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&RUUHVSRQGLQJ��XWKRU��0RKLW��XUXUDQL���6WXGHQW��'HSDUWPHQW�RI�%LRWHFKQRORJ���8WWDUDQFKDO�&ROOHJH�RI�6FLHQFH�DQG�7HFKQRORJ���
'HKUDGXQ��8WWDUDNKDQG���������,QGLD�

(�PDLO��PRKLWJXUXUDQL���JPDLO�FRP

�R��WR�FLWH�WKLV�DUWLFOH�

0RKLW�*XUXUDQL��7HMSDO��1DURWDP�6KDUPD���+HSDWLWLV�&�9LUXV�DQG�LWV�5HODWLRQ�WR�+HSDWRFHOOXODU�&DUFLQRPD��,QGLDQ�-�*HQHW�0RO�
5HV�������������������

,QWURGXFWLRQ�

+&9�SUHYDOHQFH�LQ�,QGLD�LV������WR������DQG�YDULHV�
DFURVV�GLIIHUHQW�JHRJUDSKLFDO�UHJLRQV��7KH�WUDFNLQJ�
RI� +&9� SRVLWLYH� FDVHV� LQ� ,QGLD� LV� H[FHSWLRQDOO��
KDUG� VHHLQJ� DV� KRZ� WKHUH� DUH� OLPLWHG� QXPEHU� RI�
FRPPXQLW�� EDVHG� VWXGLHV�� 7KH� GDWD� FROOHFWHG�
IURP� EORRG� GRQRUV� DQG� SUHJQDQW� ZRPHQ� ZDV�
H[DPLQHG�DQG�SXW�WRJHWKHU�DQG�WKH�VHURSUHYDOHQFH�
UDWHV� RI� SRROHG� DQWL�+&9� ZHUH� ������ DQG� ������
UHVSHFWLYHO��� 7KH� ULVN� RI�+&9�ZDV�KLJKHU� DPRQJ�
WKH�SHRSOH�WKDW�ZHUH�PRUH�H[SRVHG��VXFK�DV�,9�GUXJ�
XVHUV��SHRSOH�ZLWK�67'V�DQG�KHPRGLDO�VLV�SDWLHQWV�
�*RHO�HW�DO���������

$�ODUJH�QXPEHU�RI�JHQRW�SHV�RI�+&9�DUH�IRXQG�
LQ�EORRG�VDPSOHV�DOO�DURXQG�WKH�ZRUOG�EXW�FXUUHQWO��
WKHUH�DUH�VL[�PDLQ�JURXSV�RI�VHTXHQFH�YDULDQWV�WKDW�
KDYH�EHHQ�FKDUDFWHUL]HG�QDPHO��IURP���WR����,Q�����

RI�WKH�FDVHV��WKH�+&9�FDXVHV�FKURQLF�KHSDWLWLV��7KH�
FKURQLF� KHSDWLWLV�&� SDWLHQWV�KDYH�PLOG� V�PSWRPV�
RI� OLYHU� GLVHDVH�� 7KLV� LV� KRZHYHU� D� SURJUHVVLYH�
GLVHDVH�DQG�OHDGV�XS�WR�FLUUKRVLV�DQG�KHSDWRFHOOXODU�
FDUFLQRPD��:LWKRXW� D� SURSHU� WUHDWPHQW�� �� RXW� RI�
HYHU����SDWLHQWV�GHYHORS�FLUUKRVLV�ZLWKLQ�DQ�DYHUDJH�
WLPH�RI�����HDUV��6LQJK�HW�DO���������

7KHUH� LV�QR�DUJXPHQW�DERXW� WKH�QRWLRQ� WKDW� WKH�
KHSDWLWLV�&�YLUXV�FDXVHV�KHSDWRFHOOXODU�FDUFLQRPD��
7KH� UHDO� TXHVWLRQ� LV� WKDW� �� LV�+&9�D� FDUFLQRJHQLF�
YLUXV� RU� GRHV� LW� VLPSO�� FUHDWH� FRQGLWLRQV� VXFK� DV�
in�ammation� and� cirrhosis,� which� is� a� high� risk�
IDFWRU�IRU�+&&�WRR��WKDW�OHDGV�XS�WR�KHSDWRFHOOXODU�
FDUFLQRPD��/HPRQ���0FJLYHUQ��������

/LYHU�FDQFHU� LV� WKH�VL[WK�PRVW�FRPPRQ� IRUP�RI�
FDQFHU� LQ� WKH� ZRUOG� DQG� WKH� WKLUG�PRVW� FRPPRQ�
FDXVH� RI� FDQFHU� UHODWHG� GHDWKV� GXH� WR� LWV� SRRU�
SURJQRVLV�DQG�IDVW�VSUHDGLQJ��9HQRRN�HW�DO����������

�EVWUDFW

+HSDWRFHOOXODU�FDUFLQRPD�LV�WKH�ZRUOG�V�VL[WK�OHDGLQJ�FDXVH�RI�GHDWK�GXH�WR�LWV�TXLFN�SURJUHVVLRQ��,W�KDV�D�SRRU�
SURJQRVLV�DQG�D�ORZ�VXUYLYDO�UDWH��7KRXJK�WKHUH�DUH�VHYHUDO�IDFWRUV�OHDGLQJ�WR�PDOLJQDQF���VRPH�RI�WKHP�DUH�QRW��HW�
IXOO��XQGHUVWRRG��)RU�H[DPSOH�+&9��+HSDWLWLV�&�YLUXV�LV�NQRZQ�WR�FDXVH�KHSDWRFHOOXODU�FDUFLQRPD�DQG�FOHDULQJ�WKH�
YLUDO�ORDG�RI�+&9�IURP�WKH�ERG��XVLQJ�'$$V�KDV�KHOSHG�LQ�LPSURYHG�SURJQRVLV�DQG�SUHYHQWLRQ�RI�+&&�EXW�WKHUH�
LV�QR�FRQFUHWH�HYLGHQFH�WR�SURYH�WKH�GLUHFW�FDUFLQRJHQLF�HIIHFWV�RI�+&9�LQ�FDXVLQJ�+&&��7KH�DUJXPHQW�LV�WKDW�+&9�
GRHV�QRW�GLUHFWO��FDXVHV�+&&�EXW�LWV�FKURQLF�HIIHFWV�LQ�WKH�OLYHU�HYHQWXDOO��OHDG�XS�WR�+&&�

.H��RUGV��&DUFLQRPD��9DVFXODULW���5LEDYLULQ��+HPRO�WLF�DQHPLD��7DFWLOH�
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,W�LV�YHU��FRPPRQ�LQ�6RXWK���(DVW�$VLDQ�DQG�$IULFDQ�
FRXQWULHV��5LVN�RI�+&&� LV�KLJKHU� LQ�SDWLHQWV�ZLWK�
FLUUKRVLV�GXH�WR�YLUDO�LQIHFWLRQV��;DYLHU��������

0HW�R�V��VH�������D��RV�V�RI��HSDW�W�V�����IHFW�R�

7KH�GLDJQRVLV�RI�+HSDWLWLV�&�YLUXV�LV�GRQH�WKURXJK�
YDULRXV�PHWKRGV�� ,PPXQRDVVD���PROHFXODU� EDVHG�
GHWHFWLRQ�DQG�ELRVHQVRUV�DUH�VRPH�RI�WKH�PHWKRGV�
XVHG�LQ�GLDJQRVLV�RI�YLUDO�KHSDWLWLV�&�LQIHFWLRQ�

��� $OO� WKH� LPPXQRDVVD�� WHFKQLTXHV� UHO��
RQ� WKH� VHUXP� KDYLQJ� DQWLERGLHV� IRU� D�
SDUWLFXODU� DQWLJHQ� �LQ� WKLV� FDVH�� IRU� KFY���
$QWLERGLHV�SOD��D�SLYRWDO�UROH�LQ�VHURORJLFDO�
GHWHFWLRQ� RI� GLVHDVHV�� 7KH� PRVW� FRPPRQ�
DQG� UHJXODUO��XVHG� VHURORJLFDO�PHWKRGV� IRU�
+&9� GHWHFWLRQ� DUH� HQ]�PH� LPPXQRDVVD��
�(,$��� UDGLR� LPPXQRDVVD�� �5,$��� LPPXQR�
FKURPDWRJUDSKLF�DVVD�� �,&$��� DQG� LPPXQR�
FKHPLOXPLQHVFHQFH�DVVD���

��� 7KH� VHURORJLFDO� GHWHFWLRQ� VRPHWLPHV� IDOOV�
short�and�may�not�provide�de�nitive�results.�
7R�GHDO�ZLWK�WKLV��WKHUH�DUH�PROHFXODU�DVVD�V�
ZKLFK� DUH� YHU�� KHOSIXO� LQ� GHWHFWLQJ� WKH�
YLUDO�ORDG�LQ�FDVH�RI�KHSDWLWLV�%�DQG�&��3&5�
�3RO�PHUDVH� &KDLQ� 5HDFWLRQ�� LV� WKH� PRVW�
DFWLYHO��XVHG�WHFKQLTXH�WR�TXDQWLI��WKH�YLUDO�
ORDG�LQ�WKH�ERG��RI�WKH�UHFLSLHQW�

��� 7KH� WHFKQLTXHV�XVHG� LQ� WKH� DERYH�PHWKRGV�
DUH� WLPH� FRQVXPLQJ� DQG� UHTXLUH� D� WUDLQHG�
SURIHVVLRQDO�WR�KDQGOH�WKH�HTXLSPHQWV��7KHUH�
DUH�PRUH�SUHFLVH�DQG�LQVWDQW�WHFKQLTXHV�WKDW�
PDNH� XVH� RI� ELRVHQVRUV�� 7KHVHV� ELRVHQVRUV�
DUH�DFFXUDWH�DQG�JLYH�UHVXOWV�TXLFNO�� �+HLDW�
HW�DO���������

0HW�R�V� �VH�� ��� W�H� ��D��RV�V� RI� �HSDWRFHOO�OD��
FD�F��RPD

7KH� GLDJQRVLV� RI� KHSDWRFHOOXODU� FDUFLQRPD� DW�
an� early� stage�plays� a�pivotal� role� is�de�ning� the�
SURJQRVLV�RI�WKH�SDWLHQW��6LQFH�+&&�LV�D�UHODWLYHO���
IDVW� SURJUHVVLQJ� IRUP�RI� FDQFHU�� LW� LV�QHFHVVDU�� WR�
GLDJQRVH� LW� DV� HDUO�� DV� SRVVLEOH�� 7KRXJK� XQOLNH�
WKH� GLDJQRVLV� RI�+&9��ZKLFK� LV�PRUH� RU� OHVV� QRQ�
��LQYDVLYH�� WKH�GLDJQRVLV�RI�+&&�LV�GRQH� WKURXJK�
ERWK� WKH� WHFKQLTXHV� �� LQYDVLYH� DV� ZHOO� DV� QRQ� ��
LQYDVLYH�

7KH�QRQ���LQYDVLYH�WHFKQLTXHV�LQFOXGH�WKH� OLNHV�
RI� XOWUDVRXQG�� PDJQHWLF� UHVRQDQFH� LPDJLQJ� DQG�
WKHLU� VXE�SDUWV��7KH� LQYDVLYH� WHFKQLTXH� LV� WKH�RQH�
ZKHUH� WKH�VDPSOLQJ�RI� WKH� OLYHU� WLVVXH� LV� GRQH�E��
SK�VLFDOO�� DFFHVVLQJ� WKH� OLYHU� ZLWK� WKH� KHOS� RI� D�
needle�–��ne�needle�biopsy.

8OWUDVRQRJUDSK�� �� FROORTXLDOO�� NQRZQ� DV�
XOWUDVRXQG�� 7KLV� LPDJLQJ� WHFKQLTXH� XVHV� KLJK�
IUHTXHQF�� VRXQGV� WR�SHQHWUDWH� WKH� VNLQ� DQG�JLYHV�
DQ� LGHD� DERXW� WKH� VL]H� DQG� VWUXFWXUH� RI� WKH� OLYHU��
7KLV�WHFKQLTXH�XVHV�JUD�VFDOH�WR�YLHZ�WKH�VWUXFWXUH�
DQG�KHQFH�WKH�DSSOLFDWLRQ�RI�WKLV�LV�OLPLWHG�WR�VHHLQJ�
WKH�VWUXFWXUH�RQO���:H�FDQQRW�YLHZ�WKH�GLUHFWLRQ�RI�
blood��ow�in�this.

$GYDQFHV�LQ�WKH�DSSOLFDWLRQ�RI�XOWUDVRQRJUDSK��
LQFOXGH� WKH� FRQWUDVW� HQKDQFHG� XOWUDVRQRJUDSK���
7KH� DGYDQWDJH� RI� &(�86� RYHU� UHJXODU� 86� LV� WKDW�
in� this�we� can� see� the� blood� �ow� inside� the� �ne�
FDSLOODULHV� DQG� WKLV� HQKDQFHV� WKH� DFFXUDF�� RI�
GLDJQRVLV�RI�+&&�

0'&7���PXOWL� GHWHFWRU� FRPSXWHG� WRPRJUDSK��
LV� WKH� PRVW� FRPPRQ� PHWKRG� WKDW� LV� FXUUHQWO��
EHLQJ�XVHG�WR�GLDJQRVH�+&&��7KH�FXUUHQW�VWDQGDUG�
SURWRFRO�RI�G�QDPLF�&7�LV�D�IRXU���SKDVH�G�QDPLF�
LPDJLQJ� FRQVLVWLQJ� WKH� DFTXLVLWLRQ� RI�XQHQKDQFHG�
LPDJHV� IROORZHG� E�� HQKDQFHG� LPDJHV� RI� SRUWDO�
YHQRXV��DUWHULDO�DQG�HTXLOLEULXP�SKDVH�LPDJHV�DIWHU�
WKH� LQMHFWLRQ� RI� FRQWUDVW� HQKDQFHPHQW� PDWHULDO��
,Q� WKLV� WKH� HQKDQFHPHQW� SDWWHUQV� RI� WKH� WXPRU�
GLIIHU� DFFRUGLQJ� WR� WKH� OHDNLQHVV� DQG� YDVFXODULW��
RI� WKH� YDVFXODU� HQGRWKHOLDO� FHOOV�� 3HUIXVLRQ� &7�
ZDV� LQWURGXFHG� LQ� HDUO�� ����V�� ,Q� WKLV� WKH� VHULDO�
LPDJHV�DUH�DFTXLUHG�HDUOLHU�DQG�WKHQ�WKH�DQDO�VLV�RI�
WHPSRUDO�FKDQJHV�RI�WXPRU�DQG�YHVVHO�DWWHQXDWLRQ�LV�
GRQH�DIWHU�WKH�LQMHFWLRQ�RI�FRQWUDVW�DJHQW��3HUIXVLRQ�
&7�LV�OLPLWHG�GXH�WR�FHUWDLQ�IDFWRUV�VXFK�DV�UDGLDWLRQ�
RYHUGRVH��OLPLWHG�FRYHUDJH�RI�DUHD�LQ�VFDQQLQJ�DQG�
EUHDWKLQJ�PRWLRQ�DUWLIDFWV�

0DJQHWLF�UHVRQDQFH�LPDJLQJ���05,� LV�FXUUHQWO��
RQH�RI�WKH�PRVW�SRZHUIXO�QRQ���LQYDVLYH�WHFKQLTXHV�
WKDW�XVHV�PDJQHWLF�ZDYHV�WR�IRUP�DQ�LPDJH�RI�WKH�
RUJDQ��05,� SURYLGHV�EHWWHU� LQIRUPDWLRQ� RQ� WLVVXH�
FRPSRQHQWV�DQG�VRIW�WLVVXH�FRQWUDVW��3HUIXVLRQ�05,�
LV� D� WHFKQLTXH� WKDW� HYDOXDWHV� WLVVXH� YDVFXODWXUH�
E�� WUDFNLQJ� WKH� SKDUPDFRNLQHWLFV� RI� WKH� LQMHFWHG�
FRQWUDVW�DJHQW��/HH�HW�DO���������

)LQH�1HHGOH�$VSLUDWLRQ�LV�RQH�RI�WKH�PRUH�SUHFLVH�
DQG�DFFXUDWH�GLDJQRVLV�WHFKQLTXH�WKDW�XVHV�D�QHHGOH�
WR�REWDLQ�VDPSOH�GLUHFWO�� IURP�WKH�SDWLHQW�V�RUJDQ�
DQG� WKHQ� WKH� KLVWRORJLFDO� WHVWLQJ� RI� WKH� VDPSOH� LV�
FDUULHG�RXW�LQ�WKH�ODE��7KH�SURFHGXUH�LV�SHUIRUPHG�
SHUFXWDQHRXVO��XQGHU�UHDO� WLPH�JXLGDQFH� IURP�DQ�
XOWUDVRXQG��6DQJDOOL�HW�DO���������

�WD��D�����HDWPH�W�RI��HSDW�W�V��

,Q�FDVH�RI�+&9�� LQ�D� VPDOO�SURSRUWLRQ�RI�SDWLHQWV��
WKH�YLUXV�LV�FOHDUHG�QDWXUDOO��DQG�WKHUH�LV�QR�QHHG�
IRU� DQ�� WUHDWPHQW�ZKLOH� LQ� RWKHUV�� WKH� YLUXV�PD��

0RKLW�*XUXUDQL��7HMSDO��1DURWDP�6KDUPD���+HSDWLWLV�&�9LUXV�DQG�LWV�5HODWLRQ�WR�+HSDWRFHOOXODU�&DUFLQRPD
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OHDG� WR� FKURQLF� KHSDWLWLV� &�� &KURQLF� KHSDWLWLV� &�
OHDGV� WR� D� EURDG� UDQJH� RI� OLYHU� GLVHDVHV� DQG� WKH�
PRVW�VHYHUH�RI�WKHP�LV�OLYHU�FDQFHU��7KRXJK�LW�LV�VWLOO�
XQNQRZQ�KRZ�KHSDWLWLV�&�YLUXV�FDXVHV�OLYHU�FDQFHU�
EXW�ZKDW�UHVHDUFKHUV�NQRZ�IRU�VXUH�LV�WKDW�LW�FDXVHV�
FDQFHU�LI�OHIW�XQWUHDWHG�IRU�D�ORQJ�WLPH��7UHDWPHQW�RI�
KHSDWLWLV�&�LQIHFWLRQ�LQFOXGHV�DQWLYLUDO�GUXJV�

The� antiviral� drugs� have� a� de�ned� course� of�
PHGLFDWLRQ� DQG� WKH�� DUH� DGPLQLVWHUHG� LQ� VWHSV��
,QLWLDO� WUHDWPHQWV�LQ� WKH�����V� LQFOXGHG�WKH�XVH�RI�
LQWHUIHURQ� DQG� ULEDYLULQ� �5%9��� 7KLV� UHVXOWHG� LQ�
WKH�FOHDUDQFH�RI�YLUXV�IRU�����RI�WKH�WRWDO�SDWLHQWV��
0RUHRYHU� WKLV� UHJLPHQ� KDG� FRQWUDLQGLFDWLRQV� LQ�
VHYHUDO� SDWLHQWV�� 'XH� WR� QHXURSV�FKLDWULF� HIIHFWV�
RI� WKH� LQWHUIHURQ�� WKLV� FRXOG� QRW� EH� DGPLQLVWHUHG�
WR� WKH� SDWLHQWV� ZLWK� SV�FKRVLV� DQG� XQUHVROYHG�
GHSUHVVLRQ� LVVXHV�� ,Q� SDWLHQWV� ZLWK� FLUUKRVLV�� WKH�
interferon� increased� the� necro-in�ammation� and�
WKXV�LQWHUIHURQ�WKHUDS��ZDV�QRW�GHHPHG�IUXLWIXO�IRU�
SDWLHQWV�ZLWK�OLYHU�FLUUKRVLV�

7KH�SRRU�UHVXOWV�LQ�SDWLHQWV�ZLWK�FKURQLF�KHSDWLWLV�
&�SURPSWHG�IRU�QHZHU�DQG�OHVV�LQYDVLYH�WUHDWPHQW�
options.� In� light� of� this,� the� �rst� generation� of�
OLFHQVHG�GUXJV�SURGXFHG�ZHUH�SURWHDVH� LQKLELWRUV�
VXFK� DV� WHODSUHYLU� �795�� DQG� ERFHSUHYLU� �%2&���
Since�the��rst�generation�of�drugs�was�successful,�
WKHUH� KDYH� EHHQ� PDQ�� GLUHFWO�� DFWLQJ� DQWLYLUDOV�
�'$$V��LQ�WKH�PDUNHW�

7KH�GLVHDVH�WKDW�ZDV�RQFH�FRQVLGHUHG�LQFXUDEOH�LV�
QRZ�FXUDEOH�WR�DOPRVW�������7KH�RQO��FRPSOLFDWLRQ�
ZLWK�'$$V�LV�WKH�GUXJ�GUXJ�LQWHUDFWLRQ�WKDW�FDXVHV�
the�ef�cacy�of�the�drugs�to�alter�and�therefore�each�
'$$�QHHGV�WR�EH�WHVWHG�IRU�GUXJ�GUXJ� LQWHUDFWLRQ�
EHIRUH�LQFOXGLQJ�LQ�WKH�WUHDWPHQW�UHJLPHQ��%XUVWRZ�
HW�DO���������

���H�HIIHFWV�RI���WH�IH�R����H�DS�

7KH�VWDQGDUG� ,)1� WUHDWPHQW�FDXVHV�VLGH�HIIHFWV� LQ�
WKH� SDWLHQWV�� ,)1� DGPLQLVWUDWLRQ� DIIHFWV� WKH� ERQH�
PDUURZ� RI� WKH� SDWLHQW� UHVXOWLQJ� LQ� WKH� UHGXFHG�
SURGXFWLRQ�RI�WKURPERF�WHV�DQG�JUDQXORF�WHV�KHQFH�
UHVXOWLQJ� LQ� GHFUHDVHG� DPRXQWV� RI� JUDQXORF�WHV�
DQG� WKURPERF�WHV�GXULQJ�WKH�WKHUDS���'XH�WR� WKLV�
WKH�GRVDJH�RI�WKH�PHGLFDWLRQ�QHHGV�WR�EH�FKDQJHG�
according� to� each� patient’s� blood� pro�le.� The�
LQWHUIHURQ�WKHUDS��LV�DOVR�OLPLWHG�LQ�XVH�ZKHUH�WKH�
SDWLHQWV�ZLWK�D�FRPSURPLVHG� OLYHU�DUH�FRQFHUQHG��
3DWLHQWV�ZLWK�OLYHU�FLUUKRVLV�KDYH�ORZ�SODWHOHWV�DQG�
DUH�PRUH� YXOQHUDEOH� WR� LQIHFWLRQV��1HXWURSHQLD� LV�
RQH� RI� WKH� UHDVRQV� WR�PRGLI�� WKH� GRVDJH� RI� ,)1��
In� early� weeks� of� treatment� there� are� �u-like�
V�PSWRPV�LQ�WKH�SDWLHQWV�EXW�ODWHU�WKH��DUH�JRQH�DV�

WKH� WUHDWPHQW�SURJUHVVHV� LQ� LWV� FRXUVH�� 2WKHU� VLGH�
HIIHFWV�RI�WKH�,)1�LQFOXGH�IHYHU��DUWKUDOJLD��P�DOJLD��
7R�GHDO�ZLWK�WKHVH�V�PSWRPV�DQWLS�UHWLFV�VXFK�DV�
SDUDFHWDPRO�DUH�JLYHQ��6LGH�HIIHFWV�DOVR�LQFOXGH�WKH�
SV�FKLDWULF�V�PSWRPV�VXFK�DV�DFXWH�GHSUHVVLRQ�DQG�
DSDWK���,Q�����RI�SDWLHQWV�DXWRLPPXQH�WK�URGLGWLV�
KDV�DOVR�EHHQ�UHSRUWHG�

��ED���������H�HIIHFWV

7KH�PRVW�IUHTXHQW�VLGH�HIIHFW�RI�ULEDYLULQ�LV�KHPRO�WLF�
DQHPLD��7KLV�RIWHQ�UHVXOWV�LQ�GLVFRQWLQXDWLRQ�RI�WKH�
GUXJ��(U�WKURSRLHWLQ�LV�XVHG�WR�HIIHFWLYHO��FRXQWHUDFW�
DQG� UHYHUVH� WKH� ULEDYLULQ� LQGXFHG� DQHPLD�� 7KLV�
DOORZV� IXOO� DGKHUHQFH� WR� WKH� ULEDYLULQ� WKHUDS���
+RZHYHU�WKLV�SUREOHP�HPSKDVL]HV�RQ�WKH�QHHG�IRU�
new�and�less�toxic�drugs�with�higher�ef�cacy.�This�
KDV�EHHQ�ODUJHO��LQWHUUXSWHG�DV�WKH�PHFKDQLVP�E��
ZKLFK� WKH� ULEDYLULQ� HQKDQFHV� WKH� ,)1� WUHDWPHQW�
ef�cacy� and� prevents� relapse� remains� unknown.�
9LUDPLGLQH� LV� DQRWKHU�GUXJ�XVHG� LQ� WKHUDS���7KLV�
LV�DQ�DPLGLQH�YHUVLRQ�RI�ULEDYLULQ�WKDW�LV�FRQYHUWHG�
LQWR�ULEDYLULQ� LQ�KHSDWRF�WHV�E�� DQ�HQ]�PH�FDOOHG�
DGHQRVLQH� GHDPLQDVH�� 'XH� WR� WKLV� EUHDNGRZQ�
KDSSHQLQJ�LQ�WKH�KHSDWRF�WHV��WKHUH�LV�FRQVLGHUDEO��
OHVV�XSWDNH� RI� ULEDYLULQ� LQWR� WKH�EORRG� DQG� KHQFH�
WKLV�UHGXFHV�WKH�FDVHV�RI�KHPRO�WLF�DQHPLD�

1H����RSRVH����HDWPH�W�IR���HSDW�W�V��

6WDQGDUG�WKHUDS��IRU�KHSDWLWLV�&�LQFOXGHV�ULEDYLULQ�
DQG� SHJ�ODWHG� LQWHUIHURQ� DOSKD�� %XW� WKLV� WKHUDS��
has� its� limitations� such� as� limited� ef�cacy� in�
SDWLHQWV� DIIHFWHG�ZLWK�+&9�JHQRW�SH� ��� 7KH� QHZ�
GUXJ� XVHG� IRU� WKH� WUHDWPHQW� RI� KHSDWLWLV� &�� LQ�
DGGLWLRQ� WR� WKH� VWDQGDUG� WKHUDS��� LV� DPDQWDGLQH��
7KLV� LV�PDLQO�� XVHG� WR� WDUJHW� WKH�+&9� JHQRW�SH�
��� $PDQWDGLQH� ZDV� UHSRUWHG� WR� LPSURYH� ERWK�
YLURORJLFDO�DQG�ELRFKHPLFDO�PDUNHUV�LQ�KHSDWLWLV�&�
SDWLHQWV��HVSHFLDOO��WKH�RQHV�WKDW�GLG�QRW�UHVSRQG�WR�
WKH�SUHYLRXVO��DGPLQLVWHUHG�,)1�WUHDWPHQW��0DQQV�
HW�DO���������

�WD��D�����HDWPH�W�IR�����

In�HCC,�the�only�known�de�nitive�treatment�is�to�
WUDQVSODQW�WKH�OLYHU��7KLV�LV��WR�WKLV�GDWH��RQO��NQRZQ�
FXUH�IRU�DJJUHVVLYH�+&&��7KLV�RIIHUV�D�VXUYLYDO�UDWH�
RI�XS�WR����HDUV�DQG�D�UHFXUUHQFH�UDWH�RI������$QRWKHU�
SURPLVLQJ�WUHDWPHQW�IRU�+&&�LV�VXUJLFDO�UHVHFWLRQ��
7KLV�LV�D�WUHDWPHQW�PHWKRG�IRU�RQO��D�VPDOO�QXPEHU�
RI� SDWLHQWV� EHFDXVH� W� WR� EH� DEOH� WR� SHUIRUP� WKLV�
WUHDWPHQW�� WKH� WXPRU� VL]H� QHHGV� WR� EH� VPDOO��$OVR�
WKLV� SURFHGXUH� FDQQRW� EH� FDUULHG� RXW� RQ� SDWLHQWV�
ZLWK� H[WHQVLYH� OLYHU� FLUUKRVLV� DV� WKH� SURFHGXUH�

0RKLW�*XUXUDQL��7HMSDO��1DURWDP�6KDUPD���+HSDWLWLV�&�9LUXV�DQG�LWV�5HODWLRQ�WR�+HSDWRFHOOXODU�&DUFLQRPD
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SRVHV� DQ� LQFUHDVHG� ULVN�RI�GHFRPSHQVDWLRQ� LQ� WKH�
SDWLHQWV�ZLWK�OLYHU�FLUUKRVLV�

,Q� WKH� ODVW� GHFDGH�� QHZ� PHWKRGV� VXFK� DV�
UDGLRIUHTXHQF�� DEODWLRQ� �5)$�� DQG� 7UDQVDUWHULDO�
FKHPRHPEROL]DWLRQ� �7$&(�� KDYH� EHHQ� DEOH� WR�
SURYLGH�UHVXOWV�DW�SDU�ZLWK�VXUJLFDO�UHVHFWLRQ��5)$�
is�considered�as�the��rst�treatment�for�small�sized�
WXPRUV�� ,W� XVHV� DQ� H[SDQGDEOH� HOHFWURGH� WLS� WKDW�
H[WHQGV�LQWR�WKH�WXPRU��$�VLQJOH�HOHFWURGH�LQVHUWLRQ�
LV�FDSDEOH�RI�SURGXFLQJ�D��FP�GLDPHWHU�QHFURWL]HG�
DUHD� DQG� WKXV� DOORZV� D� FRPSOHWH� DEODWLRQ� RI� �FP�
VHFWLRQ�OHDYLQJ�D�����FP�PDUJLQ�RQ�HDFK�VLGH��WKXV�
DFKLHYLQJ� VXUJLFDO� UHVHFWLRQ� OLNH� UHVXOWV�� 7$&(� LV�
XVHG�DV�VWDQGDUG� WUHDWPHQW� IRU�LQWHUPHGLDWH�VWDJH�
RI�+&&��5D]D���6RRG��������

�D�F��R�H��F�W��RI�����

,Q� FXUUHQW� VFHQDULR�� QR� RQH� NQRZV� IRU� VXUH� LI�
KHSDWLWLV�&�YLUXV� LV�FDUFLQRJHQLF�RU�QRW��7KHUH� DUH�
FOHDU� HYLGHQFHV� WKDW�SHRSOH�ZLWK� FKURQLF� KHSDWLWLV�
&�JR�RQ� WR�GHYHORS�KHSDWRFHOOXODU�FDUFLQRPD��%XW�
there� is� no� con�rmation� as� to� whether� the� virus�
LV� GLUHFWO�� FDUFLQRJHQLF� XSRQ� WDFWLOH� FRQWDFW� ZLWK�
WKH� FHOOV� RU� GRHV� LW� FUHDWH� DQ� HQYLURQPHQW� LQ� WKH�
FHOOV�WKDW�ODWHU�OHDGV� WR�FDQFHU��7KH� ODWWHU� VHHPV� WR�
EH�PRUH� OLNHO��WKDQ� WKH�IRUPHU��+&9�LV�NQRZQ�WR�
cause� conditions� such� as� in�ammation,� necrosis�
and� �brosis.� These� conditions� then� promote� the�
IRUPDWLRQ�RI�WXPRUV��7KRXJK�WKHUH�LV�QR�SURRI�WKDW�
+&9�LV�GLUHFWO��FDUFLQRJHQLF� XSRQ� WDFWLOH�FRQWDFW��
7KH� SUHVHQFH� RI� GLUHFW� DFWLQJ� DQWLYLUDO� GUXJV� LV�
FKDQJLQJ� WKH� SURJQRVLV� RI� +&9� SDWLHQWV� IRU� WKH�
EHWWHU� DQG�ZH� FRXOG� KRSH� IRU� UHGXFHG� LQFLGHQFHV�
RI�KHSDWLWLV�&�DVVRFLDWHG�KHSDWRFHOOXODU�FDUFLQRPD�
LQ� WKH� IXWXUH�� +RZHYHU�� PRUH� VWXGLHV� QHHG� WR�
EH� FRQGXFWHG� WR� NQRZ� WKH� GLUHFW� DVVRFLDWLRQ� RI�
KHSDWLWLV� &� YLUXV� ZLWK� KHSDWRFHOOXODU� FDUFLQRPD�
�/HPRQ���0FJLYHUQ��������

&RQFOXVLRQ

+HSDWLWLV� &� YLUXV� LQIHFWV� OLYHU� DQG� FDXVHV�
in�ammation�in�its�acute�stage�but�if�left�untreated�
LW� FDQ� WXUQ� LQWR� D� FKURQLF� GLVHDVH� WKDW� LV� DEOH� WR�
promote�liver�to��nal�stage�of�cirrhosis�and�also�to�
PXOWLSOH� LQFLGHQFHV� WR� KHSDWRFHOOXODU� FDUFLQRPD��
7KH� GHYHORSPHQW� RI� GLUHFW� DFWLQJ� DQWLYLUDO� GUXJV�
KDYH� LPSURYHG� WKH� FKDQFHV�RI� FRPSOHWH� UHFRYHU��
IURP�KHSDWLWLV�&�LQIHFWLRQ��+RZHYHU�WKH�HYLGHQFHV�
SRLQW� WR� WKH� IDFW� WKDW� SURORQJHG� +&9� LQIHFWLRQ�
OHDGV� WR� KHSDWRFHOOXODU� FDUFLQRPD� ZKLFK� LV� D�
IDVW� SURJUHVVLQJ� IRUP� RI� FDQFHU� DQG� KDV� D� SRRU�

SURJQRVLV�� 7KRXJK� WKHUH� LV� QR� FHUWDLQ� HYLGHQFH�
WKDW� KHSDWLWLV� &� YLUXV� LV� GLUHFWO�� FDUFLQRJHQLF��
6RPH� UHVHDUFKHUV� EHOLHYH� WKDW� LW� FUHDWHV� RSWLPDO�
HQYLURQPHQW� IRU�+&&� RFFXUUHQFH�ZKHUHDV� RWKHUV�
EHOLHYH� WKDW� LW� LV� GLUHFWO�� FDUFLQRJHQLF�� 7KHUH� DUH�
VWURQJ�DUJXPHQWV�RQ�ERWK�WKH�VLGH�EXW�PRUH�VWXGLHV�
DUH�QHHGHG�WR�NQRZ�IRU�FHUWDLQ�
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