQFH�VH�VLWXH�HQWUH����HW����PO�PLQ��

/HV�GRQQpHV�VXU� O�XWLOLVDWLRQ�GX�FDUERSODWLQH�FKH��OHV�SDWLHQWV�GRQW� OD�FODLUDQFH�GH� OD�FUpDWLQLQH�

HVW�GH����PO�PLQ�RX�PRLQV�VRQW�LQVXIILVDQWHV�SRXU�SHUPHWWUH�XQH�UHFRPPDQGDWLRQ�GH�WUDLWHPHQW��

7RXWHV� OHV� UHFRPPDQGDWLRQV� SRVRORJLTXHV� FL�GHVVXV� V�DSSOLTXHQW� DX� WUDLWHPHQW� LQLWLDO�� /HV�

SRVRORJLHV�XOWpULHXUHV�GRLYHQW�rWUH�DMXVWpHV�HQ� IRQFWLRQ�GH� OD� WROpUDQFH�GX�SDWLHQW� HW�GX�QLYHDX�

DFFHSWDEOH�GH�P�pORVXSSUHVVLRQ��

/H��UDL�HPHQ��G�DVVRFLD�LRQ�



���
�

/�XWLOLVDWLRQ� RSWLPDOH� GH� FDUERSODWLQH� LQMHFWDEOH�� HQ� DVVRFLDWLRQ� DYHF� G�DXWUHV� DJHQWV�

P�pORVXSSUHVVHXUV�QpFHVVLWH�GHV�DMXVWHPHQWV�SRVRORJLTXHV�HQ�IRQFWLRQ�GX�VFKpPD�WKpUDSHXWLTXH�

j�DGRSWHU���

/HV� SURFpGXUHV� FRQFHUQDQW� OD� PDQLSXODWLRQ� HW� O�pOLPLQDWLRQ� GHV� PpGLFDPHQWV� DQWLFDQFpUHX��

GRLYHQW�rWUH�PLVHV�HQ�°XYUH��YRLU�5HQVHLJQHPHQWV�SKDUPDFHXWLTXHV���

�

�

�

�

�

�
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�

�
�

�XEV�DQFH�PpGLFDPHQ�HXVH�
�

'pQRPLQD�LRQ�FRPPXQH����DUERSODWLQH�
�
�

'pQRPLQD�LRQ�F�LPLTXH����FLV�GLDPPLQH�����F�FOREXWDQHGLFDUER��ODWR�SODWLQH�
�

�

)RUPXOH�PROpFXODLUH��������1�2�3W�
�

)RUPXOH�GpYHORSSpH���
�

�
�
�

�
�

3RLGV�PROpFXODLUH����������J�PRO�
�

�
�

'HVFULS�LRQ��� �/H�FDUERSODWLQH�HVW�FRPSRVp�GH�FULVWDX��EODQFV���EODQF�FDVVp�TXL�VH�GpFRPSRVHQW�

VDQV� IRQGUH� j� HQYLURQ� ������� /H� FDUERSODWLQH� HVW� VROXEOH� GDQV� O�HDX� j� GHV�

FRQFHQWUDWLRQV� LQIpULHXUHV� j� ��PJ�P/��/H� S�� HVW� G�HQYLURQ� ���� j� O�PJ�P/�� /H�

FDUERSODWLQH� HVW� IRUWHPHQW� LQVROXEOH� GDQV� OHV� VROYDQWV� RUJDQLTXHV� FRPPH�

O�pWKDQRO��O�DFpWRQLWULOH��O�DFpWRQH��HW�OH�GLPpWK�ODFpWDPLGH��

�

�

�

�

�

�

�

�

�

�

�

�

�

�
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1RP�FRPPHUFLDO����DUERSODWLQH�LQMHFWDEOH��%3��

�

�2032�,�,21��

�

�ROX�LRQ�DTXHXVH��

�

�KDTXH�PLOOLOLWUH�GH�FDUERSODWLQH�LQMHFWDEOH��FRQWLHQW����PJ�GH�FDUERSODWLQH�GDQV�GH�O�HDX�SRXU�

LQMHFWLRQ��

�

�ROX�LRQ�GLOXpH��

�

/H� FDUERSODWLQH� LQMHFWDEOH�� peut� être� dilué� à� 0,5� mg/mL,� (500μg/mL)� GDQV� XQH� VROXWLRQ�

LQMHFWDEOH� GH�GH�WURVH� j� ���� RX� GDQV�XQH� VROXWLRQ� LQMHFWDEOH� GH� FKORUXUH� GH� VRGLXP� j� �������

/RUVTXH�GLOXp�VHORQ� OHV�GLUHFWLYHV��OHV�VROXWLRQV�UpVXOWDQWHV�VRQW� VWDEOHV�SHQGDQW���KHXUHV�j�XQ�

WHPSpUDWXUH�VH�VLWXDQW�HQWUH������HW��������

�

/D� VROXWLRQ� GLOXpH� GRLW� rWUH� XWLOLVpH� XQLTXHPHQW� SDU� YRLH� LQWUDYHLQHXVH� HW� DGPLQLVWUpH� SDU�

SHUIXVLRQ�LQWUDYHLQHXVH�j�FRXUW�WHUPH�����j����PLQXWHV���

�

3URGXL�V�SDUHQ�pUDX���

�

/HV�DLJXLOOHV�LQWUDYHLQHXVHV�� OHV� VHULQJXHV�RX� OHV�GLVSRVLWLIV�j�SHUIXVLRQ�D�DQW�GHV�FRPSRVDQWV�

HQ�DOXPLQLXP�QH�GRLYHQW�SDV�rWUH�XWLOLVpV�GDQV�OD�SUpSDUDWLRQ�RX�O�DGPLQLVWUDWLRQ�GHV�VROXWLRQV�

GH� FDUERSODWLQH� LQMHFWDEOH�� 8QH� LQWHUDFWLRQ� VH� SURGXLW� HQWUH� O�DOXPLQLXP� HW� OH� SODWLQH� GX�

FDUERSODWLQH�SURYRTXDQW�XQ�SUpFLSLWp�QRLU�TXL�HVW�YLVLEOH�GDQV�OD�VROXWLRQ�UHFRQVWLWXpH���

�

�RPPH�DYHF� WRXV� OHV�PpGLFDPHQWV�SRXU�XVDJH�SDUHQWpUDO�� OHV�PpODQJHV� LQWUDYHLQHX��GHYUDLHQW�

rWUH� LQVSHFWpV� YLVXHOOHPHQW� SRXU� HQ� DVVXUHU� OD� FODUWp� HW� GpFHOHU� WRXWH� WUDFH� GH� SDUWLFXOHV�� GH�

SUpFLSLWp�� GH� GpFRORUDWLRQ� HW� GH� IXLWH� DYDQW� O�DGPLQLVWUDWLRQ� FKDTXH� IRLV� TXH� OD� VROXWLRQ� HW� OH�

FRQWHQDQW�OH�SHUPHWWHQW��/HV�VROXWLRQV�WURXEOHV��RX�SUpVHQWDQW�SDUWLFXOHV��SUpFLSLWp��GpFRORUDWLRQ�

RX�IXLWH�QH�GRLYHQW�SDV�rWUH�XWLOLVpHV��-HWH��WRXWH�SRUWLRQ�LQXWLOLVpH��

�

�RQVHUYD�LRQ�H��V�DELOL�p���
�

/H�FDUERSODWLQH�LQMHFWDEOH�DYDQW�GLOXWLRQ�HVW�VWDEOH�SHQGDQW����PRLV�ORUVTX�LO� HVW�FRQVHUYp�HQWUH�

�����HW�������j�O�DEUL�GH�OD�OXPLqUH�HW�GX�JHO���

/D� VROXWLRQ� GLOXpH� GRLW� rWUH� XWLOLVpH� SDU� YRLH� LQWUDYHLQHXVH� XQLTXHPHQW� HW� DGPLQLVWUpH� SDU�

SHUIXVLRQ�LQWUDYHLQHXVH�j�FRXUW�WHUPH��������PLQXWHV����

�



���
�

�
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�

0DQLSXOD�LRQ�H��pOLPLQD�LRQ��

�

��� /D� SUpSDUDWLRQ� GX� FDUERSODWLQH� LQMHFWDEOH�� GHYUDLW� rWUH� HIIHFWXpH� GDQV� XQH� KRWWH� j� IOX��

ODPLQDLUH��KRWWH�ELRORJLTXH�GH�FODVVH�,,����

���/H�SHUVRQQHO�DVVLJQp�j�OD�SUpSDUDWLRQ�GX�FDUERSODWLQH�LQMHFWDEOH��GRLW�SRUWHU�GHV�JDQWV�HQ�39���

GHV�OXQHWWHV�GH�VpFXULWp��GHV�EORXVHV�MHWDEOHV�HW�GHV�PDVTXHV���

��� 7RXWHV� OHV� DLJXLOOHV�� VHULQJXHV�� IODFRQV� HW� DXWUHV� PDWpULDX�� TXL� RQW� pWp� HQ� FRQWDFW� DYHF� OH�

FDUERSODWLQH� LQMHFWDEOH�� GRLYHQW� rWUH� VpSDUpV� HW� LQFLQpUpV� j� ������� RX� SOXV�� /HV� FRQWHQDQWV�

VFHOOpV� SHXYHQW� H�SORVHU�� /HV� ILROHV� LQWDFWHV� GRLYHQW� rWUH� UHWRXUQpHV� DX� IDEULFDQW� SRXU�

GHVWUXFWLRQ��'HV�SUpFDXWLRQV�DSSURSULpHV�GRLYHQW�rWUH�SULVHV�ORUV�GH�O�HPEDOODJH�GH�FHV�PDWpULDX��

SRXU�O�H�SpGLWLRQ���

���/H�SHUVRQQHO� UpJXOLqUHPHQW� LPSOLTXp�GDQV� OD�SUpSDUDWLRQ�HW� OD�PDQLSXODWLRQ�GX�FDUERSODWLQH�

LQMHFWDEOH���GHYUDLW�VXELU�XQ�H�DPHQ�KpPDWRORJLTXH�GHX��IRLV�SDU�DQQpH��
�

�

35e�(1���,21�

/H�FDUERSODWLQH�LQMHFWDEOH���j����PJ�PO��HVW�SUpVHQWp�HQ�ILROHV�HQ�YHUUH�DPEUp�j�XVDJH�XQLTXH�GH�

��P/�����P/�����P/�HW����P/��XQH�ILROH�SDU�ERLWH��

�

�

3��50��2/2�,(�
�

�Q��L�UR��OH�FDUERSODWLQH�D�GpPRQWUp�XQH�OpJqUH�DFWLYLWp�F�WRWR�LTXH�FRQWUH�OHV�OLJQpHV�FHOOXODLUHV�

FRORUHFWDOHV� ����� SXOPRQDLUHV� 0����� FRORUHFWDOHV� 5��� HW�� j� XQ� GHJUp� PRLQGUH�� FRQWUH� OHV�

PpODQRPHV� %���)��� HW� OHV� OLJQpHV� FHOOXODLUHV� FRORUHFWDOHV� 0RVHU� HW� QDVRSKDU�QJpHV� .%��

/RUVTXH� OH� FDUERSODWLQH� pWDLW� WHVWp� FRQWUH� OHV� OLJQpHV� FHOOXODLUHV� G�DGpQRFDUFLQRPHV�

SDQFUpDWLTXHV� KXPDLQV� HW� GH�KDPVWHU�� LO� D� GpPRQWUp� XQH� DFWLYLWp� FRQWUH� OHV� OLJQpHV� FHOOXODLUHV�

�2/2������:'�3D��D� HW� 3'�3D��D� DLQVL� TXH� FRQWUH� OHV� FHOOXOHV� G�KpSDWRPHV� GH�NovikoII��

/H� FDUERSODWLQH� D� GpPRQWUp� XQH� DFWLYLWp� FRQWUH� OD� OLJQpH� FHOOXODLUH� KXPDLQH� GX� FDQFHU� GH�

O�RYDLUH�VHQVLEOH�j�OD�FLVSODWLQH��1�,��������ORUV�G�XQH�H�SRVLWLRQ�SURORQJpH��
�

�Q��L�R�� OH�FDUERSODWLQH�D�GpPRQWUp�XQH�DFWLYLWp�DQWLQpRSODVLTXH�FRQWUH� OHV� WXPHXUV�VXLYDQWHV���

PpODQRPH� %���� FDUFLQRPH� GX� F�ORQ� ����� FDUFLQRPH� GX� F�ORQ� ����� VDUFRPH� GHV� FHOOXOHV�

UpWLFXOpHV� 0������ FDUFLQRPH� SXOPRQDLUH� GH� /HZLV�� /������''3�� OHXFpPLH� PXULQH� 3�����

OHXFpPLH� PXULQH� 3�����''3�� SODVPRF�WRPH��'-�3����� VDUFRPH� GH�<RVKLGD�� �'�)� HW� OHV�

WXPHXUV�PDPPDLUHV�HW��HQR�PDPPDLUHV�0;���

�

8QH� KHXUH� DSUqV� O�DGPLQLVWUDWLRQ� GH� FDUERSODWLQH� j� GHV� ODSLQV� GH� 1RXYHOOH��pODQGH�� OHV�

FRQFHQWUDWLRQV� GH� SODWLQH� WRWDO� pWDLHQW� OHV� SOXV� pOHYpHV� GDQV� OHV� UHLQV�� VXLYLHV� GH� OD� SHDX�� GX�

SODVPD��GX�IRLH��GHV�WHVWLFXOHV�HW�GX�GXRGpQXP��/HV�FRQFHQWUDWLRQV�pWDLHQW�SUpVHQWHV�VHXOHPHQW�

GDQV�OHV�UHLQV�HW�OH�IRLH���MRXUV�DSUqV�OH�WUDLWHPHQW���

�



���
�

6XLWH� j� GHV� LQMHFWLRQV� LQWUDYHLQHXVHV� GH� FDUERSODWLQH� FKH�� OHV� FKLHQV�� OD� GHPL�YLH� WHUPLQDOH�

G�pOLPLQDWLRQ�pWDLW� G�HQYLURQ� �� KHXUH��8QH�PR�HQQH� GH������GH� OD� GRVH�D�pWp� UpFXSpUpH� VRXV�

IRUPH�GH�FDUERSODWLQH�GDQV�OHV�XULQHV�VXU����KHXUHV��8QH�PR�HQQH�GH������GX�SODWLQH�GRVp�D�

pWp�H�FUpWpH�HQ����KHXUHV��DYHF�OD�PDMHXUH�SDUWLH�H�FUpWpH�GDQV�OHV�SUHPLqUHV����KHXUHV��

�

�2�,�2/2�,(�
�

�R�LFL�p�VXEDLJXs���
�

/D�'/����OD�'/���HW�OD�'/���RQW�pWp�GpWHUPLQpHV�j�OD�VXLWH�GH�O�DGPLQLVWUDWLRQ�GH�GRVHV�XQLTXHV�j�

GHV�VRXULV�HW�GHV�UDWV�HW�GH���GRVHV�SDU�MRXU�j�GHV�VRXULV��YRLU�OH�WDEOHDX�����
�

�
�DEOHDX���

�

/p�DOL�p�

�RXULV���')��0�H��)�� 5D�V��)�����0��
5D���SUDJXH��
'D�OH���0�H�)��

'RVH�XQLTXH�
PJ�NJ��PJ�P���

��GRVHV�MRXU�
PJ�NJ�

�PJ�P���MRXU�

'RVH�XQLTXH�
PJ�NJ��PJ�P���

'RVH�XQLTXH�
PJ�NJ��PJ�P���

'/��� ������������ ����������� ����������� �����������
'/��� ������������ ����������� ����������� ������������
'/��� ������������ ����������� ����������� ������������

�

�
6RXULV���'RVH�XQLTXH�

�

/H�FDUERSODWLQH�D�pWp�administré�par�voie�intraveineuse�à�des�doses�de�61,�123�et�149�mg/kg�à�six�

JURXSHV�GH���VRXULV�P�OHV�HW���VRXULV� IHPHOOHV��8QH�UpWLFXORF�WRSpQLH�D� pWp�REVHUYpH�GDQV�WRXV�

OHV�JURXSHV�GH�P�OHV�HW�GDQV�OHV�JURXSHV�GH�IHPHOOHV�UHFHYDQW�OHV�GRVHV�IDLEOH�HW�LQWHUPpGLDLUH��

8Q�UpWDEOLVVHPHQW�FRPSOHW�D�pWp�REVHUYp�DX���H�MRXU��8QH�GLPLQXWLRQ�GX�SRLGV�GHV�WHVWLFXOHV�pWDLW�

pYLGHQWH�GDQV�OHV�JURXSHV�UHFHYDQW�OHV�GRVHV�IDLEOH�HW�LQWHUPpGLDLUH��

�

6RXULV����LQT�GRVHV�TXRWLGLHQQHV�

�

/H� FDUERSODWLQH� D� pWp� DGPLQLVWUp� SDU� YRLH� LQWUDYHLQHXVH� j� GHV� GRVHV� GH� ������ ����� HW� �����

mg/kg/jour� pendant� 5� jours� consécutifs� à� quatre� groupes� de� 10� VRXULV� P�OHV� HW� ��� VRXULV�

IHPHOOHV��2Q� D� REVHUYp� XQH� UpWLFXORF�WRSpQLH� GDQV� WRXV� OHV� JURXSHV�� XQH� OHXFRSpQLH� FKH�� OHV�

P�OHV�UHFHYDQW�OD�GRVH�pOHYpH�HW�FKH��WRXWHV�OHV�IHPHOOHV�HW�XQH�WKURPERF�WRSpQLH�FKH��OHV�P�OHV�

UHFHYDQW� OHV� GRVHV� pOHYpH� HW� LQWHUPpGLDLUH� HW� OHV� IHPHOOHV� UHFHYDQW� OHV� GRVHV� IDLEOH� HW� pOHYpH��

7RXWHV� OHV� QXPpUDWLRQV� JOREXODLUHV� VRQW� UHYHQXHV� j� OD� QRUPDOH� j� OD� ILQ� GH� O�pWXGH�� /HV�

REVHUYDWLRQV� KLVWRSDWKRORJLTXHV� OLpV� DX� PpGLFDPHQW� FRPSUHQDLHQW��� GpSOpWLRQ� O�PSKRwGH� GX�

WK�PXV�� QpFURVH� GH� OD� PXTXHXVH� GX� F�ORQ�� K�SRSODVLH� KpPDWRSRwpWLTXH�� DWURSKLH� GHV� RYDLUHV��

QpFURVH� DX� VLWH� G�LQMHFWLRQ� HW� GpSOpWLRQ� O�PSKRwGH� GH� OD� UDWH�� �HV� UpVXOWDWV� Q�pWDLHQW� pYLGHQWV�

TX�DX� �H� MRXU�� 8QH� DWURSKLH� WHVWLFXODLUH� D� pWp� REVHUYpH� FKH�� XQ� GHV�P�OHV� D�DQW� UHoX� OD� GRVH�

LQWHUPpGLDLUH�DX���H�MRXU��

�



���
�

5DWV���'RVH�XQLTXH��

�

/H� FDUERSODWLQH� D� pWp� DGPLQLVWUp� SDU� YRLH� LQWUDYHLQHXVH� j� GHV� GRVHV� XQLTXHV� GH� ���� ��� HW� ���

mg/kg�à�des�groupes�de�15�rats�mâles.�8QH�QHXWURSpQLH�HW�XQH�DQpPLH�RQW�pWp�FRQVWDWpHV�GDQV�

WRXV� OHV� JURXSHV� DSUqV� �� MRXUV�� GH� OpJqUHV� pOpYDWLRQV� GX� WDX�� G�D�RWH� XUpLTXH� VDQJXLQ� VRQW�

VXUYHQXHV� OH��H� MRXU�GDQV� OH�JURXSH�j�GRVH�pOHYpH�HW� OH���H� MRXU� GDQV� WRXV� OHV� DXWUHV�JURXSHV��

8QH� DXJPHQWDWLRQ� GHV� UDWLRV� 0�(� �P�pORwGHV� �� pU�WKURwGHV�� pWDLHQW� pYLGHQWV� GDQV� WRXV� OHV�

JURXSHV��DX��MRXUV���HW���HW�j�OD�ILQ�GH�O�pWXGH�GDQV�OH�JURXSH�j�GRVH�pOHYpH��

�

5DWV���'RVHV�PXOWLSOHV�WUDLWHPHQWV�PXOWLSOHV�

�

2Q� D� DGPLQLVWUp� GX� FDUERSODWLQH� SDU� YRLH� LQWUDYHLQHXVH� j� GHV� GRVHV� GH� ����� ���� HW� �����

mg/kg/jour�pendant�5�jours�consécutifs�à�des�groupes�de�10�UDWV�P�OHV�HW����UDWV�IHPHOOHV���HV�

GRVHV�RQW�pWp�UpSpWpHV�WRXV�OHV����MRXUV�SRXU�XQ�WRWDO�GH�WURLV�WUDLWHPHQWV.�À�9,0�mg/kg/jour,�une�

OpJqUH� WR�LFLWp�� �� FRPSULV� XQH� GLPLQXWLRQ� GX� JDLQ� GH� SRLGV� FRUSRUHO�� XQH� FRQVRPPDWLRQ�

DOLPHQWDLUH� UpGXLWH� HW� XQH� WR�LFLWp� KpPDWRORJLTXH� FDUDFWpULVpH�SDU� OD� UpGXFWLRQ�GX� QRPEUH�GH�

SODTXHWWHV�� GH� O�KpPDWRFULWH�� GH� O�KpPRJORELQH� HW� GH� JOREXOHV� URXJHV� D� pWp� REVHUYpH�� /H�

UpWDEOLVVHPHQW� VXUYHQDLW�entre�1� et�3� semaines�après� l'arrêt� du� traitement.�À� 18,0�mg/kg/jour,�

XQH� WR�LFLWp� KpPDWRORJLTXH� GH� PRGpUpH� j� VpYqUH�� QRWDPPHQW� XQH� WKURPERF�WRSpQLH�� XQH�

OHXFRSpQLH�HW�XQH�DQpPLH�VRQW� VXUYHQXHV���j���VHPDLQHV�DSUqV�O�DUUrW�GX� WUDLWHPHQW��8Q�GpFqV�

GHV�VXLWHV�G�XQH�KpPRUUDJLH�JDVWULTXH�D�pJDOHPHQW�pWp�VLJQDOp��(Q�SOXV�G�XQH�K�SRFHOOXODULWp�GH�

OD� PRHOOH� RVVHXVH�� XQH� GpJpQpUHVFHQFH� HW� XQH� QpFURVH� GH� OD� PXTXHXVH� JDVWULTXH� RQW� pWp�

REVHUYpHV�à�9,0�et�18,0�mg/kg/jour.�

�

�KLHQV���'RVH�XQLTXH�

�

Des�doses�uniques�de�15,6,�21,8�et�31,2�mg/kg� de�carboplatine�ont� été�administrées�par�voie�

LQWUDYHLQHXVH�j�GHV�JURXSHV�GH�FKLHQV�FRPSWDQW�XQ�P�OH�HW�XQH�IHPHOOH��8QH�DQRUH�LH�SDUWLHOOH�

RX� XQH� FRQVRPPDWLRQ� DOLPHQWDLUH� UpGXLWH� HW�RX� XQH� OpJqUH� SHUWH� GH� SRLGV� FRUSRUHO� RQW� pWp�

REVHUYpHV�GDQV�WRXV�OHV�JURXSHV��DLQVL�TX�XQH�OHXFRSpQLH��XQH�DQpPLH�HW�XQH�WKURPERF�WRSpQLH��

'HV�YRPLVVHPHQWV�VRQW�VXUYHQXV�GDQV�OH�JURXSH�UHFHYDQW�OD�GRVH�pOHYpH�HW�XQH�WR�LFLWp�UpQDOH�D�

pWp�REVHUYpH�GDQV�OH�JURXSH�UHFHYDQW�OD�GRVH�LQWHUPpGLDLUH��

�

�KLHQV���'RVH�XQLTXH�WUDLWHPHQWV�PXOWLSOHV�

�

7URLV� LQMHFWLRQV� XQLTXHV� GH� FDUERSODWLQH� RQW� pWp� DGPLQLVWUpHV� SDU� EROXV� LQWUDYHLQHX�� GH� ���

mg/kJ� j� GHV� JURXSHV� GH� �� FKLHQV�� �HV� GRVHV� RQW� pWp� DGPLQLVWUpHV� WRXWHV� OHV� �� VHPDLQHV�� j�

O�H�FHSWLRQ�G�XQ�FKLHQ�TXL�D�UHoX�OD�GHUQLqUH�LQMHFWLRQ�DSUqV�HQYLURQ���VHPDLQHV��8QH�OHXFRSpQLH�

HW� XQH� WKURPERF�WRSpQLH� VH� VRQW� PDQLIHVWpHV� DSUqV� OD� SUHPLqUH� LQMHFWLRQ�� 2Q� D� pJDOHPHQW�

REVHUYp�XQH�GLPLQXWLRQ�GH�OD�QXPpUDWLRQ�GHV�JOREXOHV�URXJHV�DSUqV�OD�SUHPLqUH�LQMHFWLRQ��/HV�

UpVXOWDWV�KLVWRSDWKRORJLTXHV�FRPSUHQQHQW�XQH�OpJqUH�K�SHUSODVLH�P�pORwGH�LPSOLTXDQW�OD�PRHOOH�

RVVHXVH��XQH�OpJqUH�GLPLQXWLRQ�GHV�O�PSKRF�WHV�GDQV�OD�UDWH��GHV�FKDQJHPHQWV�GH�UpJpQpUDWLRQ�

GDQV�OHV�FU�SWHV�GH�OD�PXTXHXVH�GH�O�LOpRQ�HW�GHV�FKDQJHPHQWV�WXEXODLUHV�GDQV�OHV�UHLQV��

�



���
�

�KLHQV����LQT�GRVHV�TXRWLGLHQQHV�

�

2Q� D� DGPLQLVWUp� GX� FDUERSODWLQH� SDU� YRLH� LQWUDYHLQHXVH� j� GHV� GRVHV� GH� ����� ����� ���� HW� �����

Pg/kg/jour�pendant�5� jours�consécutifs�à�des�groupes�de�FKLHQV�FRPSWDQW�GHX��P�OHV�HW�GHX��

femelles.�À�1,5�mg/kg/jour,�RQ�D�REVHUYp�YRPLVVHPHQWV��DQRUH�LH�HW�GLDUUKpH�RX�VHOOHV�PROOHV��

8QH� OHXFRSpQLH� D� pJDOHPHQW� pWp� GRFXPHQWpH.� À� 3,0� mg/kg/jour,� RQ� D� UDSSRUWp� OHV� PrPHV�

UpDFWLRQV� TX�DYHF� OH� JURXSH� j� IDLEOH� GRVH�� 7RXWHIRLV�� RQ� D� pJDOHPHQW� VLJQDOp� GHV� FDV� GH�

UpWLFXORSpQLH�HW�GH�WKURPERF�WRSpQLH��'H�OpJqUHV�EDLVVHV�GH�O�KpPDWRFULWH��GH� O�KpPRJORELQH�HW�

GHV�pU�WKURF�WHV�RQW� pWp�QRWpHV����6,0�mg/kg/jour�� OD� WR�LFLWp� FRQVLVWDLW�GHV�PrPHV�HIIHWV�TXH�

GDQV� OH� JURXSH� UHFHYDQW�����mg/kg/jour��(Q� SOXV�GH� OD� GLDUUKpH�� HW� GX� VDQJ�� GH� OD�ELOH� RX� GX�

PXFXV� GDQV� OHV� VHOOHV�� XQH� DQRUH�LH� HW� XQH� SHUWH� GH� SRLGV� FRUSRUHO� RQW� pWp� VLJQDOpV��8Q� GHV�

FKLHQV� SUpVHQWDLW� GHV� pOpYDWLRQV� VLJQLILFDWLYHV� GX� 6*37�� 8QH� YDFXROLVDWLRQ� KpSDWRFHOOXODLUH�

SpULSRUWDOH�PRGpUpH�D� pWp�REVHUYpH�FKH��OHV�GHX��FKLHQV�������mg/kg/jour��XQH� OHXFRSpQLH� HW�

XQH�UpWLFXORF�WRSpQLH�RQW�pWp�QRWpHV��/HV�GHX��FKLHQV�RQW�HX�OD�GLDUUKpH��GX�VDQJ��GH�OD�ELOH�RX�

GX� PXFXV� GDQV� OHV� VHOOHV�� XQH� DQRUH�LH� HW� XQH� SHUWH� GH� SRLGV� FRUSRUHO�� 8QH� GHV� FKLHQQHV�

SUpVHQWDLW� XQH� DXJPHQWDWLRQ�VLJQLILFDWLYH�GX� WDX��G�D�RWH� XUpLTXH� VDQJXLQ� �%81�� HW� OHV� GHX��

FKLHQV�DYDLHQW�GHV�pOpYDWLRQV�VLJQLILFDWLYHV�GX�6*37��2Q�D�REVHUYp�XQH�QpFURVH�WXEXODLUH�UpQDOH�

OpJqUH� j� PRGpUpH� FKH�� OD� IHPHOOH�� 'HV� OpVLRQV� JDVWUR�LQWHVWLQDOHV� FDUDFWpULVpHV� SDU� XQH�

GpJpQpUHVFHQFH�GHV�FHOOXOHV�pSLWKpOLDOHV�JODQGXODLUHV��XQH�GpSOpWLRQ�O�PSKRwGH�GHV�SODTXHV�GH�

3H�HU�HW��GDQV�XQH�PRLQGUH�PHVXUH��O�pURVLRQ�HW�O�XOFpUDWLRQ�GH�OD�PXTXHXVH��pWDLHQW�DSSDUHQWHV�

FKH��OHV�GHX��FKLHQV��2Q�D�pJDOHPHQW�REVHUYp�XQH�K�SRFHOOXODULWp�GH�OD�PRHOOH�RVVHXVH�HW�GHV�

UDWLRV�0�(�pOHYpV��8QH�FRQJHVWLRQ�FHQWUROREXODLUH�HW�XQH�DWURSKLH�PDUTXpH�GHV�RYDLUHV�RQW�pWp�

REVHUYpHV�FKH��OD�IHPHOOH��

�

�KLHQV���'RVHV�PXOWLSOHV�WUDLWHPHQWV�PXOWLSOHV�

�

2Q� D� DGPLQLVWUp� GX� FDUERSODWLQH� SDU� YRLH� LQWUDYHLQHXVH� j� GHV� GRVHV� GH� ������ ����� HW� �����

mg/kg/jour� SHQGDQW� �� MRXUV� FRQVpFXWLIV� j� GHV� JURXSHV� GH� WURLV� FKLHQV� P�OHV� HW� WURLV� FKLHQV�

IHPHOOHV���HV� GRVHV�RQW� pWp� UpSpWpHV� WRXV� OHV� ��� MRXUV� SRXU� XQ� WRWDO� GH��� WUDLWHPHQWV���XFXQH�

WR�LFLWp� VLJQLILFDWLYH� Q�D� pWp� QRWpH� j� ����� mg/kg/jour�� j� O�H�FHSWLRQ� G�XQ� VHXO� pSLVRGH� GH�

YRPLVVHPHQWV�SHQGDQW�OD�QXLW���HV�pSLVRGHV�RQW�pJDOHPHQW�pWp�REVHUYpV�j�����mg/kg/jour�HW�����

mg/kg/jour��8QH�WKURPERF�WRSpQLH� OpJqUH�HW�XQH�OHXFRSpQLH�RQW�pWp�OHV�JUDQGHV�REVHUYDWLRQV�j�

���� mg/kg/jour�� 'HV� FDV� GH� WKURPERF�WRSpQLH� HW� GH� OHXFRSpQLH� JUDYHV� VRQW� VXUYHQXV� j� ����

mg/kg/jour��'DQV� FH�GHUQLHU�JURXSH�� OHV� UpVXOWDWV�KLVWRSDWKRORJLTXHV� FRPSUHQDLHQW� QRWDPPHQW�

KpPRUUDJLH� SXOPRQDLUH� DYHF� °GqPH�� FRQJHVWLRQ�� FRORQLVDWLRQ� EDFWpULHQQH�� EURQFKLWH� HW�

EURQFKLROLWH� QpFURVDQWHV�� QpFURVH� GHV� DP�JGDOHV�� KpPRUUDJLHV� PXOWLSOHV�� GpSOpWLRQ� O�PSKRwGH�

V�VWpPLTXH��DWURSKLH�GH�OD�SURVWDWH�FKH��XQ�P�OH�HW�KpPRUUDJLH�HW�QpFURVH�GX�F�FXP�FKH��XQH�

IHPHOOH�� �HV� UpVXOWDWV� Q�RQW� pWp� REVHUYpV� TXH� FKH�� OHV� FKLHQV� TXL� VRQW� PRUWV� RX� TXL� RQW� pWp�

VDFULILpV�j�O�pWDW�PRULERQG���XFXQH�REVHUYDWLRQ�OLpH�DX�PpGLFDPHQW�Q�D�pWp�QRWpH�FKH��OHV�DXWUHV�

FKLHQV�DSUqV�OD�SpULRGH�GH�UpFXSpUDWLRQ�GH���VHPDLQHV��VDXI�SRXU�XQH�OpJqUH�DWURSKLH�WHVWLFXODLUH��

�

0X�DJpQLFL�p�

�

/H�FDUERSODWLQH�V�HVW�UpYpOp�PXWDJqQH�GDQV�OH�WHVW�G��PHV�HW�GDQV�OHV�FHOOXOHV�O�PSKREODVWRwGHV�

KXPDLQHV� j� OD� IRLV� sur� les� loci� de� la� thymidine� kinase� (TK)� et� de� l'hypoxanthine�JXDQLQH�



���
�

SKRVSKRULERV�O� WUDQVIpUDVH�� ,O� V�HVW� pJDOHPHQW� UpYpOp� FODVWRJqQH� GDQV� XQ� WHVW� F�WRJpQpWLTXH� LQ�

�L�UR�VXU�OD�PRHOOH�RVVHXVH�GH�KDPVWHU�FKLQRLV��/H�FDUERSODWLQH�D�SURYRTXp�XQH�UpSRQVH�SRVLWLYH�

GDQV�OH�WHVW�GH�WUDQVIRUPDWLRQ�QpRSODVLTXH�LQ��L�UR�GH�FHOOXOHV�HPEU�RQQDLUHV�GH�KDPVWHU�V�ULHQ��

�

5HSURGXF�LRQ�H���pUD�RORJLH�

�

/H�FDUERSODWLQH�D�pWp�HPEU�RWR�LTXH�HW�WpUDWRJqQH�FKH��OD�SURJpQLWXUH�GHV�UDWHV�JUDYLGHV��
�
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�

��� �DOYHUW��1��1HZHOO�'5��*XEUHOO�/��HW�DO���DUERSODWLQ�'RVDJH��3URVSHFWLYH�HYDOXDWLRQ��

RI�D�VLPSOH�IRUPXOD�EDVHG�RQ�UHQDO�IXQFWLRQ�-��OLQ�2QFRO��������������������

��� *DYHU� 5�� HW� DO�� 7KH� GLVSRVLWLRQ� RI� FDUERSODWLQ� LQ� RYDULDQ� FDQFHU� SDWLHQWV� �DQFHU�

�KHPRWKDU�3KDUPDFRO�������������������

��� �DUG��-5��7DQ�6��)U�DWW�,�DQG�:LOWVKDZ�(��RZ�QHSKURWR�LF�LV�FDUERSODWLQ�%U�-��DQFHU�

��������������

��� Hendrik�AM,�Simmons�D�and�Cantwell�BMJ�Allergic�reactions�to�carboplatin�Annal�of�

2QFRO������������������

��� Lee� EJ� et� al.� Phase� I� and� pharmacokinetic� trial� of� carboplatin� in� refractory� adult�

leukemia�-�1DWO��DQFHU�,QV���������������������

��� 0DUWLQH�� -�� HW� DO�� �� SKDVH� ,,� FOLQLFDO� WULDO� RI� FDUERSODWLQ� LQIXVLRQ� LQ� KLJK�risk� acute�

nonlymphoblastic�leukemia�J�Clin�0ncol�1991;�9(1):39�����

��� 0HW��.XUVFKHO� 8� HW� DO�� ,QYHVWLJDWLRQV� RQ� WKH� DFXWH� DQG� FKURQLF� QHSKURWR�LFLW�� RI� WKH�

QHZ�SODWLQXP�DQDORJXH�FDUERSODWLQ��-��DQFHU�5HV��OLQ�2QFRO��������������������

��� 0H�HUV� )-� HW� DO�� ,QIXVLRQ� FDUERSODWLQ� WUHDWPHQW� RI� UHODSVHG� DQG� UHIUDFWRU�� DFXWH�

leukemia.� Evidence� of� efficacy� with� minimal� extramedullary� toxicity� at� intermediate�

GRVHV�-��OLQ�2QFRO���������������������

��� 2�%ULHQ�0(5� HW� DO�� %OLQGQHVV� DVVRFLDWHG�ZLWK� KLJK� GRVH� FDUERSODWLQ� /DQFHW� )HE�� ����

���������������

����Shea� TC� et� al.� A� phase� I� clinical� and� pharmacokinetic� study� of� carboplatin� and�

DXWRORJRXV�ERQH�PDUURZ�VXSSRUW�-��OLQ�2QFRO�O�������������������

����6OHLMIHU�'7K�HW� DO���FXWH�DQG�FXPXODWLYH�HIIHFWV�RI�FDUEXSODWLQ�RQ� UHQDO� IXQFWLRQ�%U� -�

�DQFHU�������������������

����Van�der�Vijgh�WJ.�Clinical�pharmacokinetics�of�carboplatin�Clin�Pharmacokinet�1991;�

���������������

����Walker� RW� et� al.� Carboplatin�DVVRFLDWHG� WKURPERWLF� PLFURDQJLRSDWKLF� KHPRO�WLF�

DQHPLD��DQFHU���������������������

����:LQGRP� ��� 0F*XLUH� 3� HW� DO�� �QDSK�OD�LV� WR� FDUERSODWLQ� �� �� QHZ� SODWLQXP�

FKHPRWKHUDSHXWLF�DJHQW�-��OLQ��OOHUJ���OLQ�,PPXQRO�������������3DUW������������

�

�

�
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����3�5�3/�7,1���4�� 3URGXFW� 0RQRJUDSK� E�� %ULVWRO�0�HUV� 6TXLEE� �DQDGD� ,QF���

0RQWUHDO���DQDGD��'DWH�RI�3UHSDUDWLRQ��-DQXDU����������'DWH�RI�5HYLVLRQ���XJXVW�������

�

����3URGXFW� 0RQRJUDSK�� �DUERSODWLQ� ,QMHFWLRQ�� �QWLQHRSODVWLF� �JHQW�� 7HYD� �DQDGD�

/LPLWHG��7RURQWR��2QWDULR���DQDGD��'DWH�RI�3UHSDUDWLRQ��1RYHPEHU�����������RQWURO���

��������
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