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Einleitung

Problematik der koronaren Stentimplantation

Stent-Thrombose

Klinische Bedeutung

.RURQDUH�6WHQWV�ZHUGHQ�VHLW��EHU����-DKUHQ�HUIROJUHLFK�HLQJHVHW]W�����(LQ�HUKHEOLFKHU

9RUWHLO� JHJHQ�EHU� GHU� DOOHLQLJHQ� %DOORQ�$QJLRSODVWLH� EHVWHKW� YRU� DOOHP� LQ� GHU

JHULQJHUHQ�5HVWHQRVHUDWH� ���� 7URW]� JUR�HU� )RUWVFKULWWH� VRZRKO� LQ� GHU� 6WHQW� 7HFKQLN

DOV�DXFK�EHL�GHU�SRVWLQWHUYHQWLRQHOOHQ�PHGLNDPHQW|VHQ�%HKDQGOXQJVVWUDWHJLH��LVW�GLH

6WHQW�7KURPERVH� GLH� DP� PHLVWHQ� JHI�UFKWHWH� .RPSOLNDWLRQ� QDFK� NRURQDUHU� 6WHQW�

LPSODQWDWLRQ� ����'LH� VXEDNXWH� 6WHQW�7KURPERVH� LQQHUKDOE� GHU� HUVWHQ� ��� 7DJH� QDFK

,QWHUYHQWLRQ�LVW�GLH�+DXSWXUVDFKH�I�U�VFKZHUH�NDUGLDOH�.RPSOLNDWLRQHQ����

'LH�+lXILJNHLW� VXEDNXWHU� 6WHQW�7KURPERVHQ�ZLUG�PLW� XQJHIlKU� ���� DQJHJHEHQ� ���

YDULLHUW� DEHU� ]ZLVFKHQ� YHUVFKLHGHQHQ� 6WXGLHQ� HUKHEOLFK� LQ� $EKlQJLJNHLW� YRQ

NOLQLVFKHQ��DQJLRJUDSKLVFKHQ�XQG�SUR]HGXUDOHQ�5DKPHQEHGLQJXQJHQ�����������������������

���

Pathophysiologie

'LH� 3DWKRSK\VLRORJLH� GHU� 6WHQW�7KURPERVH� LVW� QRFK� QLFKW� YROOVWlQGLJ� JHNOlUW�� HV

VFKHLQHQ� ]DKOUHLFKH� 0HFKDQLVPHQ� EHWHLOLJW� ]X� VHLQ�� =XQlFKVW� YHUOHW]W� GLH� %DOORQ�

$QJLRSODVWLH� PHFKDQLVFK� GLH� DWKHURVNOHURWLVFKH� 3ODTXH�� ZRGXUFK� DXV� GHU� /lVLRQ

VXEHQGRWKHOLDOH� NRDJXODWLRQVI|UGHUQGH�6WRIIH� IUHLJHVHW]W�ZHUGHQ� ��� ���� (V� IROJW� HLQH

.RQWDNWDNWLYLHUXQJ� GHV� .LQLQ�6\VWHPV� ��� XQG� ([SRVLWLRQ� YRQ�*HZHEVWKURPERSODVWLQ

DXV� GHU� 3ODTXH� ���� 'LHV� LQGX]LHUW� GDQQ� GLH� 7KURPELQELOGXQJ� XQG� 7KURPER]\WHQ�

DNWLYLHUXQJ����������

'D� LP�*HULQQVHO� LQNRUSRULHUWHV�7KURPELQ�HLQHU�$QWDJRQLVLHUXQJ�GXUFK�+HSDULQ�QLFKW

]XJlQJOLFK� LVW� ��� ��� ���� I|UGHUW� GLH� $QZHVHQKHLW� HLQHV� LQWUDYDVNXOlUHQ� 7KURPEXV� GLH

EHVFKULHEHQHQ�3UR]HVVH�HUKHEOLFK�XQG�WUlJW�GDPLW�]XP�KRKHQ�5LVLNR�HLQHU�.DWKWHWHU�

LQWHUYHQWLRQ� LP� DNXWHQ� 0\RNDUGLQIDUNW� EHL�� 'LH� WKURPERJHQHWLVFKHQ� (LJHQVFKDIWHQ

GHU�PHWDOOLVFKHQ�6WHQWREHUIOlFKH�EHJ�QVWLJHQ�]XGHP�EHWUlFKWOLFK�GLH�$NWLYLHUXQJ�GHU

7KURPER]\WHQ�XQG�LQLWLLHUHQ�GLH�*HULQQXQJVNDVNDGH�DQ�GHU�JHVFKlGLJWHQ�3ODTXH������
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�������(V�NRQQWH�JH]HLJW�ZHUGHQ��GDVV�QDFK�6WHQWLPSODQWDWLRQ�GLH�.RQ]HQWUDWLRQHQ�GHU

3URWKURPELQ�)UDJPHQWH� )���� ±� VHQVLWLYH� 0DUNHU� I�U� GLH� 7KURPELQELOGXQJ� ±� LQ� GHU

5HJHO� HUK|KW� VLQG� ��� ��� ���� $X�HUGHP� ILQGHW� PDQ� HLQH� SURJUHVVLYH� 7KURPER]\WHQ�

DNWLYLHUXQJ��GLH�LKUH�PD[LPDOH�$XVSUlJXQJ�]ZHL�7DJH�QDFK�6WHQWLPSODQWDWLRQ�HUUHLFKW

XQG�QDFK�DOOHLQLJHU�37&$�QLFKW�DXIWULWW����

Restenose im Stentbereich

Klinische Bedeutung

9HUJOLFKHQ� PLW� GHU� GHXWOLFKHQ� 5HGX]LHUXQJ� GHU� +lXILJNHLW� YRQ� 6WHQW�7KURPERVHQ

ZlKUHQG� GHU� OHW]WHQ� -DKUH� ���� ZDUHQ� GLH� 0D�QDKPHQ� JHJHQ� 5HVWHQRVHQ� LP

6WHQWEHUHLFK�ZHLW�ZHQLJHU� HUIROJUHLFK�� ,KUH�+lXILJNHLW� OLHJW� LPPHU� QRFK� LP�%HUHLFK

YRQ����������XQDEKlQJLJ�YRQ�GHU�SRVWLQWHUYHQWLRQHOOHQ�DQWLWKURPERWLVFKHQ�7KHUDSLH
������������������������

$OV� VWlUNVWH� 5LVLNRIDNWRUHQ� I�U� HLQH� 5HVWHQRVH� JHOWHQ� HLQ� XQEHIULHGLJHQGHV

6WHQWHUJHEQLV��PXOWLSOH�6WHQWV�XQG�'LDEHWHV�PHOOLWXV����

Pathophysiologie

8QWHUVXFKXQJHQ�DP�6FKZHLQH�0RGHOO�HUJDEHQ�+LQZHLVH�DXI�GLH�EHL�GHU�(QWVWHKXQJ

YRQ� 5HVWHQRVHQ� EHWHLOLJWHQ� 3UR]HVVH�� 'HPQDFK� LVW� HLQH� .RPELQDWLRQ� DXV� IU�KHU

7KURPERVLHUXQJ�� 0LJUDWLRQ� XQG� 3UROLIHUDWLRQ� YRQ� NRURQDUHQ� JODWWHQ� 0XVNHO]HOOHQ

VRZLH� 8PEDXSUR]HVVH� GHU� *HIl�ZDQG� I�U� GHQ� /XPHQYHUOXVW� YHUDQWZRUWOLFK� ���

1DKH]X� ��� �� GHU� ODQJIULVWLJHQ� :LHGHUYHUHQJXQJ� GHV� *HIl�OXPHQV� QDFK� 6WHQW�

LPSODQWDWLRQ��VSlWHU�/XPHQYHUOXVW��ZLUG�GXUFK�GLH�%LOGXQJ�YRQ�1HRLQWLPD�YHUXUVDFKW
������������

:lKUHQG�LKUHU�0LJUDWLRQ�ZHUGHQ�JODWWH�0XVNHO]HOOHQ�YRQ�YHUVFKLHGHQHQ�%RWHQVWRIIHQ

DQJH]RJHQ��YRQ�GHQHQ�SODWHOHW�GHULYHG�JURZWK�IDFWRU��3'*)��XQG�LQVXOLQ�OLNH�JURZWK

IDFWRU����,*)����GLH�SRWHQWHVWHQ�VLQG��� ��� ����'LH�=HOOHQ�ZDQGHUQ�DNWLY� LQ�GLH�*HIl��

,QWLPD��SUROLIHULHUHQ�GRUW�XQG�VH]HUQLHUHQ�H[WUD]HOOXOlUH�0DWUL[�3URWHLQH��GLH�LKUHUVHLWV

GLH�$NWLYLWlW�GHU�JODWWHQ�0XVNHO]HOOHQ�EHHLQIOXVVHQ��(V�NRQQWH�JH]HLJW�ZHUGHQ��GDVV

$EODJHUXQJHQ� YRQ� 7KURPER]\WHQ� DQ� GHU� YHUOHW]WHQ� *HIl�ZDQG� GLH� %LOGXQJ� YRQ

1HRLQWLPD� EHJ�QVWLJHQ� ��� ��� ���� +LHUDQ� VLQG� VRZRKO� GLH� )UHLVHW]XQJ� YRQ� SODWHOHW�

GHULYHG� JURZWK� IDFWRU� �3'*)�� DOV� DXFK� HLQH� (QW]�QGXQJVUHDNWLRQ� GXUFK� 3�VHOHFWLQ�

XQG�*O\NRSURWHLQ��*3��,,E�,,,D��YHUPLWWHOWH�=HOOLQWHUDNWLRQHQ�EHWHLOLJW�
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)HUQHU�VSLHOHQ�GLH�,QWHJULQH�0DF���XQG�9LWURQHFWLQ�5H]HSWRUHQ�HLQH�6FKO�VVHOUROOH�EHL

GHU� %LOGXQJ� YRQ� 1HRLQWLPD� ��� ��� ���� 6RPLW� N|QQWH� GLH� 5HVWHQRVHUDWH� VRZRKO� GXUFK

%ORFNDGH� GHU� *O\NRSURWHLQH� ,,E�,,,D� DOV� DXFK� GXUFK� +HPPXQJ� GHU� 0DF��� XQG

9LWURQHFWLQ�,QWHJULQH�JHVHQNW�ZHUGHQ�

Postinterventionelle medikamentöse Behandlungsstrategie

'LH� KlXILJHQ� 5HVWHQRVLHUXQJHQ� XQG� GLH� IU�KHQ� WKURPERWLVFKHQ� 9HUVFKO�VVH� VWHOOHQ

GLH�+DXSWSUREOHPH�GHU�NRURQDUHQ�6WHQWLPSODQWDWLRQ�GDU��'DKHU�ZXUGH�]X�%HJLQQ�GHU

6WHQW�bUD�QDFK�HUIROJUHLFKHU�6WHQW�,PSODQWDWLRQ�HLQH�DJJUHVVLYH�DQWLNRDJXODWRULVFKH

7KHUDSLH� PLW� L�Y��+HSDULQ� XQG� �EHUODSSHQGHU� *DEH� YRQ� :DUIDULQ� E]Z�

3KHQSURFRXPRQ� I�U� �� :RFKHQ� VRZLH� $]HW\OVDOL]\OVlXUH� OHEHQVODQJ� DQJHVWUHEW�� ,Q

HLQHU� UDQGRPLVLHUWHQ� 6WXGLH� NRQQWH� ����� JH]HLJW� ZHUGHQ�� GDVV� HLQH

DQWLWKURPER]\WlUH� =ZHLIDFKWKHUDSLH� PLW� $]HW\OVDOL]\OVlXUH� SOXV� 7LFORSLGLQ� GHU

DQWLNRDJXODWRULVFKHQ�7KHUDSLH�LQ�ZLFKWLJHQ�NRPELQLHUWHQ�NOLQLVFKHQ�(QGSXQNWHQ��7RG

NDUGLDOHU�*HQHVH���DNXWHU�0\RNDUGLQIDUNW���$&9%�2SHUDWLRQ���HUQHXWH�37&$��GHXWOLFK

�EHUOHJHQ�LVW�����$XFK�%OXWXQJVNRPSOLNDWLRQHQ�VLQG�EHL�DQWLWKURPER]\WlUHU�=ZHLIDFK�

WKHUDSLH�LP�9HUJOHLFK�]X�+HSDULQ���3KHQSURFRXPRQ�VHOWHQHU�����'LHVH�hEHUOHJHQKHLW

GHU� GRSSHOWHQ� WKURPER]\WHQDJJUHJDWLRQVKHPPPHQGHQ� 7KHUDSLH� NRQQWH� DXFK� I�U

6WHQWLPSODQWDWLRQHQ�LP�DNXWHQ�0\RNDUGLQIDUNW�QDFKJHZLHVHQ�ZHUGHQ����

7LFORSLGLQ������FKORU�SKHQ\O��PHWK\O���������WHWUDWKLHQR������&��S\ULGLQFKORULG��LVW�ZLH

GLH� 1DFKIROJHVXEVWDQ]� &ORSLGRJUHO� LQ� YLWUR� QLFKW� ZLUNVDP� ��� 'LH� DJJUHJDWLRQV�

KHPPHQGH�:LUNXQJ� EHLGHU� 6XEVWDQ]HQ� LQ� YLYR� HQWVWHKW� HUVW� GXUFK� %LOGXQJ� DNWLYHU

0HWDEROLWHQ� LQ� GHU� /HEHU�� 'LHVH� 0HWDEROLWHQ� KHPPHQ� GLH� $'3�LQGX]LHUWH

7KURPER]\WHQDJJUHJDWLRQ��'LH�:LUNXQJ� EHUXKW� DXI� GHU�+HPPXQJ� HLQHV� *�3URWHLQ�

JHNRSSHOWHQ� 5H]HSWRUV� GHU� 7KURPER]\WHQPHPEUDQ� ���� 'LH� GXUFK� $'3� YHUPLWWHOWH

)LEULQRJHQELQGXQJ�DQ�GHQ�*O\NRSURWHLQ�,,E�,,,D�.RPSOH[�ZLUG�GHXWOLFK�JHKHPPW��(V

KDQGHOW� VLFK� MHGRFK� QLFKW� XP� HLQH� GLUHNWH� :LUNXQJ� DXI� GHQ� *O\NRSURWHLQ� ,,E�,,,D

.RPSOH[�� 'HU� :LUNXQJVHLQWULWW� LVW� YHU]|JHUW� XQG� HUUHLFKW� VHLQ� 0D[LPXP� HUVW� QDFK

PHKUHUHQ�%HKDQGOXQJVWDJHQ����

6HLW� ZHQLJHQ� -DKUHQ� ZLUG� LQ� ]DKOUHLFKHQ� 6WXGLHQ� GLH� :HUWLJNHLW� YRQ� GLUHNWHQ

*O\NRSURWHLQ� �*3�� ,,E�,,,D� 5H]HSWRU�$QWDJRQLVWHQ� DOV� (UZHLWHUXQJ� GHU

PHGLNDPHQW|VHQ� %HKDQGOXQJVVWUDWHJLH� ]XU� 9HUEHVVHUXQJ� GHV� (UJHEQLVVHV

YHUVFKLHGHQHU�.RURQDULQWHUYHQWLRQHQ��EHUSU�IW�
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Pharmakologische Aspekte der GP IIb/IIIa Rezeptor-Blockade

Integrine

(LQH�HQWVFKHLGHQGH�5ROOH�EHL�GHU�7URPER]\WHQDJJUHJDWLRQ�VSLHOHQ�β��,QWHJULQH��'LHV

VLQG� 0HPEUDQUH]HSWRUHQ�� GLH� /LJDQGHQ� DXI� GHU� 2EHUIOlFKH� YRQ� =HOOHQ� PLW� GHP

=\WRVNHOHWW� LP� ,QQHUHQ� GHU� =HOOH� YHUELQGHQ�� XP� VR� EHVWLPPWH� =HOOIXQNWLRQHQ

DXV]XO|VHQ�� ,QWHJULQH� VLQG� QLFKW� NRYDOHQW� YHUEXQGHQH� α�β� +HWHURGLPHUH� YRQ

*O\NRSURWHLQHQ� XQG�ZHUGHQ� VRZRKO� DXI� %OXW]HOOHQ� DOV� DXFK� DXI� (QGRWKHO]HOOHQ� XQG

YDVNXOlUHQ�JODWWHQ�0XVNHO]HOOHQ�JHIXQGHQ����

*O\NRSURWHLQ� ,,E�,,,D� 5H]HSWRUHQ� VLQG� α,,Eβ��,QWHJULQH� PLW� HLQHP� JUR�HQ

H[WUD]HOOXOlUHQ� %HUHLFK�� HLQHU� WUDQVPHPEUDQ|VHQ� 5HJLRQ� XQG� HLQHP� NXU]HQ

LQWUD]HOOXOlUHQ�6FKZDQ]��'HU�α,,E�$QWHLO�EHVWHKW�DXV�HLQHU�VFKZHUHQ�.HWWH�PLW�HLQHP

0ROHN�OJHZLFKW�YRQ�����N'D�XQG�HLQHU�OHLFKWHQ�.HWWH�PLW�HLQHP�0ROHN�OJHZLFKW�YRQ

��� N'D�� 'HU� β��$QWHLO� EHVWHKW� DXV� HLQHU� HLQ]HOQHQ� 3RO\SHSWLGNHWWH� PLW� HLQHP

0ROHN�OJHZLFKW�YRQ����N'D����α,,Eβ��,QWHJULQH�EHVLW]HQ�]DKOUHLFKH�ELYDOHQWH�.DWLRQHQ�

%LQGXQJVVWHOOHQ�� ELYDOHQWH�.DWLRQHQ� HUP|JOLFKHQ�GLH�%LQGXQJ� YRQ� /LJDQGHQ� DQ�GHQ

5H]HSWRU����

*HIl�YHUOHW]XQJHQ� ZLH� ]�%�� GLH� 5XSWXU� HLQHU� DWKHURVNOHURWLVFKHQ� 3ODTXH� VHW]HQ

VXEHQGRWKHOLDOH� 6WRIIH� ZLH� .ROODJHQ�� )LEURQHNWLQ� XQG� YRQ� :LOOHEUDQG� )DNWRU� IUHL�

'LHVH� 6XEVWDQ]HQ� ZHUGHQ� DQ� 5H]HSWRUHQ� GHU� 7KURPER]\WHQREHUIOlFKH� JHEXQGHQ�

ZRGXUFK� HLQH� $NWLYLHUXQJ� GHU� 7KURPER]\WHQ�� LQVEHVRQGHUH� GHU� *3� ,,E�,,,D

5H]HSWRUHQ�HUIROJW��$XI�GHU�2EHUIOlFKH�HLQHV�QLFKW�DNWLYLHUWHQ�7KURPER]\WHQ�JLEW�HV

HWZD� ������ *3� ,,E�,,,D� 0ROHN�OH�� GHUHQ� $Q]DKO� QDFK� GHU� 3OlWWFKHQDNWLYLHUXQJ� DXI

�����±������DQVWHLJW��'DEHL�JHODQJHQ�*3�,,E�,,,D�+HWHURGLPHUH�DXV�LQWUD]HOOXOlUHQ

6SHLFKHUQ� DQ� GLH� 3OlWWFKHQREHUIOlFKH� ��� ,P� DNWLYLHUWHQ� =XVWDQG�ZHUGHQ� GXUFK� HLQH

.RQIRUPDWLRQVlQGHUXQJ� GHV� *3� ,,E�,,,D� 5H]HSWRUV� KRFKDIILQH� %LQGXQJVVWHOOHQ� I�U

/LJDQGHQ� ZLH� )LEULQRJHQ� DEHU� DXFK� 9LWURQHNWLQ�� )LEURQHNWLQ� XQG� YRQ� :LOOHEUDQG

)DNWRU�H[SULPLHUW��'LHVH�%LQGXQJ�LVW�GHU�0HFKDQLVPXV�GHU�7KURPER]\WHQDJJUHJDWLRQ�

GLH�HLQH�HQWVFKHLGHQGH�5ROOH�EHL�GHU�7KURPEHQELOGXQJ�VSLHOW�

α,,Eβ��,QWHJULQH� ILQGHQ� VLFK� KDXSWVlFKOLFK� DXI� 7KURPER]\WHQ� XQG� 0HJDNDU\R]\WHQ�

ZlKUHQG�DQGHUH� ,QWHJULQH�ZLH�GDV�αY���,QWHJULQ�DXFK�DXI�JODWWHQ�0XVNHO]HOOHQ�XQG

(QGRWKHO]HOOHQ� YRUKDQGHQ� VLQG� ��� (V� JLEW� *O\NRSURWHLQ� ,,E�,,,D� 5H]HSWRU
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$QWDJRQLVWHQ�� GLH� VHOHNWLY� DXI�α,,Eβ��,QWHJULQH�ZLUNHQ� XQG� VROFKH�� GLH� DXFK� DQGHUH

,QWHJULQH�EORFNLHUHQ�

Glykoprotein IIb/IIIa Rezeptor Antagonisten

'HU� ]HQWUDOH� 0HFKDQLVPXV� GHU� 7KURPER]\WHQDJJUHJDWLRQ� LVW� GLH� %LQGXQJ� YRQ

)LEULQRJHQ�DQ�HLQHQ�DNWLYLHUWHQ�*O\NRSURWHLQ�,,E�,,,D�5H]HSWRU�PLW�$XVELOGXQJ�VWDELOHU

)LEULQRJHQEU�FNHQ� ]ZLVFKHQ� GHQ� 7KURPER]\WHQ� ��� ���� 5H]HSWRUDQWDJRQLVWHQ

LQKLELHUHQ� GLHVH� %LQGXQJ�� ZRGXUFK� HLQH� SRWHQWH� +HPPXQJ� GHU� 7KURPER]\WHQ�

IXQNWLRQ�XQDEKlQJLJ�YRP�DXVO|VHQGHQ�$JHQV�EHZLUNW�ZLUG�������

'HU� *3� ,,E�,,,D� 5H]HSWRUDQWDJRQLVW� $EFL[LPDE� �5HR3UR�� LVW� HLQ� FKLPHULVFKHV� )DE�

)UDJPHQW��GDV�GLH�YDULDEOH�5HJLRQ�GHV�0DXVDQWLN|USHUV��(��JHJHQ�*3� ,,E�,,,D�PLW

GHU� NRQVWDQWHQ� 5HJLRQ� YRQ�PHQVFKOLFKHP� ,PPXQJOREXOLQ� NRPELQLHUW� ���� (QWZLFNHOW

ZXUGH�HU�YRQ�GHU�$UEHLWVJUXSSH�XP�&ROOHU����������$EFL[LPDE�LVW�HLQ�QLFKW�NRPSHWLWLYHU

%ORFNHU�GHV�WKURPER]\WlUHQ�*3�,,E�,,,D�5H]HSWRUV����XQG�NUHX]UHDJLHUW�DX�HUGHP�PLW

YHUJOHLFKEDUHU� $IILQLWlW� PLW� GHP� αY���,QWHJULQ� �9LWURQHNWLQUH]HSWRU�� DXI

(QGRWKHO]HOOHQ� XQG� JODWWHQ� 0XVNHO]HOOHQ� VRZLH� PLW� GHP� α0���,QWHJULQ� �0DF���

5H]HSWRU�� DXI� *UDQXOR]\WHQ� XQG� 0RQR]\WHQ� ���� αY���,QWHJULQH� VSLHOHQ� HLQH

HQWVFKHLGHQGH�5ROOH�EHL�GHU�(LQZDQGHUXQJ�JODWWHU�0XVNHO]HOOHQ� LQ�GLH�*HIl��,QWLPD

XQG�GHU�GDUDXIIROJHQGHQ�3UROLIHUDWLRQ��3UR]HVVH��ZHOFKH�I�U�GLH�5HVWHQRVLHUXQJ�YRQ

%HGHXWXQJ�VLQG�

$EFL[LPDE� ZLUG� LQWUDYHQ|V� YHUDEUHLFKW� XQG� EHZLUNW� QDFK� %ROXVJDEH� LQQHUKDOE� YRQ

0LQXWHQ� HLQH� SRWHQWH� ,QKLELHUXQJ� GHU� 7KURPER]\WHQDJJUHJDWLRQ�� 1DFK� ,QIXVLRQ

SHUVLVWLHUW�GDV�DQ�7KURPER]\WHQ�JHEXQGHQH�$EFL[LPDE�I�U�PHKUHUH�7DJH�XQG�I�KUW

VR�� ZHJHQ� GHU� QLFKW�NRPSHWHWLYHQ� %LQGXQJ�� ]X� HLQHU� QXU� DOOPlKOLFK� DENOLQJHQGHQ

+HPPXQJ�GHU�7KURPER]\WHQDJJUHJDWLRQ��GLH��EHU�PLQGHVWHQV�YLHU�7DJH�ZLUNVDP�LVW
���

6RZRKO� GLH� XQVSH]LILVFKH� %ORFNDGH� PHKUHU� 5H]HSWRU�7\SHQ� �9LWURQHNWLQUH]HSWRUHQ�

0DF���5H]HSWRUHQ� XQG� WKURPER]\WlUH� *3� ,,E�,,,D� 5H]HSWRUHQ�� DOV� DXFK� GLH� VHKU

ODQJH�DQKDOWHQGH��QLFKW�NRPSHWHWLYH�%LQGXQJ�DQ�GHQ�*3�,,E�,,,D�5H]HSWRU�EHGHXWHQ

ZHVHQWOLFKH� 9RUWHLOH� YRQ� $EFL[LPDE� JHJHQ�EHU� DQGHUHQ� *3� ,,E�,,,D� 5H]HSWRU�

%ORFNHUQ�� 6R� NOLQJW� GLH� KHPPHQGH�:LUNXQJ� DXI� GLH� 7KURPER]\WHQDJJUHJDWLRQ� YRQ

(SWLILEDWLGH� XQG� 7LURILEDQ� ±� ]ZHL� DQGHUH� I�U� GLH� .OLQLN� ]XJHODVVHQH� *3� ,,E�,,,D

5H]HSWRU�%ORFNHU�±�EHUHLWV�QDFK�]ZHL�ELV�YLHU�6WXQGHQ�ZLHGHU�DE�������



�

Erwartungen an eine GP IIb/IIIa Rezeptor-Blockade bei Stent-

implantation im akuten Myokardinfarkt

3DWLHQWHQ� LP� DNXWHQ� 0\RNDUGLQIDUNW� UHSUlVHQWLHUHQ� HLQH� *UXSSH� PLW� EHVRQGHUV

KRKHP�5LVLNR�I�U�HLQH�VXEDNXWH�6WHQW�7KURPERVH��������(LQH�6WHQWLPSODQWDWLRQ�LQ�GDV

WKURPERJHQH� 0LOLHX� HLQHU� UHNDQDOLVLHUWHQ�� ,QIDUNWDUWHULH� JDOW� YLHOH� -DKUH� DOV

NRQWUDLQGL]LHUW� ���� ,Q]ZLVFKHQ� KDEHQ� ]DKOUHLFKH� 6WXGLHQ� JH]HLJW�� GDVV� HLQH

6WHQWLPSODQWDWLRQ�LP�DNXWHQ�0\RNDUGLQIDUNW�GHU�DOOHLQLJHQ�37&$�GXUFKDXV��EHUOHJHQ

LVW���������������������

'LH� 3$0,�6WXGLH� �3ULPDU\� $QJLRSODVW\� LQ� 0\RFDUGLDO� ,QIDUFWLRQ�� ��� SU�IWH�� RE� GLH

,PSODQWDWLRQ� HLQHV� 6WHQWV� XQPLWWHOEDU� QDFK� 37&$� LP� DNXWHQ� 0\RNDUGLQIDUNW

SUDNWLNDEHO� LVW�� $OOH� 3DWLHQWHQ�HUKLHOWHQ�$66��7LFORSLGLQ�XQG�+HSDULQ�� DEHU� NHLQH�*3

,,E�,,,D�5H]HSWRUDQWDJRQLVWHQ��(LQH�HUQHXWH�5HYDVNXODULVDWLRQ�DP�=LHOJHIl��ZDU�EHL

QXU� ������� GHU� 3DWLHQWHQ� Q|WLJ�� HLQH� DQJLRJUDSKLVFK� EHVWlWLJWH� 5HVWHQRVH� WUDW� DQ

������� GHU� /lVLRQHQ� DXI� ���� 'DPLW� KDW� VLFK� GLH� URXWLQHPl�LJH� ,PSODQWDWLRQ� HLQHV

6WHQWV� QDFK� ,QIDUNW�37&$� DOV� VLFKHUH� 0HWKRGH� HUZLHVHQ�� GLH� KRKH� HUHLJQLVIUHLH

hEHUOHEHQVUDWHQ�HUUHLFKW�

'LH� Ä6WHQW� 3ULPDU\� $QJLRSODVW\� LQ� 0\RFDUGLDO� ,QIDUFWLRQ� 6WXG\� *URXS³� I�KUWH� HLQHQ

GLUHNWHQ� 9HUJOHLFK� ]ZLVFKHQ� DOOHLQLJHU� 37&$� XQG� 37&$� SOXV� 6WHQW�,PSODQWDWLRQ� LP

DNXWHQ� 0\RNDUGLQIDUNW� GXUFK� ���� +LHUEHL� EHVWlWLJWHQ� VLFK� GLH� 3LORWGDWHQ� GHU� 3$0,�

6WXGLH��'HU�GXUFKVFKQLWWOLFKH�PLQLPDOH�/XPHQGXUFKPHVVHU�ZDU���0RQDWH�QDFK�GHP

6WHQWLQJ� VLJQLILNDQW� JU|�HU� DOV� QDFK� DOOHLQLJHU� $QJLRSODVWLH� XQG� GLH� 5DWH� GHU

5HYDVNXODULVDWLRQHQ�LP�JHVWHQWHWHQ�*HIl�DEVFKQLWW�ZDU�VLJQLILNDQW�JHULQJHU�

'HU� ]XVlW]OLFKH� 1XW]HQ� HLQHU� $EFL[LPDE�7KHUDSLH� EHL� 6WHQWLPSODQWDWLRQ� XQG� EHL

DOOHLQLJHU�37&$�ZXUGH�EHUHLWV�LQ�HLQLJHQ�6WXGLHQ�XQWHUVXFKW�

'LH�(3,&�6WXGLH��(YDOXDWLRQ�RI�F�(��IRU�WKH�3UHYHQWLRQ�RI�,VFKDHPLF�&RPSOLFDWLRQV����

��GLH�(3,/2*�6WXGLH� �(YDOXDWLRQ�RI�37&$� WR� ,PSURYH�/RQJ�WHUP�2XWFRPH�E\�F)�(�

*O\FRSURWHLQ� UHFHSWRU� EORFNDGH�� ��� XQG� GLH� &$3785(�6WXGLH� �&�(�� )DE� $QWLSODWHOHW

7KHUDS\� LQ� 8QVWDEOH� 5HIUDFWRU\� $QJLQD�� �� KDEHQ� JH]HLJW�� GDVV� $EFL[LPDE� GLH

+lXILJNHLW� NDUGLDOHU� (UHLJQLVVH� QDFK� DOOHLQLJHU� 37&$� LQ� GHQ� HUVWHQ� ��� 7DJHQ� QDFK

,QWHUYHQWLRQ�VLJQLILNDQW�VHQNW�
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'LH� (3,67(17�6WXGLH� �(YDOXDWLRQ� RI� ,,E�,,,D� 3ODWHOHW� ,QKLELWLRQ� IRU� 6WHQWLQJ�

XQWHUVXFKWH� GHQ� :HUW� HLQHU� *3� ,,E�,,,D� 5H]HSWRU�%ORFNDGH� EHL� HOHNWLYHU

6WHQWLPSODQWDWLRQ� LP�9HUJOHLFK�]XU�6WHQWLPSODQWDWLRQ�PLW�NRQYHQWLRQHOOHU�0HGLNDWLRQ

XQG�LP�9HUJOHLFK�]X�DOOHLQLJHU�37&$�XQWHU�$EFL[LPDE��(V�]HLJWH�VLFK�GRUW�HLQH�ZHLWHUH

5LVLNR�5HGXNWLRQ�I�U�NDUGLDOH�.RPSOLNDWLRQHQ�GHU�HUVWHQ����7DJH�GXUFK�.RPELQDWLRQ

YRQ� $EFL[LPDE� PLW� NRURQDUHU� 6WHQWLPSODQWDWLRQ� ���� 'LH� ��-DKUHV� 5DWH� NDUGLDOHU

.RPSOLNDWLRQHQ� NRQQWH� EHL� 3DWLHQWHQ� QDFK� 6WHQWLPSODQWDWLRQ� GXUFK� $EFL[LPDE� XP

�EHU� �����JHVHQNW�ZHUGHQ� ����'LH� DQJLRJUDSKLVFKH� (3,67(17�6XEVWXGLH� HUPLWWHOWH

DX�HUGHP�HLQHQ�ODQJIULVWLJ�K|KHUHQ�*HZLQQ�DQ�/XPHQGXUFKPHVVHU�LQ�GHU�$EFL[LPDE�

*UXSSH� ����'LDEHWLNHU�ELOGHWHQ�HLQH�8QWHUJUXSSH��GLH�EHVRQGHUV�YRQ�GHU�$EFL[LPDE�

7KHUDSLH� SURILWLHUWHQ�� +LHU� ZDU� GLH� 5DWH� GHU� 5HYDVNXODULVDWLRQHQ� GHV� JHVWHQWHWHQ

*HIl�DEVFKQLWWV� QDFK� �� 0RQDWHQ� VLJQLILNDQW� JHULQJHU� ±� HLQ� (IIHNW� GHU� EHL

6WRIIZHFKVHOJHVXQGHQ�QLFKW�DXIWUDW����

'D�$EFL[LPDE�VRZRKO�WKURPER]\WlUH�*3�,,E�,,,D�5H]HSWRUHQ�KHPPW�DOV�DXFK�GLH�DQ

GHU�%LOGXQJ�YRQ�1HRLQWLPD�EHWHLOLJWHQ�αY���,QWHJULQH��HUZDUWHW�PDQ�GXUFK�$EFL[LPDE

DXFK� HLQH� 9HUULQJHUXQJ� GHU� 5HVWHQRVHUDWH� QDFK� 6WHQWLPSODQWDWLRQ�� 'LH� (5$6(5�

6WXGLH� �(YDOXDWLRQ� RI� 5HR3UR� $QG� 6WHQWLQJ� WR� (OLPLQDWH� 5HVWHQRVLV�� NRQQWH� MHGRFK

NHLQHQ� SRVLWLYHQ� (IIHNW� YRQ� $EFL[LPDE� DXI� GLH� ODQJIULVWLJH� 5HVWHQRVLHUXQJ

LQWUDNRURQDUHU�6WHQWV�QDFKZHLVHQ�����$QJLRJUDSKLVFK�]HLJWH�VLFK�GRUW�LP�9HUJOHLFK�]XU

3ODFHER�*UXSSH� NHLQH� JHULQJHUH� 5HVWHQRVLHUXQJ�� DOVR� NHLQ� (LQIOXVV� DXI� GLH� %LOGXQJ

YRQ� 1HRLQWLPD�� GLH� DOV� KDXSWYHUDQWZRUWOLFK� I�U� 5HVWHQRVHQ� JLOW�� 'LH� (3,&�6WXGLH

NRQQWH� MHGRFK� I�U� GLH� 37&$� RKQH� 6WHQWLPSODQWDWLRQ� HLQH� 9HUULQJHUXQJ� GHU

ODQJIULVWLJHQ�5HVWHQRVLHUXQJ�GXUFK�$EFL[LPDE�QDFKZHLVHQ����

'LH�JHQDQQWHQ�6WXGLHQ�YHUGHXWOLFKHQ�GHQ�1XW]HQ�HLQHU�$EFL[LPDE�7KHUDSLH�EHL�37&$

VRZLH�EHL�6WHQWLPSODQWDWLRQ��VLH�OLHIHUQ�MHGRFK�NHLQH�(UNHQQWQLVVH�I�U�GLH�%HXUWHLOXQJ

HLQHU�,QWHUYHQWLRQ�LP�DNXWHQ�0\RNDUGLQIDUNW�

'LH� 5$33257�6WXGLH� �5HR3UR� LQ� $FXWH� 0,� 3ULPDU\� 37&$� 2UJDQL]DWLRQ� DQG

5DQGRPL]HG� 7ULDO�� ]XU� *O\NRSURWHLQ� ,,E�,,,D� 5H]HSWRU�%ORFNDGH� QDFK� 37&$� EHL

DNXWHP� 0\RNDUGLQIDUNW� �� HUPLWWHOWH� HLQH� VLJQLILNDQW� JHULQJHUH� 5DWH� NDUGLDOHU

(UHLJQLVVH�GHU�HUVWHQ����7DJH�QDFK�,QWHUYHQWLRQ�XQWHU�$EFL[LPDE�DOV�XQWHU�3ODFHER�

'LH� $XWRUHQ� NDPHQ� ]X� GHP� 6FKOXVV�� GDVV� GLH� *3� ,,E�,,,D� 5H]HSWRU�%ORFNDGH
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LQVEHVRQGHUH� I�U�GLH�3DWLHQWHQ�JHHLJQHW� VHL��GLH�QLFKW� I�U� HLQH�6WHQWLPSODQWDWLRQ� LQ

)UDJH�NRPPHQ���

$XFK� LP� DNXWHQ� 0\RNDUGLQIDUNW� LVW� GLH� 6WHQWLPSODQWDWLRQ� GHQ� JHQDQQWHQ� 6WXGLHQ

]XIROJH�DOVR�HLQH�SUDNWLNDEOH�XQG�HUIROJUHLFKH�0HWKRGH��(V�]HLJWH�VLFK� MHGRFK��GDVV

6WHQWLPSODQWDWLRQHQ� LP� DNXWHQ� 0\RNDUGLQIDUNW� PLW� HLQHU� EHVRQGHUV� KRKHQ

5HVWHQRVHUDWH� YHUEXQGHQ� VLQG� ��� ���� $Q� GLH� *HIl�ZDQG� DEJHODJHUWH� 7KURPER]\WHQ

VLQG� DQ� GHU� %LOGXQJ� YRQ� 1HRLQWLPD� XQG� VR� DQ� GHU� 5HVWHQRVLHUXQJ� HQWVFKHLGHQW

EHWHLOLJW��GD�GLH�GXUFK�7KURPER]\WHQDNWLYLHUXQJ�IUHLJHVHW]WHQ�%RWHQVWRIIH��YRU�DOOHP

SODWHOHW�GHULYHG�JURZWK�IDFWRU��3'*)���I�U�GLH�3UROLIHUDWLRQ�GHU�JODWWHQ�*HIl�PXVNHO�

]HOOHQ�KDXSWYHUDQWZRUWOLFK�VLQG� ����:lKUHQG�GHU�2UJDQLVDWLRQ�HLQHV�7KURPEXV� I�KUW

DQ�GLH�H[WUD]HOOXOlUH�0DWUL[�JHEXQGHQHV�7KURPELQ�GXUFK�6WLPXODWLRQ�ZHLWHUHU�3'*)�

)UHLVHW]XQJ�DXV�7KURPER]\WHQ�]X�EHVWlQGLJHU�3UROLIHUDWLRQ�JODWWHU�0XVNHO]HOOHQ���� ��

����7KURPEHQ�HQWKDOWHQGH�.RURQDUJHIl�YHUVFKO�VVH��ZLH�LQ�GHU�6LWXDWLRQ�GHV�DNXWHQ

0\RNDUGLQIDUNWHV��VWHOOHQ�VRPLW�HLQH�5LVLNR�.RQVWHOODWLRQ�GDU� I�U�GLH�(QWVWHKXQJ�YRQ

1HRLQWLPD�XQG�VR�I�U�5HVWHQRVHQ�����������6R�OLHJW�GLH�9HUPXWXQJ�QDKH��GDVV�JHUDGH

3DWLHQWHQ� LP� DNXWHQ� 0\RNDUGLQIDUNW� YRQ� HLQHU� 6WHQWLPSODQWDWLRQ� PLW� $EFL[LPDE�

7KHUDSLH�SURILWLHUHQ�

Fragestellung

7URW]�]DKOUHLFKHU�6WXGLHQ�VLQG�]ZHL�)UDJHQ�XQEHDQWZRUWHW�JHEOLHEHQ��=XP�HLQHQ�RE

DXFK�EHL�6WHQWLPSODQWDWLRQ� LP�DNXWHQ�0\RNDUGLQIDUNW�GXUFK�$EFL[LPDE�GDV�(UJHEQLV

GHU�HUVWHQ����7DJH�QDFK�,QWHUYHQWLRQ�YHUEHVVHUW�ZLUG��ZHLO�GLH�+lXILJNHLW�VXEDNXWHU

6WHQW�7KURPERVHQ�DEQLPPW�XQG� ]XP�DQGHUHQ�� RE�EHL� 6WHQWLPSODQWDWLRQ� LP�DNXWHQ

0\RNDUGLQIDUNW�XQWHU�$EFL[LPDE�GLH� ODQJIULVWLJH�5HVWHQRVHUDWH�JHULQJHU� LVW��ZHLO� GLH

%LOGXQJ�YRQ�1HRLQWLPD�LQKLELHUW�ZLUG��'LHVH�EHLGHQ�)UDJHQ�VROOWHQ�LQ�GHU�YRUOLHJHQGHQ

6WXGLH�EHDQWZRUWHW�ZHUGHQ�



��

Methoden

Patientenauswahl

,Q� GLH� 6WXGLH� HLQJHVFKORVVHQ� ZXUGHQ� 3DWLHQWHQ� PLW� DNXWHP� 0\RNDUGLQIDUNW�� GLH

LQQHUKDOE� ��� 6WXQGHQ� QDFK� 6FKPHU]EHJLQQ� PLW� HLQHU� 6WHQWLPSODQWDWLRQ� YHUVRUJW

ZXUGHQ�

(LQVFKOXVVNULWHULHQ�ZDUHQ�

�D� W\SLVFKH�$QJLQD�SHFWRULV��EHU�PHKU�DOV����0LQXWHQ

�E� .RURQDUDUWHULHQ�/lVLRQ��GLH�I�U�HLQH�6WHQWLPSODQWDWLRQ�JHHLJQHW�HUVFKHLQW

�F� +HEXQJ�GHU�67�6WUHFNH�XP�PLQGHVWHQV���PP�LQ�]ZHL�RGHU�PHKU�$EOHLWXQJHQ

�G� $QVWLHJ�GHU�.UHDWLQLQNLQDVH�DXI�PLQGHVWHQV�GDV�'UHLIDFKH�GHV�REHUHQ�1RUPZHUWHV

PLW�EHJOHLWHQGHP�$QVWLHJ�GHV�0%�,VRHQ]\PV

�H� .RURQDUDUWHULHQYHUVFKOXVV�PLW�DQJLRJUDSKLVFKHP�%LOG�HLQHV�IULVFKHQ�7KURPEXV

(V�ZXUGHQ� QXU� GLH� 3DWLHQWHQ� LQ� GLH� 6WXGLH� DXIJHQRPPHQ��ZHOFKH� GLH� .ULWHULHQ� �D�

XQG��E��SOXV�PLQGHVWHQV�HLQ�ZHLWHUHV�.ULWHULXP��F��±��H��HUI�OOWHQ�

$XVVFKOXVVNULWHULHQ� ZDUHQ� GDV� 9RUOLHJHQ� YRQ� .RQWUDLQGLNDWLRQHQ� JHJHQ� HLQHV� GHU

6WXGLHQPHGLNDPHQWH�XQG�GDV�)HKOHQ�HLQHU�VFKULIWOLFKHQ�(LQYHUVWlQGQLVHUNOlUXQJ�

'LH� 5DQGRPLVLHUXQJ� GHU� HLQJHVFKORVVHQHQ� 3DWLHQWHQ� HUIROJWH� �EHU� YHUVFKORVVHQH

%ULHIXPVFKOlJH��'LH�bU]WH��DEHU�QLFKW�GLH�3DWLHQWHQ��ZDUHQ��EHU�GLH�$UW�GHU�7KHUDSLH

LQIRUPLHUW�

'LH� 6WXGLH� ZXUGH� JHPl�� GHU� 'HNODUDWLRQ� YRQ� +HOVLQNL� GXUFKJHI�KUW� XQG� YRQ� GHU

(WKLNNRPPLVVLRQ� GHU� PHGL]LQLVFKHQ� )DNXOWlW� GHU� 7HFKQLVFKHQ� 8QLYHUVLWlW� 0�QFKHQ

JHQHKPLJW�

Studienprotokoll

9RU�GHU�+HU]NDWKHWHULQWHUYHQWLRQ�HUKLHOWHQ�DOOH�3DWLHQWHQ������(LQKHLWHQ�+HSDULQ�XQG

���� PJ� $VSLULQ�� EHLGHV� LQWUDYHQ|V�� 1DFK� GHU� (QWVFKHLGXQJ� ]XU� 6WHQWLPSODQWDWLRQ

ZXUGHQ�GLH�3DWLHQWHQ�HLQHP�YRQ�]ZHL�7KHUDSLHVFKHPDWD�]XJHORVW�

3DWLHQWHQ��GLH�GHU�%HKDQGOXQJ�PLW�*O\NRSURWHLQ�,,E�,,,D�5H]HSWRU�%ORFNDGH�]XJHWHLOW

ZXUGHQ��HUKLHOWHQ�HLQHQ�$EFL[LPDE�%ROXV�YRQ������PJ�SUR�NJ�.|USHUJHZLFKW��JHIROJW
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YRQ�HLQHU�NRQWLQXLHUOLFKHQ�,QIXVLRQ�YRQ����µJ�SUR�0LQXWH��EHU�]Z|OI�6WXQGHQ��=XVlW]�

OLFK�HUKLHOWHQ�VLH�QRFKPDOV�HLQH�'RVLV�YRQ������(LQKHLWHQ�+HSDULQ�LQWUDDWHULHOO�

'LH�.RQWUROOJUXSSH�ELOGHWHQ�GLH�3DWLHQWHQ��GLH�GHU�NRQYHQWLRQHOOHQ�7KHUDSLH�]XJHORVW

ZXUGHQ�� VLH� HUKLHOWHQ� LQWUDDWHULHOO� ������ (LQKHLWHQ� +HSDULQ� JHIROJW� YRQ� HLQHU

LQWUDYHQ|VHQ�+HSDULQ�,QIXVLRQ�YRQ������(LQKHLWHQ�SUR�6WXQGH��EHU�GLH�HUVWHQ�]Z|OI

6WXQGHQ�QDFK�(QWIHUQXQJ�GHV�.DWKHWHUV�

8QPLWWHOEDU� QDFK� :LHGHUHLQVHW]HQ� GHV� DQWHURJUDGHQ� )OXVVHV� ZXUGH� GHQ� 3DWLHQWHQ

EHLGHU� *UXSSHQ� HLQ� LQWUDNRURQDUHU� %ROXV� YRQ� ����PJ�1LWURJO\]HULQ� YHUDEUHLFKW�� 'LH

SRVWLQWHUYHQWLRQHOOH�DQWLWKURPERWLVFKH�7KHUDSLH�EHVWDQG�LQ�EHLGHQ�*UXSSHQ�DXV����

PJ�7LFORSLGLQ�WlJOLFK��EHU�YLHU�:RFKHQ�XQG�DXV�����PJ�$VSLULQ�WlJOLFK�ZlKUHQG�GHU

JHVDPWHQ�6WXGLHQGDXHU�

'LH� 6WHQWLPSODQWDWLRQ� HUIROJWH� QDFK� GHP� LQ� GLHVHU� .OLQLN� �EOLFKHQ� 9HUIDKUHQ� ���� (V

ZXUGHQ�KDQGHOV�EOLFKH�0RQRUDLO�%DOORQNDWKHWHU�YHUZHQGHW��)�QI�YHUVFKLHGHQH�7\SHQ

YRQ�ÄVORWWHG�WXEH³�6WHQWV��GLH�JOHLFKPl�LJ�DXI�EHLGH�6WXGLHQJUXSSHQ�YHUWHLOW�ZDUHQ�

IDQGHQ�9HUZHQGXQJ��,QIORZ�'\QDPLFV��0XOWLOLQN��1LU��3DOPD]�6FKDW]�XQG�3XUD�$��'LH

6WHQWPRQWDJH� DXI� GHQ� %DOORQNDWKHWHU� HUIROJWH� PDQXHOO�� 'LH� %DOORQV� ]XU� 6WHQW�

H[SDQVLRQ�ZXUGHQ�LQ�$EKlQJLJNHLW�YRP�'XUFKPHVVHU�GHV�=LHOJHIl�HV�OHLFKW��EHUJUR�

JHZlKOW�� ,Q� $EKlQJLJNHLW� YRQ� GHU� /lQJH� GHU� 6WHQRVH� XQG� HLQHU� HYHQWXHOOHQ

'LVVHNWLRQ�ZXUGHQ�JHOHJHQWOLFK�PHKUHUH�6WHQWV�LPSODQWLHUW��'LH�$XVZDKO�GHV�%DOORQV

VRZLH�GHU�6WHQWJU|�H�XQG��DQ]DKO�WUDI�GHU�2SHUDWHXU�

'LH�DUWHULHOOH�6FKOHXVH�ZXUGH�JH]RJHQ��ZHQQ�GLH�SDUWLHOOH�7KURPERSODVWLQ]HLW� �377�

HLQHQ�:HUW�YRQ����V�HUUHLFKW�KDWWH��LP�DOOJHPHLQHQ���6WXQGHQ�QDFK�,QWHUYHQWLRQ��(V

HUIROJWH�HLQH�PDQXHOOH�.RPSUHVVLRQ�GHU�(LQVWLFKVWHOOH�ELV�GLH�ORNDOH�%OXWXQJ�VLVWLHUWH

XQG� DQVFKOLH�HQG� ZXUGH� HLQ� 'UXFNYHUEDQG� DQJHOHJW�� $OV� =XJDQJ� EHL� DOOHQ

,QWHUYHQWLRQHQ�GLHQWH�GLH�)HPRUDODWHULH�

:lKUHQG� GHV� .UDQNHQKDXVDXIHQWKDOWHV� HUIROJWHQ� UHJHOPl�LJH� %HVWLPPXQJHQ� GHV

.UHDWLQLQNLQDVH�6SLHJHOV�LP�%OXW��'LHVH�ZXUGHQ�DOOH���6WXQGHQ�GXUFKJHI�KUW��VRODQJH

ELV�HLQ�1RUPDOZHUW�HUUHLFKW�ZDU��GDQDFK�±� IU�KHVWHQV�QDFK����6WXQGHQ�±�HUIROJWHQ

GLH�%HVWLPPXQJHQ�WlJOLFK�

'LH� .RQWUROO�$QJLRJUDSKLH� IDQG� LQ� GHU� 5HJHO� QDFK� �� 0RQDWHQ� VWDWW�� LP� )DOOH� YRQ

ZLHGHUNHKUHQGHQ� 6\PSWRPHQ� RGHU� =HLFKHQ� HLQHU� ,VFKlPLH� DXFK� IU�KHU�� 3DWLHQWHQ�
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GLH� VLFK� VFKRQ� YRU� $EODXI� YRQ� �� 0RQDWHQ� QDFK� ,QWHUYHQWLRQ� HLQHU� $QJLRJUDSKLH

XQWHU]RJHQ�� RKQH� GDVV� VLH� GLH� %HGLQJXQJHQ� I�U� HLQHQ� NOLQLVFKHQ� 6WXGLHQHQGSXQNW

HUI�OOWHQ�� ZXUGHQ� QDFK� 0|JOLFKNHLW� QRFKPDOV� �� 0RQDWH� QDFK� ,QWHUYHQWLRQ

DQJLRJUDSKLHUW�

Quantitative Angiographie

%HL� DOOHQ� 3DWLHQWHQ� ZXUGH� QLFKWLRQLVFKHV� .RQWUDVWPLWWHO� �,RYHUVRO�� YHUZHQGHW�� 'LH

$XIQDKPHQ�GHU�$QJLRJUDSKLH�ZXUGHQ�DXI�&RPSDFW�'LVF�JHVSHLFKHUW�XQG�VSlWHU�YRQ

0LWDUEHLWHUQ� DXVJHZHUWHW�� GHQHQ� QLFKW� EHNDQQW� ZDU�� ZHOFKHU� 6WXGLHQJUXSSH� GHU

MHZHLOLJH� 3DWLHQW� DQJHK|UW�� 'HU� *UDG� GHV� 7,0,� )OXVVHV� YRU� XQG� QDFK� ,QWHUYHQWLRQ

ZXUGH� YLVXHOO� EHVWLPPW�� 'DV� $QDO\VH�6\VWHP� �0(',6� 0HGLFDO� ,PDJLQJ� 6\VWHPV�

HUPLWWHOWH�GHQ�PLQLPDOHQ�/XPHQGXUFKPHVVHU� �0/'���GHQ�5HIHUHQ]GXUFKPHVVHU��GLH

SUR]HQWXDOH� 6WHQRVLHUXQJ� GHV� 'XUFKPHVVHUV� XQG� GHQ� 'XUFKPHVVHU� GHV� PD[LPDO

JHI�OOWHQ�%DOORQV�

'HU� DNXWH� /XPHQJHZLQQ� LVW� GHILQLHUW� DOV� 'LIIHUHQ]� ]ZLVFKHQ� SRVWLQWHUYHQWLRQHOOHP

0/'�XQG�SUlLQWHUYHQWLRQHOOHP�0/'��GHU� VSlWH�/XPHQYHUOXVW� DOV�'LIIHUHQ]� ]ZLVFKHQ

SRVWLQWHUYHQWLRQHOOHP�0/'�XQG�0/'� ]XP�=HLWSXQNW� GHU� .RQWUROOH�� GHU�1HWWRJHZLQQ

DOV� 'LIIHUHQ]� ]ZLVFKHQ� 0/'� ]XP� =HLWSXQNW� GHU� .RQWUROOH� XQG� SUlLQWHUYHQWLRQHOOHP

0/'�� GHU� 9HUOXVWLQGH[� DOV� 9HUKlOWQLV� YRQ� VSlWHP� /XPHQYHUOXVW� ]X� DNXWHP

/XPHQJHZLQQ��5HVWHQRVH� LVW� GHILQLHUW� DOV� 6WHQRVLHUXQJ�GHV�*HIl�GXUFKPHVVHUV� XP

PHKU�DOV������

Studienendpunkte

'HU�SULPlUH�6WXGLHQHQGSXQNW�ZDU�GHU�VSlWH�/XPHQYHUOXVW��=XVlW]OLFK�ZXUGHQ�ZHLWHUH

DQJLRJUDSKLVFKH�5HVWHQRVHYDULDEOHQ�ZLH�9HUOXVWLQGH[��SUR]HQWXDOH�6WHQRVLHUXQJ�GHV

'XUFKPHVVHUV� XQG� 5HVWHQRVHUDWH� DQDO\VLHUW�� .OLQLVFKHU� 0D�VWDE� I�U� GLH� %HZHUWXQJ

GHV� %HKDQGOXQJVHUIROJHV� EH]�JOLFK� 5HVWHQRVH�� ZDU� GLH� 5HYDVNXODULVDWLRQVUDWH� GHU

=LHOOlVLRQ�� 'LH� 5HYDVNXODULVDWLRQVUDWH� ZXUGH� GHILQLHUW� DOV� 5DWH� HUQHXWHU

%DOORQGLODWDWLRQ� �37&$�� LP� JHVWHQWHWHQ� 6HJPHQW�� (LQH� HUQHXWH� 37&$� ZXUGH� EHL

=HLFKHQ� YRQ� ,VFKlPLH� GXUFKJHI�KUW�� ZHQQ� DQJLRJUDSKLVFK� HLQH� 5HVWHQRVH� QDFK�

ZHLVEDU�ZDU�
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'HU�VHNXQGlUH�6WXGLHQHQGSXQNW�ZDU�GDV�NOLQLVFKH�(UJHEQLV�EHL�GHU�.RQWUROOH�QDFK���

7DJHQ�� (V� ZXUGH� GLH� NXPXODWLYH� ,Q]LGHQ]� VFKZHUHU� NDUGLDOHU� .RPSOLNDWLRQHQ

HUPLWWHOW��ZLH�7RG��QLFKW�W|GOLFKHU�5HLQIDUNW�XQG�5HYDVNXODULVDWLRQ�GHU�=LHOOlVLRQ��'LH

'LDJQRVH� HLQHV� 5HLQIDUNWHV� VW�W]WH� VLFK� DXI� W\SLVFKH� $QJLQD� SHFWRULV�� HUQHXWH

9HUlQGHUXQJHQ� GHU� 67�6WUHFNH� XQG� DXI� HLQ� $QVWHLJHQ� GHV� .UHDWLQLQNLQDVH�6SLHJHOV

DXI�PLQGHVWHQV�������EHU�GHQ�YRUKHULJHQ�:HUW�LQ�PLQGHVWHQV�]ZHL�0HVVXQJHQ�

$OV�]XVlW]OLFKH�(QGSXQNWH�ZXUGH�GDV�NOLQLVFKH�(UJHEQLV�QDFK�GHQVHOEHQ�.ULWHULHQ� LQ

GHQ�.RQWUROOHQ�QDFK���0RQDWHQ�XQG�QDFK�HLQHP�-DKU�HUPLWWHOW�

Statistische Analyse

'LH� *U|�H� GHU� 6WXGLHQSRSXODWLRQ�ZXUGH� GXUFK� DQJLRJUDSKLVFKH� .ULWHULHQ� EHVWLPPW�

'LH� %HUHFKQXQJ� HUIROJWH� XQWHU� $QQDKPH� HLQHV� VSlWHQ� /XPHQYHUOXVWHV� YRQ� ����

±����� PP� �0LWWHOZHUW� ±6WDQGDUGDEZHLFKXQJ�� LQ� GHU� .RQWUROOJUXSSH� JHPl�� GHQ

(UIDKUXQJHQ�DXV�YRUDQJHJDQJHQHQ�6WXGLHQ� ����'LH�6WXGLH�ZXUGH�VR�DXVJHOHJW��GDVV

HLQH� ��� SUR]HQWLJH� 5HGXNWLRQ� GHV� VSlWHQ� /XPHQYHUOXVWHV� GXUFK� $EFL[LPDE�

YHUJOLFKHQ�PLW�DOOHLQLJHU�+HSDULQWKHUDSLH��EHL�HLQHP�6LJQLILNDQ]QLYHDX�YRQ�α�������

XQG�HLQHU�VWDWLVWLVFKHQ�7HVWVWlUNH�YRQ�β� ������QDFKJHZLHVHQ�ZHUGHQ�NDQQ��'LHVH

3UlPLVVH� HUIRUGHUWH� HLQH� 3RSXODWLRQVJU|�H� YRQ� ���� 3DWLHQWHQ� MH� 7KHUDSLHDUP�� 8P

$XVIlOOHQ� EHL� GHU� 5H�$QJLRJUDSKLH� 5HFKQXQJ� ]X� WUDJHQ�� ZXUGH� HLQH� *U|�H� YRQ

LQVJHVDPW�����3DWLHQWHQ�DQJHVWUHEW�

%HL� GHU� $QDO\VH� GHU� 'DWHQ� ZXUGH� QDFK� GHP� Ä,QWHQWLRQ�WR�7UHDW�3ULQ]LS³� YRUJH�

JDQJHQ�� 'DV� KHL�W� 3DWLHQWHQ� ZXUGHQ� VWHWV� LQ� GHU� *UXSSH� DXVJHZHUWHW�� GHU� VLH

XUVSU�QJOLFK� ]XJHORVW� ZRUGHQ� ZDUHQ�� DXFK� ZHQQ� VLH� WDWVlFKOLFK� HLQH� DQGHUH

7KHUDSLHIRUP�HUKDOWHQ�KDEHQ�

'LVNUHWH� 9DULDEOHQ� ZHUGHQ� DOV� SUR]HQWXDOH� *U|�HQ� DQJHJHEHQ� XQG� NRQWLQXLHUOLFKH

9DULDEOHQ� DOV� 0LWWHOZHUW� ±6WDQGDUGDEZHLFKXQJ�� 8P� 8QWHUVFKLHGH� ]ZLVFKHQ� GHQ

7KHUDSLHDUPHQ�KHUDXV]XDUEHLWHQ��ZXUGHQ�GHU�)LVKHUV�([DFW�7HVW�EHL�GLVNUHWHQ�9DUL�

DEOHQ� XQG� GHU� W�7HVW� I�U� XQYHUEXQGHQH� 6WLFKSUREHQ� EHL� NRQWLQXLHUOLFKHQ� 9DULDEOHQ

YHUZHQGHW�� 'LH� .DSODQ�0HLHU� $QDO\VH� HUPLWWHOWH� HUHLJQLVIUHLH� hEHUOHEHQVUDWHQ� XQG

PLW� +LOIH� GHV� ÄORQJ�UDQN³�7HVWV� ZXUGHQ� 8QWHUVFKLHGH� EH]�JOLFK� GHV� %HKDQGOXQJV�

HUIROJV� TXDQWLIL]LHUW�� (LQ� S�:HUW� YRQ� XQWHU� ����� LP� ]ZHLVHLWLJHQ� 7HVW� ZXUGH� DOV

VLJQLILNDQW�HUDFKWHW��)�U�VlPWOLFKH�VWDWLVWLVFKHQ�$QDO\VHQ�ZXUGH�6366������6RIWZDUH

YHUZHQGHW�
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Ergebnisse

Beschreibung der Studienpopulation

,P� /DXIH� GHU� 6WXGLH� ZXUGHQ� ���� 3DWLHQWHQ� UHNUXWLHUW�� ���� ZXUGHQ� GHU

NRQYHQWLRQHOOHQ�7KHUDSLH�]XJHORVW�XQG�����3DWLHQWHQ�GHU�$EFL[LPDEEHKDQGOXQJ��'LH

EHLGHQ� 6WXGLHQJUXSSHQ�ZDUHQ� KRPRJHQ� EH]�JOLFK� GHPRJUDSKLVFKHU�� NOLQLVFKHU� XQG

DQJLRJUDSKLVFKHU�$VSHNWH��7DEHOOH����

%HL� HLQHP� 3DWLHQWHQ� GHU� $EFL[LPDE�*UXSSH� XQG� GUHL� 3DWLHQWHQ� GHU� .RQWUROOJUXSSH

YHUOLHI� GLH� 6WHQWLPSODQWDWLRQ� HUIROJORV�� 'LH� *U�QGH� ZDUHQ� HLQ� YHUJHEOLFKHU

5HNDQDOLVDWLRQVYHUVXFK�GHV� LQIDUNWEH]RJHQHQ�*HIl�DEVFKQLWWHV� EHL� HLQHP�3DWLHQWHQ

XQG� IHKOHQGHU�DQWHURJUDGHU�)OXVV� �7,0,�*UDG���RGHU���� WURW]�5HNDQDOLVDWLRQ� LQ�GHQ

�EULJHQ�)lOOHQ�

%HL����3DWLHQWHQ�GHU�.RQWUROOJUXSSH�KDEHQ�GLH�2SHUDWHXUH�$EFL[LPDE�YHUDEUHLFKW��XP

HLQ� 0LVVOLQJHQ� GHU� ,QWHUYHQWLRQ� ]X� YHUKLQGHUQ�� %HL� ��� GLHVHU� 3DWLHQWHQ� UHVXOWLHUWH

QDFK�5HNDQDOLVDWLRQ� GDQQ� HLQ� 7,0,�*UDG� �� )OXVV�� ,Q� GHU� $EFL[LPDE�*UXSSH� JDE� HV

NHLQHQ�:HFKVHO�]XP�NRQYHQWLRQHOOHQ�7KHUDSLHVFKHPD�PLW�K|KHU�GRVLHUWHP�+HSDULQ�

Klinisches Ergebnis

1DFK����7DJHQ�ZDUHQ�NDUGLDOH�.RPSOLNDWLRQHQ�VLJQLILNDQW�VHOWHQHU�LQ�GHU�$EFL[LPDE�

*UXSSH�DOV�LQ�GHU�.RQWUROOJUXSSH��PLW�HLQHU�5HGX]LHUXQJ�GHV�UHODWLYHQ�5LVLNRV�XP���

�� �7DEHOOH� �� XQG� $EELOGXQJ� ���� 'HU� J�QVWLJH� (IIHNW� YRQ� $EFL[LPDE� EHWUDI� DOOH

$VSHNWH� GHV� NOLQLVFKHQ� 6WXGLHQHQGSXQNWHV� IDVW� JOHLFKHUPD�HQ�� 'LH� DEVROXWH

9HUULQJHUXQJ�GHU�+lXILJNHLW�NDUGLDOHU�.RPSOLNDWLRQHQ�EHWUXJ�������QDFK����7DJHQ�

'LHVH�DEVROXWH�9HUULQJHUXQJ�EOLHE�DXFK�LP�9HUODXI�HLQHV�-DKUHV�HUKDOWHQ��������QDFK

HLQHP� -DKU��� ZDU� DEHU� MHQVHLWV� YRQ� ��� 7DJHQ� VWDWLVWLVFK� QLFKW� PHKU� VLJQLILNDQW

�$EELOGXQJ� ���� 1LFKW�NDUGLDOH� .RPSOLNDWLRQHQ� WUDWHQ� LQ� EHLGHQ� 6WXGLHQJUXSSHQ� PLW

lKQOLFKHU�+lXILJNHLW�DXI��7DEHOOH���XQG�$EELOGXQJ�����7HQGHQ]LHOO�ZDU�GHU�%HGDUI�DQ

%OXWWUDQVIXVLRQHQ�LQ�GHU�$EFL[LPDE�*UXSSH�JHULQJHU�DOV�LQ�GHU�.RQWUROOJUXSSH��MHGRFK

RKQH�VWDWLVWLVFKH�6LJQLILNDQ]�
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    Abciximab-Gruppe Kontrollgruppe P
n=201 n=200

Alter 61,3 ±11,0 60,1 ±12,6 0,32

Frauen 52 (25.9%) 46(73%) 0.50

Raucher 86 (42.8%) 87 (43.5%) 0.88

Hypercholesterinämie 92 (45.8%) 81 (40.5%) 0.28

Arterieller Hypertonus 132 (65.7%) 124 (62%) 0.44

Diabetes mellitus 35 (17.4%) 25 (12.5%) 0.17

Mehrgefäßerkrankung 125 (62.2%) 116 (85.0%) 0.39

Z.n. PTCA 15 (7.5%) 12 (6.0%) 0.56

Z.n. CABG 8 (4.0%) 9 (4.5%) 0.80

Zeit zwischen Schmerz-
beginn und Intervention 0,27
<6h 75 (37.3%) 76 (38.0%)
6-12h 47 (23.4%) 33 (16.5%)
12-24h 35 (17.4%) 46 (23.0%)
24-48h 44 (21.9%) 45 (22.5%)

Killip-Klasse 0,80
I 149 (74.1%) 150 (75.0%)
II 31 (15.4%) 27 (13.5%)
III 5 (2.5%) 8 (4.0%)
IV 16 (8.0%) 15 (7.5%)

transmuraler Infarkt 145 (72.1%) 131 (65.5%) 0,15

maximaler Kreatinin-
kinase-Spiegel (U/l) 1,056 ±1,277 954 ±1,014 0,37

Thrombolyse-Therapie 
vor Intervention 41 (20.4%) 46(23%) 0,52

gestentetes Gefäß 0,20
RIVA 84 (41,8 %) 66 (33,0 %)
RCA 71 (35,3 %) 77 (38,5 %)
RCx 38 (18,9 %) 51 (25,5 %)
Venenbypass 8 (4,0 %) 6 (3,0 %)

TIMI Grad 0 oder 1 vor 
Intervention 145 (72.1%) 137 (68.5%) 0,43

Stent-Typ 0.66
InFlow 113 (56,2%) 102 (51,0%)
Multilink 19 (9,5%) 21 (10,5%)
Nir 24(11,9%) 20 (10,0%)
Palmaz-Schatz 25 (12,4%) 32 (16,0%)
PURA-A 20 (10,0%) 25 (12,5%)
Kontinuierliche Daten sind als Mittelwert ±Standardabweichung angegeben, bei diskreten Daten ist die absolute
Anzahl der Patienten und der prozentuale Anteil bezogen auf die zugehörige Studiengruppe angegeben. 
CABG = Bypassoperation der Koronararterien, RIVA = Ramus interventricularis anterior 
RCx = Ramus circumflexus der linken Koronararterie, RCA = Rechte Koronararterie

7DEHOOH����'HPRJUDSKLVFKH��NOLQLVFKH�XQG�DQJLRJUDSKLVFKH�
�����������������(LJHQVFKDIWHQ�GHU�6WXGLHQJUXSSHQ
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Abciximab-
Gruppe

Kontroll-
gruppe

P Relatives 
Risiko

n=201 n=200 (95 % - KI)

10 (5,0 %) 21 (10,5 %) 0,038 0,47 (0,25 - 0,88)

5 (2,5 %) 12 (6,0 %) 0,08 0,41 (0,17 - 1,00)

Tod 4 (2,0 %) 9 (4,5 %) 0,16 0,44 (0,17 - 1,18)

erneuter Myokardinfarkt 1 (0,5 %) 3 (1,5 %) 0,62 0,33 (0,01 - 4,09)

6 (3,0 %) 10 (5,0 %) 0,30 0,60 (0,27 - 1,33)

PTCA 5 (2,5 %) 9 (4,5 %) 0,27 0,55 (0,23 - 1,33)

CABG 1 (0,5 %) 1 (0,5 %) 1,00

7 (3,5 %) 9 (4,5 %) 0,79 0,78 (0,25 - 2,29)

0 0

0 0

7 (3,5 %) 9 (4,5 %) 0,79 0,78 (0,25 - 2,29)

Kardiale Komplikationen 

Tod oder erneuter Myokardinfarkt

Bluttransfusion

Revaskularisation des gestenteten 
Segments

Nichtkardiale Komplikationen

Apoplex

Operation im Bereich des Zugangs

Angegeben ist die absolute Anzahl der Patienten und der prozentuale Anteil bezogen auf die zugehörige
Studiengruppe.
95 % - KI = 95 % - Konfidenzintervall
PTCA = perkutane transluminale coronare Angioplastie (= Ballondilatation)
CABG = coronary artery bypass graft surgery (= Bypassoperation der Koronararterien) 

7DEHOOH����.RPSOLNDWLRQHQ�ZlKUHQG�GHU�HUVWHQ����7DJH�QDFK�,QWHUYHQWLRQ
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$EELOGXQJ����(UHLJQLVVH����7DJH�QDFK�,QWHUYHQWLRQ
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Abciximab-Gruppe

Kontrollgruppe

$EELOGXQJ���
3UR]HQWXDOHU $QWHLO GHU �EHUOHEHQGHQ 3DWLHQWHQ RKQH .RPSOLNDWLRQHQ ZLH
5HLQIDUNW RGHU 5HYDVNXODULVDWLRQ GHV JHVWHQWHWHQ 6HJPHQWV LQ EHLGHQ
6WXGLHQJUXSSHQ��LP�9HUODXI�HLQHV�-DKUHV�QDFK�,QWHUYHQWLRQ�
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Restenosierung nach klinischen und angiographischen Kriterien

6RZRKO� (LJHQVFKDIWHQ� GHU� /lVLRQHQ� DOV� DXFK� GLH� WHFKQLVFKHQ� 'HWDLOV� XQG� GLH

(UJHEQLVVH�GHU�6WHQWLPSODQWDWLRQHQ�ZDUHQ�LQ�EHLGHQ�*UXSSHQ�YHUJOHLFKEDU��7DEHOOH��

XQG� 7DEHOOH� ���� ,QVEHVRQGHUH� GLH� 0HUNPDOH� SRVWLQWHUYHQWLRQHOOHU� 0/'� XQG� DNXWHU

/XPHQJHZLQQ�ZDUHQ�LQ�EHLGHQ�*UXSSHQ�LP�ZHVHQWOLFKHQ�JOHLFKYHUWHLOW��9RQ�GHQ����

3DWLHQWHQ� PLW� SULPlU� HUIROJUHLFKHU� ,QWHUYHQWLRQ� NDPHQ� ��� QLFKW� I�U� GLH� DQJLR�

JUDSKLVFKH�.RQWUROOH�QDFK���0RQDWHQ�LQ�)UDJH��GD�VLH�LQQHUKDOE�GHU�HUVWHQ����7DJH

QDFK�,QWHUYHQWLRQ�HLQ�NDUGLDOHV�(UHLJQLV�HUOLWWHQ��-HZHLOV���3DWLHQWHQ�EHLGHU�*UXSSHQ

YHUVWDUEHQ�QDFK�GHP�����SRVWLQWHUYHQWLRQHOOHQ�7DJ�DEHU�YRU�GHP�DQJHVHW]WHQ�7HUPLQ

]XU� 5H�$QJLRJUDSKLH�� 9LHUXQGVHFK]LJ� GHU� I�U� GLH� DQJLRJUDSKLVFKH� .RQWUROOH� QDFK� �

0RQDWHQ�LQ�)UDJH�NRPPHQGHQ�3DWLHQWHQ�OHKQWHQ�GLHVHV�DE��6R�ZXUGH�VFKOLH�OLFK�EHL

����� ���������� GHU� EHWURIIHQHQ� 3DWLHQWHQ� GLH� JHSODQWH� DQJLRJUDSKLVFKH� .RQWUROOH

GXUFKJHI�KUW�� :HGHU� EH]RJHQ� DXI� GLH� +lXILJNHLW� GHU� DQJLRJUDSKLVFKHQ� .RQWUROOH�

QRFK� EH]RJHQ� DXI� GLH� GHQ� IHKOHQGHQ� 5H�$QJLRJUDSKLHQ� ]X� *UXQGH� OLHJHQGHQ

8UVDFKHQ�EHVWDQG�]ZLVFKHQ�GHQ�EHLGHQ�*UXSSHQ�HLQ� VLJQLILNDQWHU�8QWHUVFKLHG� �S�!

���� E]Z�� S� !� ������ $XFK� GHU� 0HGLDQ� GHV� =HLWLQWHUYDOOV� ]ZLVFKHQ� ,QWHUYHQWLRQ� XQG

DQJLRJUDSKLVFKHU� .RQWUROOH� QDFK� �� 0RQDWHQ� ZDU�PLW� ���� 7DJHQ� LQ� GHU� $EFL[LPDE�

*UXSSH�XQG�PLW�����7DJHQ�LQ�GHU�.RQWUROOJUXSSH�YHUJOHLFKEDU��S� �������

=XP� =HLWSXQNW� GHU� DQJLRJUDSKLVFKHQ� .RQWUROOH� QDFK� �� 0RQDWHQ� ]HLJWH� NHLQHV� GHU

DQJLRJUDSKLVFKHQ�5HVWHQRVH�.ULWHULHQ�HLQHQ� VLJQLILNDQWHQ�8QWHUVFKLHG� ]ZLVFKHQ�GHQ

EHLGHQ�7KHUDSLHJUXSSHQ��$EELOGXQJ����$EELOGXQJ���XQG�7DEHOOH�����,QVEHVRQGHUH�GHU

SULPlUH� (QGSXQNW� VSlWHU� /XPHQYHUOXVW� ZDU� LQ� EHLGHQ� *UXSSHQ� lKQOLFK�� 'DV� ����

.RQILGHQ]LQWHUYDOO� I�U� GHQ� 8QWHUVFKLHG� ]ZLVFKHQ� EHLGHQ� *UXSSHQ� EH]�JOLFK� GHV

VSlWHQ�/XPHQYHUOXVWHV�UHLFKWH�YRQ�HLQHU�UHODWLYHQ�9HUEHVVHUXQJ�GXUFK�$EFL[LPDE�XP

�����DEVROXW������PP��ELV�]X�HLQHU�9HUVFKOHFKWHUXQJ�XP�������DEVROXW������PP��

$XFK� EH]�JOLFK� 9HUOXVWLQGH[�� 1HWWRJHZLQQ� XQG� 0/'� ]XP� =HLWSXQNW� GHU� .RQWUROOH

XQWHUVFKLHGHQ�VLFK�EHLGH�*UXSSHQ�NDXP�YRQHLQDQGHU�� ,QVEHVRQGHUH�GLH�5HVWHQRVH�

UDWH� ZDU� PLW� ������� LQ� GHU� $EFL[LPDE�*UXSSH� XQG� ������� LQ� GHU� .RQWUROOJUXSSH

DQQlKHUQG�JOHLFK�
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$XFK�GLH�5DWH�GHU�hEHUOHEHQGHQ�RKQH�5HYDVNXODULVDWLRQ�GHV�JHVWHQWHWHQ�6HJPHQWHV

ZDU� ELV� ]XU� .RQWUROOH� QDFK� HLQHP� -DKU� LQ� EHLGHQ� *UXSSHQ� NDXP� XQWHUVFKLHGOLFK

�$EELOGXQJ�����1DFK�HLQHP�-DKU�KDWWHQ�VLFK��������GHU�$EFL[LPDE�*UXSSH�XQG�����

�� GHU� .RQWUROOJUXSSH� HLQHU� 5HYDVNXODULVDWLRQ� GHV� JHVWHQWHWHQ� 6HJPHQWHV

XQWHU]RJHQ�
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Abciximab-Gruppe Kontrollgruppe P
n=201 n=200

3,14 ±0,49 3,13 ±0,51 0,98

MLD in mm 0,26 ±0,39 0,28 ±0,41 0,69

Stenosierung des 
Gefäßurchmessers in %

91,2 ±12,6 91,1 ±12,5 0,92

Ballon / Gefäß - Verhältnis 1,07 ±0,09 1,07 ±0,09 0,99

Ballon-Druck in atm 14,4 ±3,0 13,9 ±3,0 0,12

MLD in mm 3,04 ±0,47 3,04 ±0,47 0,98

Stenosierung des 
Gefäßurchmessers in %

5,10 ±6,80 5,10 ±7,60 0,99

Länge des gestenteten 
Gefäßabschnitts in mm

24,7 ±16,4 22,5 ±12,3 0,19

Anzahl verwendeter Stents 1,96 ±1,23 1,94 ±1,16 0,88

MLD in mm 1,77 ±0,92 1,82 ±0,86 0,65

Stenosierung des 
Gefäßurchmessers in %

43,3 ±27,6 41,8 ±24,7 0,63

Restenoserate in % 31,1 (23,6 - 38,5) 30,6 (23,0 - 38,1) 0,92

2,77 ±0,62 2,75 ±0,61 0,78

1,26 ±0,85 1,21 ±0,74 0,61

1,51 ±0,94 1,54 ±0,96 0,80

0,47 ±0,31 0,46 ±0,31 0,90

Gefäßdurchmesser in mm

Vor Stentimplantation

Nach Stentimplantation

Zum Zeitpunkt der 
Kontrolluntersuchung

Verlustindex

später Lumenverlust in mm

Nettogewinn in mm

akuter Lumengewinn in mm

Die Restenoserate ist angegeben als prozentualer Patientenanteil bezogen auf die zugehörige
Studiengruppe, in Klammern das 95%-Konfidenzintervall; alle übrigen Werte sind angegeben als
Mittelwert ±Standardabweichung.

MLD
akuter Lumengewinn
später Lumenverlust
Nettogewinn
Verlustindex
Restenose

= minimaler Lumen-Durchmesser 
= Differenz zwischen post-interventionellem MLD und prae-interventionellem MLD
= Differenz zwischen post-interventionellem MLD und MLD zum Zeitpunkt der Kontrolluntersuchung
= Differenz zwischen MLD zum Zeitpunkt der Kontrolluntersuchung und prae-interventionellem MLD
= Verhältnis von spätem Lumenverlust zu akutem Lumengewinn
= Stenosierung des Gefäßdurchmessers um mehr als 50 %

7DEHOOH����(UJHEQLVVH�GHU�TXDQWLWDWLYHQ�$QJLRJUDSKLH
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Abciximab-Gruppe

Kontrollgruppe

$EELOGXQJ����
3UR]HQWXDOHU $QWHLO GHU �EHUOHEHQGHQ 3DWLHQWHQ LQ GHQ EHLGHQ 6WXGLHQJUXSSHQ
RKQH 5HYDVNXODULVDWLRQ GHV JHVWHQWHWHQ 6HJPHQWV LP 9HUODXI HLQHV -DKUHV QDFK
,QWHUYHQWLRQ�
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MLD in mm

Abciximab-Gruppe

Kontrollgruppe

vor Intervention

bei Kontroll-
untersuchung

nach Intervention

$EELOGXQJ����
.XPXODWLYH 9HUWHLOXQJ GHV 0/' � PLQLPDOHU /XPHQ�'XUFKPHVVHU� I�U EHLGH
6WXGLHQJUXSSHQ YRU ,QWHUYHQWLRQ� XQPLWWHOEDU QDFK ,QWHUYHQWLRQ XQG ]XP
=HLWSXQNW�GHU�.RQWUROOXQWHUVXFKXQJ�QDFK���0RQDWHQ�
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Abciximab-Gruppe

Kontrollgruppe

später 
Lumenverlust

akuter 
Lumengewinn

$EELOGXQJ���
.XPXODWLYH 9HUWHLOXQJ GHU 9HUlQGHUXQJ GHV 0/' � PLQLPDOHU /XPHQ�
'XUFKPHVVHU��I�U�EHLGH�6WXGLHQJUXSSHQ�
$NXWHU /XPHQJHZLQQ LVW GLH 'LIIHUHQ] ]ZLVFKHQ 0/' QDFK ,QWHUYHQWLRQ XQG
YRU�,QWHUYHQWLRQ��
6SlWHU /XPHQYHUOXVW LVW GLH 'LIIHUHQ] ]ZLVFKHQ SRVW�LQWHUYHQWLRQHOOHP 0/'
XQG�0/'�]XP�=HLWSXQNW�GHU�.RQWUROOXQWHUVXFKXQJ�QDFK���0RQDWHQ�
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Diskussion

Nutzen einer Abciximab-Therapie nach Stentimplantation im akuten

Myokardinfarkt

'LHVH� 6WXGLH� ZDU� GLH� HUVWH� SURVSHNWLYH�� UDQGRPLVLHUWH� 8QWHUVXFKXQJ� �EHU� GLH

:LUNXQJ� YRQ� $EFL[LPDE� DXI� GDV� NOLQLVFKH� (UJHEQLV� XQG� GLH� (QWZLFNOXQJ� YRQ

5HVWHQRVHQ� QDFK� 6WHQWLPSODQWDWLRQ� LP� DNXWHQ� 0\RNDUGLQIDUNW�� 9HUJOLFKHQ� PLW� GHU

KHUN|PPOLFKHQ� +HSDULQ�7KHUDSLH� VHQNWH� $EFL[LPDE� GDV� 5LVLNR� NDUGLDOHU� .RPSOL�

NDWLRQHQ�ZlKUHQG�GHU�HUVWHQ����7DJH�QDFK�6WHQWLPSODQWDWLRQ�XP�PHKU�DOV�GLH�+lOIWH�

'DV�HQWVSUDFK�HLQHU�DEVROXWHQ�5HGX]LHUXQJ�GHU�.RPSOLNDWLRQVUDWH� LQ�GHU�$NXWSKDVH

XP��������'LHVH�5HGX]LHUXQJ�GHU�.RPSOLNDWLRQVUDWH�EOHLEW��EHU�PLQGHVWHQV�HLQ�-DKU

EHVWHKHQ�� YHUOLHUW� MHGRFK� LKUH� VWDWLVWLVFKH� 6LJQLILNDQ]�� (QWJHJHQ� GHU� 6WXGLHQ�

K\SRWKHVH� NRQQWH� VRPLW� NHLQ� SRVLWLYHU� /DQJ]HLWHIIHNW� GXUFK� +HPPXQJ� GHU

5HVWHQRVHELOGXQJ�GXUFK�$EFL[LPDE�QDFKJHZLHVHQ�ZHUGHQ��'LH�5HYDVNXODULVDWLRQVUDWH

ZXUGH�QLFKW�YRQ�GHU�7KHUDSLHIRUP�EHHLQIOXVVW�XQG�ODJ�LP�0LWWHO�EHL������

$XFK� GLH� �EULJHQ� DQJLRJUDSKLVFKHQ� .ULWHULHQ� NRQQWHQ� EH]�JOLFK� 1HRLQWLPDELOGXQJ

NHLQHQ�9RUWHLO� YRQ�$EFL[LPDE�JHJHQ�EHU�GHU� NRQYHQWLRQHOOHQ�7KHUDSLH�QDFKZHLVHQ�

)HUQHU�ZDU�GLH�DQJLRJUDSKLVFKH�5HVWHQRVHUDWH�QLFKW�VLJQLILNDQW�YHUVFKLHGHQ�LQ�EHLGHQ

*UXSSHQ�

Nutzen einer Abciximab-Therapie während der Akutphase nach

Stentimplantation im akuten Myokardinfarkt

)�U� GLH� $NXWSKDVH� ]HLJW� GLH� 6WXGLH� HLQHQ� EHGHXWHQGHQ� %HLWUDJ� YRQ� $EFL[LPDE� ]XU

HIIHNWLYHQ� LQWHUYHQWLRQHOOHQ� 7KHUDSLH� HLQHV� DNXWHQ� 0\RNDUGLQIDUNWV�� 2EZRKO� GLH

6WXGLH�QLFKW�GDUDXI�DQJHOHJW�ZDU� VWDWLVWLVFK� VLJQLILNDQWH�8QWHUVFKLHGH�EH]�JOLFK�GHU

:LUNXQJ�YRQ�$EFL[LPDE�DXI�GLH�HLQ]HOQHQ�NOLQLVFKHQ�6WXGLHQHQGSXQNWH�GDU]XVWHOOHQ�

OHJW� VLH� GLH� 9HUPXWXQJ� QDKH�� GDVV� DOOH� $UWHQ� NDUGLDOHU� .RPSOLNDWLRQHQ� LQ� JOHLFKHP

0D�H� UHGX]LHUW� ZHUGHQ�� %HVRQGHUV� DXIIDOOHQG� LVW� GLH� DEVROXWH� 5HGX]LHUXQJ� GHU

7RGHVUDWH�GXUFK�$EFL[LPDE�XP��������'LH�SRVLWLYHQ�)ROJHQ�YRQ�$EFL[LPDE�N|QQHQ

GDGXUFK�HUNOlUW�ZHUGHQ��GDVV�VRZRKO�GLH�2IIHQKHLW�GHU�JUR�HQ�*HIl�H�DOV�DXFK�GLH

0LNUR]LUNXODWLRQ�J�QVWLJ�EHHLQIOXVVW�ZHUGHQ����
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,Q�HLQHU�IU�KHUHQ�6WXGLH�]XU�6WHQWLPSODQWDWLRQ�LP�0\RNDUGLQIDUNW����]HLJWH�VLFK�QDFK

$EFL[LPDE�7KHUDSLH�LP�9HUJOHLFK�]XU�NRQYHQWLRQHOOHQ�7KHUDSLH�HLQH�9HUEHVVHUXQJ�GHU

NRURQDUHQ� PLNURYDVNXOlUHQ� 5HSHUIXVLRQ� XQWHU� $EFL[LPDE�� GLH� DXFK� PLW� HLQHU

VFKQHOOHUHQ� (UKROXQJ� GHU� .RQWUDNWLRQVIlKLJNHLW� GHV� JHVFKlGLJWHQ� 0\RNDUGDUHDOV

HLQKHUJLQJ�� 'LH� GLHVHP� (IIHNW� ]X� *UXQGH� OLHJHQGHQ� 0HFKDQLVPHQ� VLQG� ZRKO� HLQH

YHUPLQGHUWH� GLVWDOH� (PEROLVDWLRQ� YRQ� WKURPER]\WlUHQ� .RQJORPHUDWHQ� VRZLH� HLQH

,QKLELHUXQJ� GHU� GLUHNWHQ� ,QWHUDNWLRQ� YRQ� 7KURPER]\WHQ� PLW� GHP� UHSHUIXQGLHUWHQ

(QGRWKHO�GXUFK�$EFL[LPDE����������������

,Q�GLHVHU�6WXGLH�ZXUGH�GHU�(IIHNW�YRQ�$EFL[LPDE�DQ�HLQHP�.ROOHNWLY�JHWHVWHW��ZHOFKHV

GDV�JHVDPWH�6SHNWUXP�GHU�3DWLHQWHQ�ZLGHUVSLHJHOW�� GLH�PLW� DNXWHP�0\RNDUGLQIDUNW

LQQHUKDOE� YRQ� ��� 6WXQGHQ� QDFK� 6FKPHU]EHJLQQ� LQ� HLQ� .UDQNHQKDXV� GHU

0D[LPDOYHUVRUJXQJ� HLQJHOLHIHUW� ZHUGHQ�� 'LH� 6WXGLH� HUIDVVWH� VRZRKO� 3DWLHQWHQ� PLW

IULVFKHP� WUDQVPXUDOHP� 0\RNDUGLQIDUNW� LQQHUKDOE� GHU� HUVWHQ� ��� 6WXQGHQ� DOV� DXFK

VROFKH�PLW� QLFKWWUDQVPXUDOHP�0\RNDUGLQIDUNW�� (V�ZXUGHQ� DXFK� 3DWLHQWHQ�PLW�PHKU

DOV� ��� 6WXQGHQ� SHUVLVWLHUHQGHU� $QJLQD� SHFWRULV� HLQJHVFKORVVHQ� VRZLH� VROFKH�� EHL

GHQHQ�EHUHLWV�HLQH�7KURPERO\VHWKHUDSLH�HUIROJORV�GXUFKJHI�KUW�ZXUGH��6R�NRQQWH�HLQ

SRVLWLYHU�(IIHNW�YRQ�$EFL[LPDE�DXI�GDV�NOLQLVFKH�(UJHEQLV�GHU�HUVWHQ����7DJH�LQ�HLQHP

VHKU�EUHLWHQ�6SHNWUXP�YRQ�,QIDUNWSDWLHQWHQ�QDFKJHZLHVHQ�ZHUGHQ�

'LH�5HGXNWLRQ�GHV�UHODWLYHQ�5LVLNRV�GXUFK�$EFL[LPDE�XP������ZlKUHQG�GHU�DNXWHQ

3KDVH�QDFK�6WHQWLPSODQWDWLRQ�LP�DNXWHQ�0\RNDUGLQIDUNW�LVW�lKQOLFK�VRZRKO�GHU�����

5LVLNR�5HGXNWLRQ��GLH�I�U�UHLQH�37&$�LQ�DNXWHP�0\RNDUGLQIDUNW�HUPLWWHOW�ZXUGH���DOV

DXFK� GHU� ����5LVLNR�5HGXNWLRQ�� GLH� I�U� 6WHQWLPSODQWDWLRQ� RKQH� DNXWHQ

0\RNDUGLQIDUNW�HUPLWWHOW�ZXUGH�����'LHVHU�EHVWlQGLJH�(IIHNW�YRQ�$EFL[LPDE�XQWHUVW�W]W

GLH� 7KHVH�� GDVV� GHU� 1XW]HQ� HLQHU� *O\NRSURWHLQ� ,,E�,,,D� 5H]HSWRU�%ORFNDGH� LQ� GHU

LQWHUYHQWLRQHOOHQ�.DUGLRORJLH�QLFKW�DXI�HLQH�EHVWLPPWH�7HFKQLN�RGHU�HLQ�EHVWLPPWHV

.RURQDUV\QGURP�EHVFKUlQNW�LVW�

Fehlende Wirkung von Abciximab auf die angiographische und

klinische Restenosierung

%LVKHU� JDE� HV� QRFK� NHLQH� UDQGRPLVLHUWH� 8QWHUVXFKXQJ� �EHU� GLH� :LUNXQJ� YRQ

$EFL[LPDE� DXI� GDV� NOLQLVFKH� (UJHEQLV� XQG� GLH� (QWZLFNOXQJ� YRQ� 5HVWHQRVHQ� QDFK
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6WHQWLPSODQWDWLRQ� LP� DNXWHQ� 0\RNDUGLQIDUNW�� 'LHVH� 6WXGLH� ]HLJW� HUVWPDOV�� GDVV

$EFL[LPDE�LQ�.RURQDUJHIl�YHUVFKO�VVHQ�PLW�1DFKZHLV�YRQ�7KURPEHQ��ZLH�PDQ�VLH�LQ

GHU� 6LWXDWLRQ� GHV� DNXWHQ� 0\RNDUGLQIDUNWHV� W\SLVFKHUZHLVH� ILQGHW�� GLH� %LOGXQJ� YRQ

1HRLQWLPD�QLFKW�UHGX]LHUW�

'LH� (UJHEQLVVH� GHU� DQJLRJUDSKLVFKHQ� 6XEVWXGLH� GHU� (3,67(17�6WXGLH� OHJWHQ� GLH

*UXQGODJH� I�U� GLH� 9HUPXWXQJ�� GDVV� JHUDGH� EHL� 3DWLHQWHQ� DXV� +RFKULVLNR�

8QWHUJUXSSHQ� GLH� DQJLRJUDSKLVFKH� 5HVWHQRVHUDWH� GXUFK� $EFL[LPDE�7KHUDSLH� DXI

*UXQG� GHU� +HPPXQJ� GHU� 1HRLQWLPDELOGXQJ� UHGX]LHUW� ZHUGHQ� NDQQ�� %HVRQGHUV

'LDEHWLNHU� QlPOLFK� SURILWLHUWHQ� LQ� GHU� (3,67(17�6WXGLH� YRQ� HLQHU� $EFL[LPDE�

7KHUDSLH�� %HL� LKQHQ� ZDU� GLH� 5HYDVNXODULVDWLRQVUDWH� LQ� GHP� PLW� 6WHQW� YHUVRUJWHQ

*HIl�DEVFKQLWW� QDFK� �� 0RQDWHQ� VLJQLILNDQW� JHULQJHU� DOV� LQ� GHU� .RQWUROOJUXSSH�� %HL

6WRIIZHFKVHOJHVXQGHQ�WUDW�GLHVHU�(IIHNW�QLFKW� LQ�(UVFKHLQXQJ�����%DVLHUHQG�DXFK�DXI

WLHUH[SHULPHQWHOOHQ� 6WXGLHQ� ��� ��� ��� HQWVWDQG� GLH� +\SRWKHVH�� GDVV� .RURQDUJHIl��

YHUVFKO�VVH�PLW� 7KURPEHQ��ZLH� LQ� GHU� 6LWXDWLRQ� GHV� DNXWHQ�0\RNDUGLQIDUNWHV�� HLQH

ZHLWHUH� +RFKULVLNRNRQVWHOODWLRQ� GDUVWHOOHQ� N|QQWHQ�� LQ� GHU� GLH� 3DWLHQWHQ� YRQ� HLQHU

$EFL[LPDE�7KHUDSLH�SURILWLHUHQ�

9HUJOLFKHQ� PLW� DQGHUHQ� DNWXHOOHQ�� DQJLRJUDSKLVFKHQ� 6WXGLHQ� �EHU� 6WHQW�

LPSODQWDWLRQHQ�EHL�3DWLHQWHQ�RKQH�DNXWHQ�0\RNDUGLQIDUNW��ILQGHW�PDQ�LQ�GLHVHU�6WXGLH

HLQH�K|KHUH�5HVWHQRVLHUXQJ��,Q�GHQ�6WXGLHQ�(5$6(5��(3,67(17�XQG�%(1(67(17�,,
���������ZDU�GHU�PLWWOHUH�VSlWH�/XPHQYHUOXVW�PLW������±������PP�GHXWOLFK�JHULQJHU�DOV

LQ� GLHVHU� 6WXGLH�PLW� �����PP�� (QWVSUHFKHQG� LVW� DXFK� GLH� 5HVWHQRVHUDWH�PLW� ����

K|KHU��DOV�LQ�6WXGLHQ�]XU�6WHQWLPSODQWDWLRQ�EHL�3DWLHQWHQ�RKQH�DNXWHQ�0\RNDUGLQIDUNW
��� ��� ��� ���� 'LHVH� %HREDFKWXQJHQ� VW�W]HQ� GLH� 7KHVH�� GDVV� 3DWLHQWHQ� LP� DNXWHQ

0\RNDUGLQIDUNW� HLQH� +RFKULVLNRJUXSSH� I�U� 5HVWHQRVHQ� LP� 6WHQWEHUHLFK� GDUVWHOOHQ�

'HQQRFK� NRQQWH� GLHVH� 6WXGLH� NHLQH� YRUWHLOKDIWH� :LUNXQJ� YRQ� $EFL[LPDE� DXI� GLH

5HVWHQRVLHUXQJ� QDFKZHLVHQ��hEHUHLQVWLPPHQG�PLW� GHQ� (UJHEQLVVHQ� GHU� (3,67(17�

6WXGLH� XQG� GHU� (5$6(5�6WXGLH� NRQQWH� DXFK� GLHVH� 6WXGLH� DQKDQG� GHV� VSlWHQ

/XPHQYHUOXVWHV� ±� GHV� SULPlUHQ� 6WXGLHQHQGSXQNWHV� ±� NHLQH� 5HGX]LHUXQJ� GHU

5HVWHQRVHUDWH�GXUFK�5HGXNWLRQ�GHU�1HRLQWLPDELOGXQJ�QDFKZHLVHQ��$XFK�KLQVLFKWOLFK

DQGHUHU� .ULWHULHQ� I�U� 1HRLQWLPDELOGXQJ� IDQG� VLFK�� ZLH� LQ� GHU� (5$6(5�6WXGLH�� NHLQH

VLJQLILNDQWH�hEHUOHJHQKHLW� HLQHU�$EFL[LPDE�7KHUDSLH�JHJHQ�EHU�GHU� NRQYHQWLRQHOOHQ

7KHUDSLH��=XVlW]OLFK�ZXUGHQ�GLH�DQJLRJUDSKLVFKHQ�(UJHEQLVVH�GDGXUFK�EHVWlWLJW��GDVV
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GLH� 5DWH� GHU� 5HYDVNXODULVDWLRQHQ� LP� PLW� 6WHQW� YHUVRUJWHQ� *HIl�DEVFKQLWW� ]XU

.RQWUROOH�QDFK�HLQHP�-DKU�LQ�EHLGHQ�*UXSSHQ�QDKH]X�JOHLFK�ZDU�

,P�:LGHUVSUXFK� ]XU� (3,67(17�6WXGLH�� DEHU� LQ� hEHUHLQVWLPPXQJ� PLW� GHU� (5$6(5�

6WXGLH�HUPLWWHOWH�XQVHUH�6WXGLH�NHLQHQ�YHUEHVVHUWHQ�1HWWRJHZLQQ��GHU�]XP�=HLWSXQNW

GHU� .RQWUROOH� QRFK� EHVWHKHQGH� *HZLQQ� DQ� /XPHQGXUFKPHVVHU�� LQ� GHU� $EFL[LPDE�

*UXSSH��(V�ZDU�LQ�XQVHUHU�6WXGLH�LP�*HJHQVDW]�]XU�(3,67(17�6WXGLH�NHLQH�7HQGHQ]

]X� K|KHUHP� DNXWHQ� /XPHQJHZLQQ� �GHU� XQPLWWHOEDU� QDFK� ,QWHUYHQWLRQ� EHVWHKHQGH

*HZLQQ�DQ�/XPHQGXUFKPHVVHU��XQG�JHULQJHUHP�VSlWHQ�/XPHQYHUOXVW��GHU�9HUOXVW�DQ

/XPHQGXUFKPHVVHU� LQ� GHU� =HLW� ]ZLVFKHQ� ,QWHUYHQWLRQ� XQG� .RQWUROOH�� QDFKZHLVEDU�

'LHV� LVW� MHGRFK� QLFKW� DXI� HLQH� JHULQJHUH� 7HVWVWlUNH� ]XU�FN]XI�KUHQ�� GHQQ� GLH

QLFKWVLJQLILNDQWHQ�7HQGHQ]HQ�XQVHUHU�6WXGLH�VSUHFKHQ�HKHU�I�U�J�QVWLJHUH�5HVXOWDWH

LQ�GHU�.RQWUROOJUXSSH��(LQH�P|JOLFKH�(UNOlUXQJ�I�U�GLH�XQWHUVFKLHGOLFKHQ�(UJHEQLVVH

GLHVHU�DQJLRJUDSKLVFKHQ�6WXGLHQ��EHU�$EFL[LPDE�LVW�GHU�JHULQJHUH�$QWHLO�DQ�3DWLHQWHQ

PLW� 'LDEHWHV� PHOOLWXV� LQ� XQVHUHU� XQG� GHU� (5$6(5�6WXGLH� YHUJOLFKHQ� PLW� GHU

(3,67(17�6WXGLH�

Mögliche Limitationen der Studie

'LH�7DWVDFKH��GDVV�GLH�EHKDQGHOQGHQ�bU]WH��EHU�GLH�$UW�GHU�YHUDEUHLFKWHQ�7KHUDSLH

LQIRUPLHUW�ZDUHQ��GLH�6WXGLH�VRPLW�DOVR�QLFKW�GRSSHOEOLQG�GXUFKJHI�KUW�ZXUGH��VWHOOW

HLQHQ�P|JOLFKHQ�6FKZDFKSXQNW�GDU��'LH�DQJLRJUDSKLVFKH�$XVZHUWXQJ�MHGRFK�ZXUGH

YRQ�0LWDUEHLWHUQ�GXUFKJHI�KUW��GHQHQ�QLFKW�EHNDQQW�ZDU��ZHOFKHU�6WXGLHQJUXSSH�GHU

MHZHLOLJH� 3DWLHQW� DQJHK|UW�� 6\VWHPDWLVFKH� 9HU]HUUXQJHQ� EHL� GHU� %HZHUWXQJ� GHV

SULPlUHQ�6WXGLHQHQGSXQNWHV�VSlWHU�/XPHQYHUOXVW�VLQG�VRPLW�DXVJHVFKORVVHQ��'XUFK

HLQH�NODUH�'HILQLWLRQ�GHU�.ULWHULHQ�I�U�GLH�NOLQLVFKHQ�(QGSXQNWH�XQG�GXUFK�HLQGHXWLJH

)HVWOHJXQJ�GHU�,QGLNDWLRQHQ�I�U�HLQH�5HYDVNXODULVDWLRQ�ZXUGH�DXFK�GLH�V\VWHPDWLVFKH

$EZHLFKXQJ�EHL�GHU�%HXUWHLOXQJ�GHV�NOLQLVFKHQ�(UJHEQLVVHV�PLQLPLHUW�

(LQLJH�3DWLHQWHQ�NDPHQ� I�U�HLQH�DQJLRJUDSKLVFKH�.RQWUROOH�QLFKW� LQ�)UDJH��GD�]XYRU

VFKRQ� HLQ� NOLQLVFKHU� (QGSXQNW� HLQJHWUHWHQ� ZDU�� (LQH� XQWHUVFKLHGOLFKH� :LUNXQJ� GHU

EHLGHQ�7KHUDSLHVFKHPDWD�DXI�GHQ�NOLQLVFKHQ�9HUODXI�N|QQWH�VRPLW�GD]X�I�KUHQ��GDVV

LQ�HLQHP�7KHUDSLHDUP� LQ�GHU�*UXSSH�GHU�3DWLHQWHQ��GLH� VLFK�HLQHU�5H�$QJLRJUDSKLH

XQWHU]LHKHQ�� +RFKULVLNRSDWLHQWHQ� XQWHUUHSUlVHQWLHUW� VLQG�� 'DGXUFK� ZlUH� HLQ

V\VWHPDWLVFKHU� )HKOHU� LP� DQJLRJUDSKLVFKHQ� (UJHEQLV� GHQNEDU�� ,P� JHVDPWHQ

6WXGLHQ]HLWUDXP�ZDUHQ�MHGRFK�GLH�5DWHQ�NOLQLVFKHU�.RPSOLNDWLRQHQ�LQ�EHLGHQ�*UXSSHQ
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QLFKW� VLJQLILNDQW� XQWHUVFKLHGOLFK�� VR�GDVV�GLHVH� )HKOHUTXHOOH� DXVJHVFKORVVHQ�ZHUGHQ

NDQQ�

%HL�HLQLJHQ�3DWLHQWHQ��GLH�I�U�HLQH�DQJLRJUDSKLVFKH�.RQWUROOH�LQ�)UDJH�NDPHQ��NRQQWH

GLHVH� QLFKW� GXUFKJHI�KUW� ZHUGHQ�� 'LHVHV� 3UREOHP� MHGRFK� EHWUDI� EHLGH

6WXGLHQJUXSSHQ�LQ�JOHLFKHP�0D�H�

)U�KHUH�6WXGLHQ�KDEHQ�JH]HLJW��GDVV�PLW�HLQHP�5H�$QJLRJUDSKLH�$QWHLO�DE������HLQH

]XYHUOlVVLJH�$EVFKlW]XQJ�GHU�5HVWHQRVHUDWH�P|JOLFK�LVW��'LHVHU�$QWHLO�OLHJW�LQ�XQVHUHU

6WXGLH� EHL� LQVJHVDPW� ��� �� XQG� ZDU� ]ZLVFKHQ� EHLGHQ� *UXSSHQ� QLFKW� VLJQLILNDQW

XQWHUVFKLHGOLFK�

��� 3DWLHQWHQ� GHU� .RQWUROOJUXSSH� PXVVWHQ� GLH� 2SHUDWHXUH� $EFL[LPDE� YHUDEUHLFKHQ�

XP�HLQ�6FKHLWHUQ�GHU�,QWHUYHQWLRQ�DE]XZHQGHQ��'LHVH�7KHUDSLHZHFKVHO�N|QQWHQ�GHQ

EHREDFKWHWHQ� SRVLWLYHQ� (IIHNW� YRQ� $EFL[LPDE� DEJHVFKZlFKW� KDEHQ�� 'D� GLH

QLFKWVLJQLILNDQWHQ� 7HQGHQ]HQ� XQVHUHU� 6WXGLH� EH]�JOLFK� GHU� 5HVWHQRVHUDWH� RKQHKLQ

HKHU� I�U� J�QVWLJHUH� (IIHNWH� LQ� GHU� .RQWUROOJUXSSH� VSUHFKHQ�� KlWWHQ� GLH� 7KHUDSLH�

ZHFKVHO� HLQH� JHULQJHUH� 5HVWHQRVHUDWH� LQ� GHU� $EFL[LPDE�*UXSSH� QLFKW� YHUGHFNHQ

N|QQHQ�



��

Schlussfolgerungen

'LH�$XWRUHQ�GHU�5$33257�6WXGLH� ]XU�*O\NRSURWHLQ� ,,E�,,,D�5H]HSWRU�%ORFNDGH�QDFK

37&$� EHL� DNXWHP� 0\RNDUGLQIDUNW� NDPHQ� ]X� GHP� 6FKOXVV�� GDVV� GLH� *3� ,,E�,,,D

5H]HSWRU�%ORFNDGH� LQVEHVRQGHUH� I�U� GLH� 3DWLHQWHQ� JHHLJQHW� VHL�� GLH� QLFKW� I�U� HLQH

6WHQWLPSODQWDWLRQ�LQ�)UDJH�NRPPHQ����8QVHUH�6WXGLH�HUZHLWHUW�GLHVH�$XVVDJH��LQGHP

VLH� ]HLJW�� GDVV� GHU� 1XW]HQ� HLQHU� $EFL[LPDE�7KHUDSLH� 3DWLHQWHQ� QDFK� 6WHQW�

LPSODQWDWLRQ� PLQGHVWHQV� HEHQVR� ]XJXWH� NRPPW� ZLH� QDFK� UHLQHU� 37&$�� 'LH

.RPSOLNDWLRQVUDWH� LQQHUKDOE� GHU� HUVWHQ� ��� 7DJH�ZXUGH� GXUFK� $EFL[LPDE� XP� ����

JHVHQNW�� (LQ� ]XVlW]OLFKHU� (LQIOXVV� DXI� GLH� ODQJIULVWLJH� 5HVWHQRVLHUXQJ� NRQQWH� ]ZDU

QLFKW�QDFKJHZLHVHQ�ZHUGHQ��MHGRFK�EOLHE�GHU�SRVLWLYH�(IIHNW�GHU�HUVWHQ����7DJH�DXFK

GDU�EHU�KLQDXV�HUKDOWHQ��ZHQQJOHLFK�HU�GDQQ�DEHU� VWDWLVWLVFK�QLFKW�PHKU� VLJQLILNDQW

ZDU�

*UXQGVlW]OLFK� EHVWlUNW� GLHVH� 6WXGLH� GDV� .RQ]HSW�� GDVV� 6WHQWV� XQG� *O\NRSURWHLQ

,,E�,,,D� 5H]HSWRU�%ORFNDGH� LP� DNXWHQ� 0\RNDUGLQIDUNW� V\QHUJLVWLVFK� ZLUNHQ�� :LH

EHUHLWV� GLH� =ZROOH�*UXSSH� XQG� GLH� 3$0,�*UXSSH� ��� ��� JH]HLJW� KDEHQ�� YHUEHVVHUQ

6WHQWV� GDV� NOLQLVFKH� (UJHEQLV� QDFK� �� 0RQDWHQ� LP� 9HUJOHLFK� ]XU� DOOHLQLJHQ� 37&$�

LQGHP� VLH� GLH� 5DWH� GHU� 5HYDVNXODULVDWLRQHQ� LP� EHWURIIHQHQ� *HIl�DEVFKQLWW

YHUULQJHUQ�� -HGRFK�KDWWHQ�6WHQWV� LQ�GLHVHQ�6WXGLHQ�NHLQHQ�J�QVWLJHQ�(IIHNW� DXI�GLH

5DWH� IU�KHU� .RPSOLNDWLRQHQ� XQG� YHUULQJHUWHQ� VRJDU� GLH� (UIROJVDXVVLFKWHQ� I�U� HLQH

RSWLPDOH�IU�KH�5HSHUIXVLRQ��VRJ��7,0,�*UDG���)OXVV��

'LHVH� 6WXGLH� ]HLJW�� GDVV� $EFL[LPDE� YHUJOLFKHQ� PLW� NRQYHQWLRQHOOHU� 7KHUDSLH� QDFK

6WHQWLPSODQWDWLRQ�LP�DNXWHP�0\RNDUGLQIDUNW�QLFKW�QXU�GLH�5HSHUIXVLRQ�GHV�0\RNDUGV

YHUEHVVHUW� ���� VRQGHUQ� VLFK� DX�HUGHP� SRVLWLY� DXI� GDV� NOLQLVFKH� ���7DJHV�(UJHEQLV

DXVZLUNW�� 'LH� 6WlUNHQ� GHU� 6WHQWLPSODQWDWLRQ� PLW� GHQHQ� GHU� *O\NRSURWHLQ� ,,E�,,,D

5H]HSWRU�%ORFNDGH� LP� DNXWHQ� 0\RNDUGLQIDUNW� ]X� NRPELQLHUHQ�� VWHOOW� VRPLW� HLQH

KRFKHIIHNWLYH�6WUDWHJLH�]XU�P\RNDUGLDOHQ�5HSHUIXVLRQ�GDU�
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Zusammenfassung

=LHO� GLHVHU� 6WXGLH� ZDU� HV�� GHQ� (IIHNW� HLQHU� $EFL[LPDE�7KHUDSLH� DXI� GLH

DQJLRJUDSKLVFKH�5HVWHQRVLHUXQJ�XQG�DXI�GDV� NOLQLVFKH�(UJHEQLV� QDFK�.RURQDUVWHQW�

,PSODQWDWLRQ�LP�DNXWHQ�0\RNDUGLQIDUNW�]X�XQWHUVXFKHQ�

%DVLHUHQG�DXI�(UNHQQWQLVVHQ�]XU�3KDUPDNRG\QDPLN�YRQ�$EFL[LPDE�HLQHUVHLWV�XQG�GHQ

(UJHEQLVVHQ� NOLQLVFKHU� 6WXGLHQ� ]XU� $QZHQGXQJ� EHL� .RURQDULQWHUYHQWLRQHQ

DQGHUHUVHLWV�� HQWVWDQG� GLH� +\SRWKHVH�� $EFL[LPDE� N|QQH� GXUFK� ,QKLELHUXQJ� GHU

1HRLQWLPD�)RUPDWLRQ� GLH� 5HVWHQRVLHUXQJ� QDFK� 6WHQWLPSODQWDWLRQ� YHUPLQGHUQ�� 'D

7KURPEHQ� HQWKDOWHQGH� .RURQDUJHIl�YHUVFKO�VVH�� ZLH� LQ� GHU� 6LWXDWLRQ� GHV� DNXWHQ

0\RNDUGLQIDUNWHV�� EHVRQGHUV� ]X� 5HVWHQRVLHUXQJ� QHLJHQ�� ODJ� GLH� 9HUPXWXQJ� QDKH�

GDVV�GLH�:LUNXQJ�YRQ�$EFL[LPDE�LQ�GLHVHU�.RQVWHOODWLRQ�EHVRQGHUV�GHXWOLFK�LVW�

3DWLHQWHQ�PLW�DNXWHP�0\RNDUGLQIDUNW��GLH�LQQHUKDOE����6WXQGHQ�QDFK�6FKPHU]EHJLQQ

PLW� HLQHU� 6WHQWLPSODQWDWLRQ� YHUVRUJW� ZXUGHQ�� HUKLHOWHQ� UDQGRPLVLHUW� HQWZHGHU

+HSDULQ�LQ��EOLFKHU�'RVLV�RGHU�$EFL[LPDE�SOXV�+HSDULQ�LQ�UHGX]LHUWHU�'RVLV��9RQ�GHQ

���� LQ� GLH� 6WXGLH� DXIJHQRPPHQHQ� 3DWLHQWHQ� NDPHQ� ���� I�U� HLQH� DQJLRJUDSKLVFKH

.RWUROOXQWHUVXFKXQJ� QDFK� �� 0RQDWHQ� LQ� )UDJH�� GD� VLH� NHLQ� NDUGLDOHV� (UHLJQLV

LQQHUKDOE�GHU�HUVWHQ����7DJH�HUOLWWHQ�KDWWHQ��%HL������GLHVHU�3DWLHQWHQ�ZXUGH�HLQH

DQJLRJUDSKLVFKH�.RWUROOXQWHUVXFKXQJ�GXUFKJHI�KUW�

1DFK� ��� 7DJHQ� ZXUGH� GHU� NRPELQLHUWH� NOLQLVFKH� (QGSXQNW� �7RG�� 5HLQIDUNW�

5HYDVNXODULVDWLRQ�GHV�PLW�6WHQW�YHUVRUJWHQ�*HIl�DEVFKQLWWHV��YRQ�����GHU�3DWLHQWHQ

GHU� $EFL[LPDE�*UXSSH� XQG� ������� GHU� .RQWUROOJUXSSH� HUUHLFKW�� $XFK� QDFK� HLQHP

-DKU� ZDU� GHU� DEVROXWH� 8QWHUVFKLHG� QRFK� ���� ��� MHGRFK� VWDWLVWLVFK� QLFKW� PHKU

VLJQLILNDQW�� 'HU� SULPlUH� 6WXGLHQHQGSXQNW� VSlWHU� /XPHQYHUOXVW� EHUHFKQHWH� VLFK� DXI

�����±�����PP�LQ�GHU�$EFL[LPDE�*UXSSH�XQG������±�����PP�LQ�GHU�.RQWUROOJUXSSH�

'LH�DQJLRJUDSKLVFKH�5HVWHQRVHUDWH�EHWUXJ��������E]Z���������

1DFK� 6WHQWLPSODQWDWLRQ� LP� DNXWHQ� 0\RNDUGLQIDUNW� NRQQWH� $EFL[LPDE� GLH� 5DWH

VFKZHUHU� NDUGLDOHU� (UHLJQLVVH� LQQHUKDOE� GHU� HUVWHQ� ��� 7DJH� QDFK� ,QWHUYHQWLRQ

VLJQLILNDQW� UHGX]LHUHQ�� 1DFK� HLQHP� -DKU� NRQQWH�ZHGHU� HLQ� ]XVlW]OLFKHU� ODQJIULVWLJHU

(IIHNW� DXI� GLH� 5HYDVNXODULVDWLRQVUDWH� QRFK� DXI� GLH� DQJLRJUDSKLVFKH� 5HVWHQRVHUDWH

QDFKJHZLHVHQ�ZHUGHQ�



��

Abkürzungen und Definitionen

$NXWHU�/XPHQJHZLQQ 'LIIHUHQ]� ]ZLVFKHQ� SRVWLQWHUYHQWLRQHOOHP� 0/'� XQG� SUl�

LQWHUYHQWLRQHOOHP�0/'

&$%* FRURQDU\� DUWHU\� E\SDVV� JUDIW� VXUJHU\� � � %\SDVVRSHUDWLRQ

GHU�.RURQDUDUWHULHQ�

(3,67(17 (YDOXDWLRQ�RI�,,E�,,,D�SODWHOHW�LQKLELWLRQ�IRU�VWHQWLQJ

(5$6(5 (YDOXDWLRQ�RI�5HR3UR�DQG�VWHQWLQJ�WR�HOLPLQDWH�UHVWHQRVLV

*3�,,E�,,,D *O\NRSURWHLQ�,,E�,,,D

0/' PLQLPDOHU�/XPHQGXUFKPHVVHU

1HWWRJHZLQQ 'LIIHUHQ]� ]ZLVFKHQ�0/'�]XP�=HLWSXQNW�GHU�.RQWUROOH�XQG

SUlLQWHUYHQWLRQHOOHP�0/'

3$0, 3ULPDU\�$QJLRSODVW\�LQ�0\RFDUGLDO�,QIDUFWLRQ

3'*) SODWHOHW�GHULYHG�JURZWK�IDFWRU

37&$ SHUNXWDQH�WUDQVOXPLQDOH�FRURQDUH�$QJLRSODVWLH

� �%DOORQGLODWDWLRQ�

5$33257 5HR3UR� LQ� DFXWH� P\RFDUGLDO� LQIDUFWLRQ�� SULPDU\� 37&$�

RUJDQLVDWLRQ��UDQGRPL]HG�WULDO

5&$ 5HFKWH�.RURQDUDUWHULH

5&[ 5DPXV�FLUFXPIOH[XV�GHU�OLQNHQ�.RURQDUDUWHULH

5HVWHQRVH 6WHQRVLHUXQJ�GHV�*HIl�GXUFKPHVVHUV�XP�PHKU�DOV�����

5,9$ 5DPXV�LQWHUYHQWULFXODULV�DQWHULRU

VSlWHU�/XPHQYHUOXVW 'LIIHUHQ]� ]ZLVFKHQ� SRVWLQWHUYHQWLRQHOOHP� 0/'� XQG� 0/'

]XP�=HLWSXQNW�GHU�.RQWUROOH

7,0, WKURPERO\VLV�LQ�P\RFDUGLDO�LQIDUFWLRQ

9HUOXVWLQGH[ 9HUKlOWQLV� YRQ� VSlWHP� /XPHQYHUOXVW� ]X� DNXWHP

/XPHQJHZLQQ
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6FK|PLJ� $�� (IIHFW� RI� JO\FRSURWHLQ� ,,E�,,,D� UHFHSWRU� DQWDJRQLVP� RQ� SODWHOHW

JO\FRSURWHLQV�DIWHU�FRURQDU\�VWHQW�SODFHPHQW��7KURPE�+HPRVWDV��������������

�����

��� *HUVKOLFN� $+�� %DURQ� -�� 'HDOLQJ� ZLWK� LQ�VWHQW� UHVWHQRVLV�� +HDUW�� ������ �������

����

��� *RWHQGRUVW� *5�� 6HSSD� +(�� .OHLQPDQQ� +.�� 0DUWLQ� *5�� $WWDFKPHQW� RI� VPRRWK

PXVFOH� FHOOV� WR� FROODJHQ� DQG� WKHLU� PLJUDWLRQ� WRZDUG� SODWHOHW�GHULYHG� JURZWK

IDFWRU��3URF�1DWO�$FDG�6FL�86$��������������±�����

��� *ULQHV�&/��&R[�'$��6WRQH�*:��*DUFLD�(��0DWWRV�/$��*LDPEDUWRORPHL�$��%URGLH

%5��0DGRQQD�2��(LMJHOVKRYHQ�0��/DQVN\�$-��2
1HLOO�::��0RULFH�0&��&RURQDU\

DQJLRSODVW\�ZLWK� RU�ZLWKRXW� VWHQW� LPSODQWDWLRQ� IRU� DFXWH�P\RFDUGLDO� LQIDUFWLRQ�

6WHQW�3ULPDU\�$QJLRSODVW\�LQ�0\RFDUGLDO�,QIDUFWLRQ�6WXG\�*URXS��1��(QJO��-��0HG�

��������������±�����

��� +DIQHU� *�� 6ZDUV� +�� (UEHO� 5�� (KUHQWKDO� :�� 5XSSUHFKW� +-�� /RW]� -�� 0H\HU� -�

3UHOOZLW]� :�� 0RQLWRULQJ� SURWKURPELQ� IUDJPHQW� �� �� �� GXULQJ� LQLWLDWLRQ� RI� RUDO

DQWLFRDJXODQW� WKHUDS\� DIWHU� LQWUDFRURQDU\� VWHQWLQJ�� $QQ�+HPDWRO� ������ ������

���

��� +DUULQJWRQ�5$��.OHLPDQ�16��.RWWNH�0DUFKDQW�.��/LQFRII�$0��7FKHQJ�-(��6LJPRQ

.1��-RVHSK�'��5LRV�*��7UDLQRU�.��5RVH�'��*UHHQEHUJ�&6��.LWW�00��7RSRO�(-��&DOLII

50��,PPHGLDWH�DQG�UHYHUVLEOH�SODWHOHW�LQKLELWLRQ�DIWHU�LQWUDYHQRXV�DGPLQLVWUDWLRQ
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RI� D� SHSWLGH� JO\FRSURWHLQ� ,,E�,,,D� LQKLELWRU� GXULQJ� SHUFXWDQHRXV� FRURQDU\

LQWHUYHQWLRQ��$P�-�&DUGLRO��������������±�����

��� +DXGH� 0�� (UEHO� 5�� +DWQHU� *�� 0XOWL]HQWULVFKH� (UJHEQLVVH� GHU� NRURQDUHQ

,PSODQWDWLRQ� YRQ� EDOORQH[SDQGLHUEDUHQ� 3DOPD]�6FKDW]�*HIl�VW�W]HQ�� =� .DUGLRO

���������������

��� +HXVHU�� 5�5��� %UHDNLQJ� WKH� EDUULHU�� VWHQWLQJ� LQ� DFXWH� P\RFDUGLDO� LQIDUFWLRQ�

&DWKHW�&DUGLRYDVF�'LDJQ��������������

��� +RIIPDQQ�5��0LQW]�*��'XVVDLOODQW�*5��3RSPD�--��3LFKDUG�$'��6DWOHU�/)��.HQW�.0�

*ULIILQ� -�� /HRQ� 0%�� 3DWWHUQV� DQG� PHFKDQLVPV� RI� LQ�VWHQW� UHVWHQRVLV�� D� VHULDO

LQWUDYDVFXODU�XOWUDVRXQG�VWXG\��&LUFXODWLRQ���������������������

��� +RIIPDQQ� 5�� 0LQW]� *6�� 3RSPD� --�� 6DWOHU� /)�� 3LFKDUG� $'�� .HQW� .0��:DOVK� &�

0DFNHOO� 3�� /HRQ�0%�� &KURQLF� DUWHULDO� UHVSRQVHV� WR� VWHQW� LPSODQWDWLRQ�� D� VHULDO

LQWUDYDVFXODU� XOWUDVRXQG� DQDO\VLV� RI� 3DOPD]�6FKDW]� VWHQWV� LQ� QDWLYH� FRURQDU\

DUWHULHV��-�$P�&ROO�&DUGLRO���������������������

��� +\QHV�52��,QWHJULQV��D�IDPLO\�RI�FHOO�VXUIDFH�UHFHSWRUV��&HOO�������������±���

��� -RQHV� -,�� 3UHYHWWH� 7��*RFNHUPDQQ�$�� &OHPPRQV�'5�� /LJDQG� RFFXSDQF\� RI� WKH

DOSKD�9�EHWD�� LQWHJULQ� LV� QHFHVVDU\� IRU� VPRRWK� PXVFOH� FHOOV� WR� PLJUDWH� LQ

UHVSRQVH�WR� LQVXOLQ�OLNH�JURZWK�IDFWRU��3URF�1DWO�$FDG�6FL�86$��������������±

�����

��� .DSODQ�$9��/HXQJ�//��/HXQJ�:+��*UDQW�*:��0F�'RXJDOO�,5��)LVFKHOO�7$��5ROHV�RI

WKURPELQ�DQG�SODWHOHW�PHPEUDQH�JO\FRSURWHLQ�,,E�,,,D�LQ�SODWHOHW�VXEHQGRWKHOLDO

GHSRVLWLRQ�DIWHU�DQJLRSODVW\�LQ�DQ�H[�YLYR�ZKROH�DUWHU\�PRGHO��&LUFXODWLRQ������

�������������

��� .DUULOORQ�*-��0RULFH�0&��%HQYHQLVWH�(��%XQRXI�3��$XEU\�3��&DWWDQ�6��&KHYDOLHU�%�

&RPPHDX� 3�� &ULELHU� $�� (LIHUPDQ�&�� *UROOLHU� *�� *XHULQ� <�� +HQU\�0�� /HIHYUH� 7�

/LYDUHN�%��/RXYDUG�<��0DUFR�-��0DNRZVNL�6��0RQDVVLHU�-3��3HUQHV�-0��5LRX[�3�
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6SDXOGLQJ� &�� =HPRXU� *�� ,QWUDFRURQDU\� VWHQW� LPSODQWDWLRQ� ZLWKRXW� XOWUDVRXQG

JXLGDQFH� DQG�ZLWK� UHSODFHPHQW� RI� FRQYHQWLRQDO� DQWLFRDJXODWLRQ� E\� DQWLSODWHOHW

WKHUDS\�����GD\�FOLQLFDO�RXWFRPH�RI�WKH�)UHQFK�0XOWLFHQWHU�5HJLVWU\��&LUFXODWLRQ�

�������������������

��� .DVWUDWL� $�� 6FK|PLJ� $�� (OH]L� 6�� 6FK�KOHQ� +�� 'LUVFKLQJHU� -�� +DGDPLW]N\� 0�

:HKLQJHU� $�� +DXVOHLWHU� -�� :DOWHU� +�� 1HXPDQQ� )-�� 3UHGLFWLYH� )DFWRUV� RI

5HVWHQRVLV�$IWHU�&RURQDU\�6WHQW�3ODFHPHQW��-�$P�&ROO�&DUG�������������������

��� .DVWUDWL�$��6FK|PLJ�$��(OH]L�6��6FK�KOHQ�+��:LOKHOP�0��'LUVFKLQJHU�-��,QWHUOHVLRQ

GHSHQGHQFH�RI�WKH�ULVN�IRU�UHVWHQRVLV�LQ�SDWLHQWV�ZLWK�FRURQDU\�VWHQW�SODFHPHQW

LQ�PXOWLSOH�OHVLRQV��&LUFXODWLRQ���������������������

��� .DVWUDWL�$��6FK�KOHQ�+��+DXVOHLWHU�-��:DOWHU�+��=LW]PDQQ�5RWK�(��+DGDPLW]N\�0�

(OH]L�6��8OP�.��'LUVFKLQJHU�-��1HXPDQQ�)-��6FK|PLJ�$��5HVWHQRVLV�DIWHU�FRURQDU\

VWHQW� SODFHPHQW� DQG� UDQGRPL]DWLRQ� WR� D� IRXU�ZHHN� FRPELQHG� DQWLSODWHOHW� RU

DQWLFRDJXODQW� WKHUDS\�� VL[�PRQWK� DQJLRJUDSKLF� IROORZ�XS� RI� WKH� LQWUDFRURQDU\

VWHQWLQJ�DQG�DQWLWKURPERWLF�UHJLPHQ��,6$5��WULDO��&LUFXODWLRQ�������������������

��� .DW]�6��*UHHQ�6-��.DSODQ�%0��&KHSXUNR�/��*ROGQHU�%*��2QJ�/��1RQUDQGRPL]HG

FRPSDULVRQ�EHWZHHQ�VWHQW�GHSOR\PHQW�DQG�SHUFXWDQHRXV�WUDQVOXPLQDO�FRURQDU\

DQJLRSODVW\�LQ�DFXWH�P\RFDUGLDO�LQIDUFWLRQ��$P�+HDUW�-���������������3W���������

��� .HUHLDNHV� '-�� .OHLPDQ� 16�� $PEURVH� -�� &RKHQ� 0�� 5RGULJXH]� 6�� 3DODEULFD� 7�

+HUUPDQQ� +&�� 6XWWRQ� -0�� :HDYHU� :'�� 0F.HH� '%�� )LW]SDWULFN� 9�� 6D[� )/�

5DQGRPL]HG�� GRXEOH�EOLQG�� SODFHER�FRQWUROOHG� GRVH�UDQJLQJ� VWXG\� RI� WLURILEDQ

�0.������ SODWHOHW� ,,E�,,,D� EORFNDGH� LQ� KLJK� ULVN� SDWLHQWV� XQGHUJRLQJ� FRURQDU\

DQJLRSODVW\��-�$P�&ROO�&DUGLRO��������������±����

��� .LPXUD� 7�� <RNRL� +�� 1DNDJDZD� <�� 7DPXUD� 7�� .DEXUDJL� 6�� 6DZDGD� <�� 6DWR� <�

<RNRL� +�� +DPDVDNL� 1�� 1RVDND� +�� 1REX\RVKL� 0�� 7KUHH�\HDU� IROORZ�XS� DIWHU

LPSODQWDWLRQ�RI�PHWDOOLF�FRURQDU\�DUWHU\�VWHQWV��1�(QJO�-�0HG������������������
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��� /H� %UHWRQ� +�� 3ORZ� ()�� 7RSRO� (-�� 5ROH� RI� SODWHOHWV� LQ� UHVWHQRVLV� DIWHU

SHUFXWDQHRXV�FRURQDU\�UHYDVFXODUL]DWLRQ��-�$P�&ROO�&DUGLRO��������������������

��� /HINRYLWV�-��3ORZ�()��7RSRO�(-��������3ODWHOHW�JO\FRSURWHLQ�,,E�,,,D�UHFHSWRUV�LQ

FDUGLRYDVFXODU�PHGLFLQH��1�(QJO�-�0HG���������������

��� /HRQ� 0%�� %DLP� '6�� *RUGRQ� 3�� *LDPEDUWRORPHL� $�� :LOOLDPV� '2�� 'LYHU� '-�

6HQHUFKLD�&��)LW]SDWULFN�0��3RSPD�--��.XQW]�5(��&OLQLFDO�DQG�DQJLRJUDSKLF�UHVXOWV

IURP� WKH� VWHQW� DQWLFRDJXODWLRQ� UHJLPHQ� VWXG\� �67$56��� &LUFXODWLRQ�� ������ ��

�VXSSO��,��,�����

��� /HRQ�0%��3RSPD�--��0LQW]�*6��3LFKDUG�$'��6DWOHU�/)��.HQW�.0��$Q�RYHUYLHZ�RI

86�FRURQDU\�VWHQW�WULDOV��6HPLQ�,QWHUY�&DUGLRO������������������

��� 0DDVV� '�� =ROOLNRIHU� &/�� /DUJLDGHU� )�� 6HQQLQJ� $�� 5DGLRORJLFDO� IROORZ�XS� RI

WUDQVOXPLQDOO\� LQVHUWHG� YDVFXODU� HQGRSURVWKHVHV�� DQ� H[SHULPHQWDO� VWXG\� XVLQJ

H[SDQGLQJ�VSLUDOV��5DGLRORJ\�������������������

��� 0DN�.+��%HOOL�*��(OOLV�6��0ROLWHUQR�'��6XEDFXWH�VWHQW�WKURPERVLV��HYROYLQJ�LVVXHV

DQG�FXUUHQW�FRQFHSWV��-�$P�&ROO�&DUGLRO�������������������

��� 0DUX\DPD� ,�� 6KLJHWD� .�� 5HJXODWLRQ� RI� WKH� HQGRWKHOLDO� IXQFWLRQ� E\

WKURPERPRGXOLQ�DQG�RU�WKURPELQ�UHFHSWRU��5LQVKR�.HWVXHNL�������������±��

��� 0F1DPDUD�&$��6DUHPERFN�,-��*LPSOH�/:��)HQWRQ�-:��QG��&RXJKOLQ�65��2ZHQV

*.��7KURPELQ�VWLPXODWHV�SUROLIHUDWLRQ�RI�FXOWXUHG�UDW�DRUWLF�VPRRWK�PXVFOH�FHOO

E\�D�SURWHRO\WLFDOO\�DFWLYDWHG�UHFHSWRU��-�&OLQ�,QYHVW������������±��

��� 0HORQL� )-��6FKPDLHU�$+��/RZ�PROHFXODU�ZHLJKW� NLQLQRJHQ�ELQGV� WR�SODWHOHWV� WR

PRGXODWH� WKURPELQ�LQGXFHG� SODWHOHW� DFWLYDWLRQ�� -� %LRO� &KHP� ������ ���������

�����

��� 0RQWUXFFKLR� *�� %HUJHURQH� 6�� %XVVROLQR� )�� $OORDWWL� *�� 6LOYHVWUR� /�� /XSLD� (�

&UDYHWWR� $�� 'L� /HR� 0�� (PDQXHOOL� *�� &DPXVVL� *�� 6WUHSWRNLQDVH� LQGXFHV
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LQWUDYDVFXODU� UHOHDVH� RI� SODWHOHW�DFWLYDWLQJ� IDFWRU� LQ� SDWLHQWV� ZLWK� DFXWH

P\RFDUGLDO�LQIDUFWLRQ�DQG�VWLPXODWHV�LWV�V\QWKHVLV�E\�FXOWXUHG�KXPDQ�HQGRWKHOLDO

FHOOV��&LUFXODWLRQ��������������������

��� 0XGUD� +�� 5HJDU� (�� .ODXVV� 9��:HUQHU� )�� +HQQHNH� .+�� 6EDURXQL� (�� 7KHLVHQ� .�

6HULDO�IROORZ�XS�DIWHU�RSWLPL]HG�XOWUDVRXQG�JXLGHG�GHSOR\PHQW�RI�3DOPD]�6FKDW]

VWHQWV�� ,Q�VWHQW� QHRLQWLPDO� SUROLIHUDWLRQ� ZLWKRXW� VLJQLILFDQW� UHIHUHQFH� VHJPHQW

UHVSRQVH��&LUFXODWLRQ�������������������

��� 0XUSK\�-)��%RUGHW�-&��:\OHU�%��5LVVRDQ�0&��&KRPDUDW�3��'HIUDQFH�7��0LRVHF�3�

0F� *UHJRU� -/�� 7KH� YLWURQHFWLQ� UHFHSWRU� �DOSKD� Y� EHWD� �� �� LV� LPSOLFDWHG�� LQ

FRRSHUDWLRQ� ZLWK� 3�VHOHFWLQ� DQG� SODWHOHW�DFWLYDWLQJ� IDFWRU�� LQ� WKH� DGKHVLRQ� RI

PRQRF\WHV�WR�DFWLYDWHG�HQGRWKHOLDO�FHOOV��%LRFKHP�-��������������±����

��� 1HXPDQQ� )-�� %ODVLQL� 5�� 6FKPLWW� &�� $OW� (�� 'LUVFKLQJHU� -�� *DZD]�0�� .DVWUDWL� $�

6FK|PLJ� $�� (IIHFW� RI� JO\FRSURWHLQ� ,,E�,,,D� UHFHSWRU� EORFNDGH� RQ� UHFRYHU\� RI

FRURQDU\� IORZ� DQG� OHIW� YHQWULFXODU� IXQFWLRQ� DIWHU� WKH� SODFHPHQW� RI� FRURQDU\�

DUWHU\�VWHQWV�LQ�DFXWH�P\RFDUGLDO�LQIDUFWLRQ��&LUFXODWLRQ��������������±����

��� 1HXPDQQ� )-��2WW� ,�� *DZD]�0�� 3XFKQHU�*�� 6FK|PLJ�$��1HXWURSKLO� DQG� SODWHOHW

DFWLYDWLRQ� DW� EDOORRQ�LQMXUHG� FRURQDU\� DUWHU\� SODTXH� LQ� SDWLHQWV� XQGHUJRLQJ

DQJLRSODVW\��-�$P�&ROO�&DUGLRO�����������������

��� 1HXPDQQ�)-��6FK|PLJ�$��6WHQW�DQWLFRDJXODWLRQ�DQG�WHFKQLTXH��,Q��7RSRO�(-��HG�

7H[WERRN� RI� ,QWHUYHQWLRQDO� &DUGLRORJ\�� �UG� HGLWLRQ� HG�� 3KLODGHOSKLD�� /RQGRQ�

7RN\R��6DXQGHUV�������

��� 1HXPDQQ� )-��:DOWHU� +�� 5LFKDUGW� *�� 6FKPLWW� &�� 6FK|PLJ� $�� &RURQDU\� 3DOPD]�

6FKDW]� VWHQW� LPSODQWDWLRQ� LQ� DFXWH�P\RFDUGLDO� LQIDUFWLRQ��+HDUW�� ������ �������

����

��� 3DQGD�'��.XQGX�*&��/HH�%,��3HUL�$��)RKO�'��&KDFNDODSDUDPSLO�,��0XNKHUMHH�%%�

/L�;'��0XNKHUMHH�'&��6HLGHV�6��5RVHQEHUJ�-��6WDUN�.��0XNKHUMHH�$%��3RWHQWLDO

UROHV�RI�RVWHRSRQWLQ�DQG�DOSKDY�EHWD�� LQWHJULQ� LQ�WKH�GHYHORSPHQW�RI�FRURQDU\
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DUWHU\� UHVWHQRVLV� DIWHU� DQJLRSODVW\�� 3URF� 1DWO� $FDG� 6FL� 8� 6� $� ������ �������±

�����

��� 3ORZ� ()�� '¶6RX]D� 6(�� *LQVEHUJ� 0+�� /LJDQG� ELQGLQJ� WR� *3� ,,E�,,,D�� D� VWDWXV

UHSRUW��6HP�7KURPE�+DHPRVW�������������±���

��� 5RJHUV�&��(GHOPDQ�(5��6LPRQ�',��$�P$E� WR� WKH�E�� �OHXNRF\WH� LQWHJULQ�0DF��

�&'��E�&'����UHGXFHV�LQWLPDO�WKLFNHQLQJ�DIWHU�DQJLRSODVW\�RU�VWHQW�LPSODQWDWLRQ

LQ�UDEELWV��3URF�1DWO�$FDG�6FL�8�6�$���������������±������

��� 5RXELQ� *6�� $JUDZDO� 6.�� 'HDQ� /6�� :KDW� DUH� WKH� SUHGLFWRUV� RI� DFXWH

FRPSOLFDWLRQV�IROORZLQJ�FRURQDU\�DUWHU\�VWHQWLQJ"�6LQJOH�LQVWLWXWLRQDO�H[SHULHQFH�

-�$P�&ROO�&DUGLRO�����������VXSSO��$�����$�

��� 5RXVVHDX�+��3XHO�-��-RIIUH�)��6LJZDUW�8��'XERXFKHU�&��,PEHUW�&��.QLJKW�&��.URSI

/��:DOOVWHQ�+��6HOI�H[SDQGLQJ�HQGRYDVFXODU�SURVWKHVLV��DQ�H[SHULPHQWDO� VWXG\�

5DGLRORJ\�������������������

��� 6DLWR�6��+RVRNDZD�)*��.LP�.��7DQDND�6��0L\DNH�6��3ULPDU\�VWHQW� LPSODQWDWLRQ

ZLWKRXW�FRXPDGLQ�LQ�DFXWH�P\RFDUGLDO�LQIDUFWLRQ��-�$P�&ROO�&DUGLRO��������������

���

��� 6FKDW]� 5$�� 3DOPD]� -&�� 7LR� )2�� *DUFLD� )�� *DUFLR� 2�� 5HXWHU� 65�� %DOORRQ�

H[SDQGDEOH�LQWUDFRURQDU\�VWHQWV�LQ�WKH�DGXOW�GRJ��&LUFXODWLRQ������������������

��� 6FK|PLJ�$�� .DVWUDWL� $��0XGUD�+�� %ODVLQL� 5�� 6FK�KOHQ�+�� .ODXVV� 9�� 5LFKDUGW� *�

1HXPDQQ� )-�� )RXU�\HDU� H[SHULHQFH� ZLWK� 3DOPD]�6FKDW]� VWHQWLQJ� LQ� FRURQDU\

DQJLRSODVW\�FRPSOLFDWHG�E\�GLVVHFWLRQ�ZLWK�WKUHDWHQHG�RU�SUHVHQW�YHVVHO�FORVXUH�

&LUFXODWLRQ���������������������

��� 6FK|PLJ� $�� 1HXPDQQ� )-�� .DVWUDWL� $�� 6FKXKOHQ� +�� %ODVLQL� 5�� +DGDPLW]N\� 0�

:DOWHU�+��=LW]PDQQ�5RWK�(0��5LFKDUGW�*��$OW�(��6FKPLWW�&��8OP�.��$�UDQGRPL]HG

FRPSDULVRQ� RI� DQWLSODWHOHW� DQG� DQWLFRDJXODQW� WKHUDS\� DIWHU� WKH� SODFHPHQW� RI

FRURQDU\�DUWHU\�VWHQWV��1�(QJO�-�0HG����������������������
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��� 6FK|PLJ�$��1HXPDQQ�)-��:DOWHU�+��6FKXKOHQ�+��+DGDPLW]N\�0��=LW]PDQQ�5RWK

(0��'LUVFKLQJHU�-��+DXVOHLWHU�-��%ODVLQL�5��6FKPLWW�&��$OW�(��.DVWUDWL�$��&RURQDU\

VWHQW� SODFHPHQW� LQ� SDWLHQWV� ZLWK� DFXWH� P\RFDUGLDO� LQIDUFWLRQ�� FRPSDULVRQ� RI

FOLQLFDO� DQG� DQJLRJUDSKLF� RXWFRPH� DIWHU� UDQGRPL]DWLRQ� WR� DQWLSODWHOHW� RU

DQWLFRDJXODQW�WKHUDS\��-�$P�&ROO�&DUGLRO�����������������

��� 6FK�KOHQ� +�� +DGDPLW]N\�0��:DOWHU� +�� 8OP� .�� 6FK|PLJ� $�� 0DMRU� EHQHILW� IURP

DQWLSODWHOHW� WKHUDS\� IRU� SDWLHQWV� DW� KLJK� ULVN� IRU� DGYHUVH� FDUGLDF� HYHQWV� DIWHU

FRURQDU\�3DOPD]�6FKDW]�VWHQW�SODFHPHQW��&LUFXODWLRQ���������������������

��� 6FK�KOHQ�+��.DVWUDWL�$��'LUVFKLQJHU�-��+DXVOHLWHU�-��(OH]L�6��:HKLQJHU�$��3DFKH�-�

+DGDPLW]N\� 0�� 6FK|PLJ� $�� ,QWUDFRURQDU\� VWHQWLQJ� DQG� ULVN� IRU� PDMRU� DGYHUVH

FDUGLDF�HYHQWV�GXULQJ�WKH�ILUVW�PRQWK��&LUFXODWLRQ�������������������

��� 6FKZDUW]� 56�� +ROPHV� '5�� 7RSRO� (-�� 7KH� UHVWHQRVLV� SDUDGLJP� UHYLVLWHG�� DQ

DOWHUQDWLYH� SURSRVDO� IRU� FHOOXODU� PHFKDQLVPV�� -� $P� &ROO� &DUGLRO�

��������������������

��� 6FKZDUW]� 56�� 7RSRO� (-�� 6HUUX\V� 3:�� 6DQJLRUJL� *�� +ROPHV� '5-�� $UWHU\� VL]H�

QHRLQWLPD�� DQG� UHPRGHOLQJ�� WLPH� IRU� VRPH� VWDQGDUGV�� -�$P�&ROO�&DUGLRO� �����

������±�����

��� 6FRWW�&)��3XUGRQ�$'��6LOYHU�/'��&ROPDQ�5:��&OHDYDJH�RI�KLJK�PROHFXODU�ZHLJKW

NLQLQRJHQ��+0:.��E\�SODVPD�IDFWRU�;,D��-�%LRO�&KHP�����������������������

��� 6HUUX\V� 3:�� 'H� -DHJHUH� 3�� .LHPHQHLM� )�� 0DFD\D� &�� 5XWVFK�:�� +H\QGULFN[� *�
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Danksagung

0HLQ� EHVRQGHUHU� 'DQN� JLOW� +HUUQ� 3URI�� 'U�� )-� 1HXPDQQ� I�U� GLH� hEHUODVVXQJ� GHV

7KHPDV�XQG�GLH�KHUYRUUDJHQGH��NRPSHWHQWH�%HWUHXXQJ�

)�U�GLH�0|JOLFKNHLW�DQ�GHU����0HGL]LQLVFKHQ�.OLQLN�GHU�78�0�QFKHQ�]X�DUEHLWHQ��GDQNH

LFK�+HUUQ�3URI��'U��$��6FK|PLJ�

+HU]OLFK� GDQNH� LFK� DXFK� GHQ� YLHOHQ� DQGHUHQ� 0LWDUEHLWHUQ� XQG� 'RNWRUDQGHQ� GHU� ��

0HGL]LQLVFKHQ� .OLQLN�� ZHOFKH� GLH� 'XUFKI�KUXQJ� GHU� 6WXGLH� WDWNUlIWLJ� XQWHUVW�W]W

KDEHQ�


