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Despite� the� increasing� incidence� of� HCC� related� to� metabolism-associated� steatotic� liver� disease,�

viral�hepatitis�remains�the�major�driver�in�liver�carcinogenesis.�Both�HCV�and�HBV�viruses�have�direct�
RQFRJHQLF�SURSHUWLHV�WKDW�SURPRWH�FDUFLQRJHQHVLV��HVSHFLDOO\�LQ�DFWLYH�LQIHFWLRQV��7KH�DLP�RI�WKLV�UHYLHZ�

LV�WR�VXPPDUL]H�WKH�YLUDO�PHFKDQLVPV�LQYROYHG�LQ�OLYHU�FDQFHU�DQG�WR�HYDOXDWH�WKH�FKDQJLQJ�LQFLGHQFH�RI�

HCC�after�antiviral�treatment.

.H\ZRUGV��Hepatitis�B�virus,�hepatitis�C�virus,�main�agents,�Hepatocellular�carcinoma.
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5HFHQWO\�� PHWDEROLF� DVVRFLDWHG� VWHDWRWLF� OLYHU�

GLVHDVH�PHWDEROLVP�DVVRFLDWHG�VWHDWRWLF�OLYHU�GLVHDVH�

EHFDPH� WKH� OHDGLQJ� FDXVH� RI� FKURQLF� OLYHU� GLVHDVH�

ZRUOGZLGH� DQG� RQH� RI� WKH�PRVW� IUHTXHQW� FDXVHV� RI�

hepatocellular� carcinoma� (HCC).� Nonetheless,� in�
WKLV� HSLGHPLRORJLFDO� WUHQG�� YLUDO� KHSDWLWLV� UHPDLQV�

WKH�PDMRU�GULYHU�LQ�KHSDWLF�FDUFLQRJHQHVLV��*OREDOO\��

hepatitis� B� virus� (HBV)� is� the� leading� cause� of�
KHSDWRFHOOXODU�FDUFLQRPD��ZLWK�DQ�RYHUDOO�DWWULEXWDEOH�

risk�of�approximately�40%,�followed�by�hepatitis�C�
virus� (HCV),�which�accounts� for� 28-30%�of�cases,�
with� signi¿cant� geographic� variations� between�
the� Eastern� and� Western� world.� Considering� all�
the� etiologies,� HCC� risk� increases� proportionally�
ZLWK�WKH�SURJUHVVLRQ�RI�OLYHU�GLVHDVH��EXW�WKH�ULVN�LV�

FRQVLVWHQWO\� KLJKHU� LQ� SDWLHQWV� ZLWK� YLUDO� WULJJHUV��

This�evidence� indicates� that�both�direct� (due� to� the�
oncogenic� properties� of� the� viruses)� and� indirect�
(through� the� mechanisms� of� chronic� inÀammation�
that� lead� to� cirrhosis)� mechanisms� are� involved,�
DORQJVLGH� WKH� SUHVHQFH� RI� FR�IDFWRUV� FRQWULEXWLQJ�

to� liver� damage� (smoking,� alcohol,� and� metabolic�
factors)� that� synergistically� enhance� the� oncogenic�
SURFHVV�� 7KH� DLP� RI� WKLV� UHYLHZ� LV� WR� DQDO\]H� WKH�

RQFRJHQLF� UROH� RI� KHSDWLWLV� YLUXVHV� LQ� WKH� OLYHU��

HYDOXDWLQJ� HSLGHPLRORJLFDO� FKDQJHV� DQG� GLUHFW� DQG�

LQGLUHFW�YLUDO�PHFKDQLVPV�WKDW�OHDG�WR�OLYHU�FDQFHU�

29(59,(:
(SLGHPLRORJ\��Hepatocellular�carcinoma� (HCC)�

LV�WKH�VHYHQWK�PRVW�FRPPRQ�WXPRU�EDVHG�RQ�LQFLGHQFH�

ZRUOGZLGH��)RUWXQDWHO\��LWV�LQFLGHQFH�VHHPV�WR�KDYH�

ORZHUHG�ZLWK�DQ�RYHUDOO�DYHUDJH�SHUFHQWDJH�GHFUHDVH�

RI� �� ������ FRPSDUHG� WR� ������ 7KLV� WUHQG� LV� OLNHO\�

OLQNHG� WR� YDFFLQDWLRQ� DQG� DFWLQJ� DQWLYLUDOV�EDVHG�

WUHDWPHQW�� +RZHYHU�� LW� VWLOO� UHSUHVHQWV� WKH� WKLUG�

OHDGLQJ�FDXVH�RI�FDQFHU�UHODWHG�PRUWDOLW\�ZRUOGZLGH�

(8.3%�of�all�cases).

,W� LV� ZHOO� GRFXPHQWHG� WKDW� JOREDOO\�+%9� LV� WKH�

primary� cause� of�HCC;� it� accounts� for� the� highest�
LQFLGHQFH� RI� OLYHU� FDQFHU� FDVHV� DQG� IDWDOLWLHV�

worldwide�(33%),�followed�by�alcohol�(30%),�HCV�
(21%),� and� other� causes� (16%),� with� substantial�
JHRJUDSKLF�YDULDWLRQV��1RWDEO\�� WKH�DWWULEXWDEOH� ULVN�

IRU�+%9�LV�����LQ�$IULFD�DQG�(DVW�$VLD��ZKHUHDV�LW�

is�20%�in�the�Western�world,�where�HCV�infection�
is� identi¿ed� as� the� most� common� underlying� liver�
GLVHDVH�HWLRORJ\��ZLWK�LWV�SUHYDOHQFH�UDQJLQJ�IURP�����

to�44%.�In�Italy,�data�from�ITA.LI.CA3�study�group�
GHPRQVWUDWH�D�SURJUHVVLYH�LQFUHDVH�LQ�QRQ�YLUDO�FDVHV��

LQ�DFFRUGDQFH�ZLWK�WKH�JOREDO�HSLGHPLRORJLFDO�WUHQG��
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1HYHUWKHOHVV��YLUDO�KHSDWLWLV�UHPDLQV�UHVSRQVLEOH�IRU�

over� two-thirds� of� HCC� cases.� In� the� last� decade,�
HBV�accounted�for�only�8%�of�the�diagnosed�HCC�
cases,�while�HCV�was� implicated� in�approximately�
43%� (Figure� 1).�Although� dysmetabolism� plays� an�
LQFUHDVLQJO\� UHOHYDQW� UROH� LQ� KHSDWRFDUFLQRJHQHVLV��

KHSDWRWURSLF� YLUXVHV� UHPDLQ� WKH� PDMRU� GULYHUV� LQ�

the� epidemiological� landscape� of� HCC.� All� the�
PRVW� UHFHQW� JXLGHOLQHV� DJUHH� WKDW� FLUUKRVLV� LV� DQ�

independent�and�the�highest-risk�condition�for�HCC�
RFFXUUHQFH�� KRZHYHU�� WKH� ULVN� LV� KLJKHU� LQ� SDWLHQWV�

ZLWK�YLUXV�UHODWHG�OLYHU�GLVHDVH�

Figure�1.�Italian�temporal�trends�from�2004�to�2018�of�the�proportion�(%)�of�all�etiologies�for�HCC:�
(A)�description�of�temporal�trends�of�all�etiologies�for�HCC,�also�including�non-viral�causes�and�(B)�a�speci¿c�

focus�on�the�proportion�of�virus-related�HCC�

Viral� pathogenesis:� 7KH� PHFKDQLVPV� RI� +%9�

and�HCV�hepatocarcinogenesis�are� detailed� in� the�
IROORZLQJ� VHFWLRQV�� $Q\ZD\�� LQGHSHQGHQW� RI� WKH�

etiology� of� liver� disease,� to� appropriately� de¿ne�
the�HCC� risk,� a� liver� status� evaluation� should� be�
SHUIRUPHG�� ,QGHHG�� WKH� SUHVHQFH� RI� FRPSHQVDWHG�

FLUUKRVLV� DW�SUHVHQWDWLRQ� DQG� WKH� VXVWDLQHG�DFWLYLW\�

of� viruses� are� signi¿cant� predictors� of� HCC� in�
YLUDO�UHODWHG�FLUUKRVLV��)LEURVLV�DQG� WKH�FRQVHTXHQW�

FLUUKRVLV� DUH� ERWK� H[SUHVVLRQV� RI� WKH� YLUXV�UHODWHG�

LQGLUHFW�RQFRJHQLF�PHFKDQLVPV��+RZHYHU��WKHUH�LV�D�

QRQ�QHJOLJLEOH�SHUFHQWDJH�RI�SDWLHQWV�ZKR�GHYHORS�

HCC�without� underlying� cirrhosis:� approximately�
20%� of� HCC� occurs� in� a� non-cirrhotic� liver.� In�
virus-related�diseases,�HCC�can�develop� in�a�non-
FLUUKRWLF�OLYHU�GXH�WR�GLUHFW�RQFRJHQLF�PHFKDQLVPV��

In� fact,� the� incidence� of� HBV-related� HCC� in�
SDWLHQWV�ZLWKRXW�FLUUKRVLV�LV�RQO\�����ORZHU�WKDQ�LQ�

patients�with�cirrhosis,�while�the�incidence�of�HCC�

in�patients�without�cirrhosis�and�with�HCV�is�30%�
lower.� Furthermore,� co-infections� such� as� HBV/
HCV�and�HBV/HDV�increase�the�risk�of�HCC�(by�
two-�to�six-fold�relative�to�each�infection)������

+HSDWLWLV�&�9LUXV�

Mechanisms�of�hepatocarcinogenesis

HCV� belongs� to� the� Flaviviridae� RNA� virus�
family.�It�includes�six�major�genotypes�(1�-�6),�having�
a� genetic� diversity� from� 31� to� 35%.� HCV-related�
KHSDWRFDUFLQRJHQHVLV� LV� D� ORQJ� SURFHVV�� JHQHUDOO\�

UHVXOWLQJ�IURP�GHFDGHV�RI�FKURQLF�LQIHFWLRQ�WKURXJK�

the� subsequent� chronic� inÀammation� and� ¿brosis.�
7KH� SUHVHQFH�RI�XQGHUO\LQJ�FLUUKRVLV� LQ� DOPRVW� DOO�

cases� of� HCV-related� HCC� led� to� the� hypothesis�
that� HCV� induced� carcinogenesis� mostly� through�
indirect� mechanisms,� speci¿cally� inÀammation�
OLQNHG� WR� FLUUKRVLV�� 1RZDGD\V�� VHYHUDO� VWXGLHV�

demonstrated� HCV� as� an� independent� risk� factor�



���9,(71$0�-2851$/�2)�,1)(&7,286�',6($6(6�
�1R�����������������

6&,(17,),&�5(6($5&+

for� HCC,� even� if� the� exact� mechanisms� are� not�
\HW�FRPSOHWHO\�XQGHUVWRRG�������7KH�UROH�RI�LPPXQH�

alterations� has� been� highlighted.� Speci¿c� HCV�
SURWHLQV� FRXOG� LQGXFH� WKH� G\VUHJXODWLRQ� RI� FHOO�

VXUYHLOODQFH�� WKH� LQGXFWLRQ� RI� VWHP�OLNH� FHOOV�� DQG�

alterations�in�apoptosis�signaling�as�potential�HCC�
GULYHUV�

During� an� HCV� infection,� the� immune-
mediated� liver� injury� signi¿cantly� contributes� to�
FDUFLQRJHQHVLV�� LQGXFLQJ� WKH� VSUHDG� RI� FDQFHU�

UHODWHG� PXWDWLRQV� DQG� WKH� H[SDQVLRQ� RI� DEQRUPDO�

FHOOV��0RUHRYHU��YLUDO� SURWHLQV�VWLPXODWH� RQFRJHQH�

H[SUHVVLRQ�� FHOO� F\FOH� G\VUHJXODWLRQ�� DQG� WKH�

GHDFWLYDWLRQ� RI� WXPRU� VXSSUHVVRU� JHQHV�� DQG�

WKLV� UHVXOWV� LQ� WKH� SUROLIHUDWLRQ� RI� TXLHVFHQW�

KHSDWRF\WHV��������� )XUWKHUPRUH�� WKH� IDLOXUH� WR�

eliminate�HCV-infected�cells�leads�to�viral�variants�
WKDW� FRXOG� LQGXFH� DQ� LPPXQH� HVFDSH� PHFKDQLVP��

IDFLOLWDWLQJ�FDQFHU�GHYHORSPHQW�

Lastly,� unlike� HBV,� HCV� exerts� its� oncogenic�
DFWLYLW\� WKURXJK� LWV� VWUXFWXUDO� SURWHLQV� WKDW� KDYH�

been�implicated�in�HCC�pathogenesis.�Particularly,�
WKH� FRUH� SURWHLQ� KDV� WKH� DELOLW\� WR� PRGXODWH�

intracellular� pathways� (such� as� the� activation� of�
nuclear�factor�kappa�B�pathway)�and�to�upregulate�
several� cellular� proteins� (such� as� interleukin-IL-6,�
VLJQDO� WUDQVGXFHU� DQG� DFWLYDWRU� RI� WUDQVFULSWLRQ�

transcription� activators-3),� whose� dysregulation�
LQGXFHV� WUDQVIRUPDWLRQDO� FKDQJHV� LQ� KHSDWRF\WHV��

6RPH�VWXGLHV� DOVR� VXJJHVWHG� D�PLQRU� UROH�RI� QRQ�

structural�HCV�proteins�by�inhibiting�apoptosis�and�
LQFUHDVLQJ�KHSDWRF\WH�SUROLIHUDWLRQ�������

,QFLGHQFH�DQG� ULVN�IDFWRUV�RI�+&&� LQ�SDWLHQWV�

with�HCV

HCC�is�the�prevalent�complication�and�the�¿rst�
cause�of�death�in�patients�with�HCV-related�cirrhosis,�
while�a�chronic�HCV�infection�is�the�most�common�
underlying�liver�disease�among�patients�with�HCC�
worldwide� (mostly� in� North� America,� Europe,�
and� Japan).� In� patients�with� HCV,�HCC� develops�
DOPRVW�DOZD\V�LQ�WKH�SUHVHQFH�RI�FLUUKRVLV��-DSDQHVH�

studies�demonstrated� that� the�HCC� risk�was� four-
fold� higher� in� patients�with� cirrhosis� (7.1�per� 100�

person-years)�than�in�subjects�without�cirrhosis�(1.8�
per�100�person-years)���.�In�Europe�and�the�United�
States,� the� incidence� rate� of� HCC� is� 3.7� per� 100�
patient-years�in�patients�with�HCV-related�cirrhosis,�
EXW�LW�LV�QRW�SRVVLEOH�WR�HVWLPDWH�WKH�UDWH�LQ�SDWLHQWV�

with�chronic�hepatitis�because�of�the�lack�of�HCC�
FDVHV�LQ�WKLV�JURXS������

As�already�shown,�HCV�has�oncogenic�e򯿿ects,�
which�result�in�a�greater�HCC�risk�compared�to�other�
OLYHU�GLVHDVH�HWLRORJLHV��,Q�D�ODUJH�$PHULFDQ�FRKRUW�

of� patients� with� di򯿿erent� etiologies� of� cirrhosis,�
Ioannou�et�al.�showed�that�patients�with�HCV�had�a�
more�than�three-fold�increased�HCC�incidence�(3.3�
per�100�patient-years)� than�patients�with� alcoholic�
(0.86�per�100�patient-years)�or�metabolic�cirrhosis�
(0.90�per�100�patient-years)����

HCC�risk�in�patients�with�sustained�virological�
UHVSRQVH

7KH�DGYHQW�RI�GLUHFW�DFWLQJ�DQWLYLUDOV�GUDPDWLFDOO\�

changed� HCV� history,� with� the� achievement� of�
VXVWDLQHG� YLURORJLFDO� UHVSRQVH� LQ� WKH� PDMRULW\�

(>� 95%)� of� patients� treated� for� HCV.� Several�
studies� demonstrated� that� the� incidence� of� HCC�
was� signi¿cantly� lower� in� patients� with� sustained�
YLURORJLFDO�UHVSRQVH��3DUWLFXODUO\�� LQ�D�ODUJH�FRKRUW�

of� 2249� patients� with� HCV-related� cirrhosis� that�
were�treated�with�direct-acting�antivirals,�Calvaruso�
V.� et� al.� showed� that� the� rate� of� HCC�occurrence�
ZDV�KLJKHU�LQ�SDWLHQWV�ZLWKRXW�VXVWDLQHG�YLURORJLFDO�

UHVSRQVH� WKDQ� LQ�SDWLHQW�ZLWK�VXVWDLQHG�YLURORJLFDO�

response� (12.8%� vs.� 3%,� p� <� 0.001)��� 6LPLODU�

UHVXOWV� ZHUH� REWDLQHG� LQ� DQ�$PHULFDQ� FRKRUW�ZLWK�

HCV�treated�with�direct-acting�antivirals,�underling�
WKDW� WKH� DFFRPSOLVKPHQW� RI� VXVWDLQHG� YLURORJLFDO�

response� signi¿cantly� reduced� the�HCC� risk� (0.90�
vs.�3.45�HCC/100�person-years;�adjusted�to�relative�
risk:� 0.28,� 95%� CI:� 0.22� -� 0.36)��� +RZHYHU�� WKH�
QHZHVW� GLUHFW�DFWLQJ� DQWLYLUDOV�EDVHG� DQWLYLUDO�

treatments,�aimed�to�eradicate�HCV,�reduce�but�do�
not� eliminate� the�HCC� risk,� especially� in� patients�
with� cirrhosis� or� advanced� ¿brosis.� Long-term�
IROORZ�XS�LQ�SDWLHQWV�ZLWK�FLUUKRVLV�DQG�DQ�VXVWDLQHG�

YLURORJLFDO�UHVSRQVH�VKRZHG�D�������WLPHV�ORZHU�ULVN�



9,(71$0�-2851$/�2)�,1)(&7,286�',6($6(6�
�1R��������������������

6&,(17,),&�5(6($5&+

Table�1.�6WXGLHV�HYDOXDWLQJ�+&&�LQFLGHQFH�LQ�SDWLHQWV�ZLWK�+&9�

author Country Research�
methods

Patients�with�
cirrhosis �Ratio�(%)

&DOYDUXVR�9�

JDVWURHQWHURORJ\�
2018�

,WDO\ 5HVHDUFK
2249�patients�

(100%)

+&&�RFFXUUHQFH�����LQ�VXVWDLQHG�
virological�response�vs.�12.8%�in�
non-sustained�virological�response�
(p�<�0.001)�HCC�overall�cumulative�
rate�at�1�year:�2.9%�in�sustained�
virological�response�vs.�8%�in�non-�
VXVWDLQHG�YLURORJLFDO�UHVSRQVH

.DQZDO�)��
JDVWURHQWHURORJ\�
2017�

86$ 5HWURVSHFWLYH
8766�patients�

(39%)

HCC�incidence:�0.9�per�100�people�
RYHU�D�\HDU�LQ�VXVWDLQHG�YLURORJLFDO�
response�vs.�3.45�per�100�people�
over�a�year�in�non-�sustained�
YLURORJLFDO�UHVSRQVH

El-Serag�HB,�
KHSDWRORJ\�
20167

86$ 5HWURVSHFWLYH
1548�patients�

(14.4%)

HCC�incidence:�0.93�per�100�people�
RYHU�D�\HDU�LQ�VXVWDLQHG�YLURORJLFDO�
response�vs.�3.27�per�100�people�
over�a�year�in�non-�sustained�
YLURORJLFDO�UHVSRQVH

of�HCC.�In�a�study�by�El�Serag�et�al.�involving�over�
�������$PHULFDQ�9HWHUDQV�ZLWK�VXVWDLQHG�YLURORJLFDO�

response,� the�annual� risk�of�HCC�in�patients�with�
FLUUKRVLV� ZDV� ������ DQG� UHPDLQHG� FRQVWDQW� RYHU�

time4,8.�In�European�cohorts�of�patients�with�HCV-
related� cirrhosis,� the� incidence� rate� of� HCC� after�
VXVWDLQHG� YLURORJLFDO� UHVSRQVH� ZDV� EHWZHHQ� ����

and�2.3�person-years,�con¿rming�a�residual�and�not�
negligible�HCC�risk�không�����

6HYHUDO� VWXGLHV� WULHG� WR� LQGLYLGXDOL]H� IDFWRUV�

associated� with� a� higher� risk� of� developing�HCC�
DIWHU� VXVWDLQHG� YLURORJLFDO� UHVSRQVH� EHFDXVH� QRW�

DOO�SDWLHQWV�ZLWK� FLUUKRVLV�H[KLELWHG� WKH� VDPH� ULVN��

,Q� D� SURVSHFWLYH� VWXG\� RQ� ���� FLUUKRWLF� SDWLHQWV�

DFKLHYLQJ� VXVWDLQHG� YLURORJLFDO� UHVSRQVH�� WKH� VROH�

independent�predictor�of�HCC�was�a�baseline�liver�
sti򯿿ness�measurement�of�>�20�kPa���0DQ\�VWXGLHV�

also� demonstrated� that� albumin� levels� of� <� 3.5� g/

dL�and�a�platelet�count�of�<�120.000�are�associated�
with�an�increased�HCC�risk,�both�as�pre-treatment�
DQG� SRVW�WUHDWPHQW� YDULDEOHV����� 0RUHRYHU�� WKH�

SUHVHQFH�RI�DGGLWLRQDO�FRPRUELGLWLHV�WKDW�LPSDFW�WKH�

HCC�risk� (e.g.,�diabetes,�obesity,�and�alcohol�use)�
PDLQWDLQV� WKH� ULVN� DW� D� KLJKHU� OHYHO� FRPSDUHG� WR�

SDWLHQWV�ZLWKRXW�FRPRUELGLWLHV�

)LQDOO\�� D� YHU\� UHFHQW� VWXG\� VKRZHG� WKDW� WKH�

HCC�risk�declined�progressively�up�to�6-years�after�
VXVWDLQHG� YLURORJLFDO� UHVSRQVH�� ,QGHHG�� LQ� SDWLHQWV�

with�cirrhosis,�the�HCC�incidence�was�2.71�per�100�
SHUVRQ�\HDUV� LQ�VXEMHFWV� DFFUXLQJ��� ����\HDUV�DIWHU�

VXVWDLQHG� YLURORJLFDO� UHVSRQVH�� ZKLOH� LW� ZDV� �����

SHU� ���� SHUVRQ�\HDU� LQ� SDWLHQWV� DFFUXLQJ� !� �� WR� ��

\HDUV� DIWHU� VXVWDLQHG� YLURORJLFDO� UHVSRQVH��$PRQJ�

subjects�without� cirrhosis,�HCC� risk� did� not� have�
a� signi¿cant� association�with� time� since� sustained�
YLURORJLFDO�UHVSRQVH����
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,Q� FRQFOXVLRQ�� DFKLHYLQJ� VXVWDLQHG� YLURORJLFDO�

response� in� patients� with� HCV-related� cirrhosis�
is� associated� with� a� decreased� HCC� risk� over�
time.� Despite� this� reduction,� the� residual� HCC�
ULVN�UHPDLQV� HOHYDWHG�DQG�VXUSDVVHV� WKH� WKUHVKROGV�

GHHPHG� QHFHVVDU\� IRU� FRQWLQXHG� VXUYHLOODQFH� DQG�

VFUHHQLQJ�� 7KHVH� UHVXOWV� XQGHUVFRUH� WKH� RQJRLQJ�

LPSRUWDQFH� RI� PRQLWRULQJ� SDWLHQWV� ZLWK� VXVWDLQHG�

virological� response� and� HCV� in� order� to� detect�
and�manage�any�potential�development�of�HCC�in�
D� WLPHO\� PDQQHU�� 7KHUHIRUH�� FRQWLQXLQJ� YLJLODQFH�

DQG� DGKHUHQFH� WR� VFUHHQLQJ� SURWRFROV� HYHQ� DIWHU�

VXVWDLQHG� YLURORJLFDO� UHVSRQVH�DFKLHYHPHQW� LQ� WKLV�

SDWLHQW� SRSXODWLRQ� LV� PDQGDWRU\�� SDUWLFXODUO\� LQ�

SDWLHQWV�ZLWK�FR�IDFWRUV�RU�ZLWK�KLJK�SUH�WUHDWPHQW�

VWLJPDWD�

+HSDWLWLV�%�YLUXV

Mechanisms�of�hepatocarcinogenesis

+HSDWLWLV� %� YLUXV� EHORQJV� WR� KHSDGQDYLULGDH�

IDPLO\�� DQG� LWV� VWUXFWXUH� LV� OLNH� D� GRXEOH�VWUDLQHG�

'1$�YLUXV��7KH�PROHFXODU�PHFKDQLVP� XQGHUO\LQJ�

+%9�UHODWHG� KHSDWRFDUFLQRJHQHVLV� LV� VWLOO� LQWULFDWH�

DQG�LQYROYHV�JHQHWLF�DQG�HSLJHQHWLF�FKDQJHV�LQ�WKH�

KRVW�'1$��WKH�LQKLELWLRQ�RI�UHSDLU�PHFKDQLVPV��DQG�

WKH�SURPRWLRQ�RI�FHOO�SUROLIHUDWLRQ�E\�DOWHULQJ�FHOOXODU�

VLJQDOLQJ�SDWKZD\V��$IWHU�LQIHFWLRQ��+%9�FRQYHUWV�

LWV� '1$� LQWR� D� FRYDOHQWO\� FORVHG� FLUFXODU� '1$��

ZKLFK�DFFXPXODWHV�LQ�WKH�QXFOHXV�RI�KHSDWRF\WHV�DV�

D� VWDEOH� HSLVRPH�� ,QWR� D� FRYDOHQWO\� FORVHG�FLUFXODU�

'1$�LV�UHVSRQVLEOH�IRU�WKH�SHUVLVWHQFH�RI�WKH�YLUXV�

LQ�WKH�KRVW�FHOOV�DQG� VHUYHV� DV�WKH� WHPSODWH� IRU�DOO�

YLUDO� 51$������� 7KH� PDLQ� WUDQVFULSWLRQ� SURGXFW��

+%9�FRUH�SURWHLQ�� DFWV�DV�DQ�DFWLYDWRU� IRU�YDULRXV�

KRVW�FHOOXODU�JHQHV�FUXFLDO�IRU�ERWK�+%9�UHSOLFDWLRQ�

DQG� KHSDWRFDUFLQRJHQHVLV� E\� UHJXODWLQJ� '1$�

UHSDLU�PHFKDQLVPV�DQG�FHOO�JURZWK��,Q�IDFW��VWXGLHV�

DQDO\]LQJ� ZKROH�JHQRPH� VHTXHQFLQJ� LQ� +%9�

related� liver� cancer� have� identi¿ed� heightened�
levels� of� copy� number� variations� at� speci¿c� gene�
locations� (breakpoint)� where� HBV� integrates�
into� the� genome.� This� ¿nding� suggests� that� HBV�
LQWHJUDWLRQ� OLNHO\�WULJJHUV�FKURPRVRPDO�LQVWDELOLW\��

IXUWKHU�LPSOLFDWLQJ�LWV�UROH�LQ�FDUFLQRJHQHVLV��+%9�

FRUH�SURWHLQ�SURWHLQ�FRQWULEXWHV�WR�WKH�KHSDWRFHOOXODU�

F\FOH� G\VUHJXODWLRQ� WKURXJK� VHYHUDO� PHFKDQLVPV��

IDFLOLWDWHG�E\�LWV�LQWHUDFWLRQ�ZLWK�PDQ\�LQWUDFHOOXODU�

SDWKZD\V� WKDW� PRGXODWH� FHOO� SUROLIHUDWLRQ�� FHOO�

death,� transcription,� and�DNA� repair.� Speci¿cally,�
it� interacts�with� response�element-binding�protein/
P300,�directly�inÀuencing�response�element-binding�
�� GHSHQGHQW� WUDQVFULSWLRQ�� ,W� LPSDFWV� WUDQVFULSWLRQ�

E\� LQYROYLQJ� FHOOXODU� VLJQDOLQJ� SDWKZD\V� VXFK�

as� Ras/Raf,� mitogen-activated� protein� kinase,�
DQG� -DQXV� NLQDVH�VLJQDO� WUDQVGXFHU� RI� DFWLYDWRUV�

RI� WUDQVFULSWLRQ�� )LQDOO\�� +%9� FRUH� SURWHLQ� DOVR�

inÀuences�proteasomes,�mitochondrial�proteins,�p53�
and�leading�to�its�apoptotic�e򯿿ects�������7KH�UHVXOWLQJ�
JHQHWLF�LQVWDELOLW\�IRUPV�WKH�EDVLV�IRU�WKH�QHRSODVWLF�

WUDQVIRUPDWLRQ�RI�WKH�KRVW�FHOO��7KH�PXOWLIXQFWLRQDO�

QDWXUH� RI� +%9� FRUH� SURWHLQ� FDXVHV� WKH� DOWHUDWLRQ�

LQ� VHYHUDO� IXQGDPHQWDO� FHOOXODU� PHFKDQLVPV� DQG�

LQGXFHV� WKH� SUROLIHUDWLRQ� RI� WXPRULJHQLF� WUDLWV�

capable�of�inducing�HCC�������0RUHRYHU��+%9�FRUH�

author Country Research�
methods

Patients�with�
cirrhosis �Ratio�(%)

0RULVFR�)��
cancers�2021�

,WDO\ 5HVHDUFK�
706�patients�

(100%)

Liver-related�events:�8.9%�in�
VXVWDLQHG�YLURORJLFDO�UHVSRQVH�YV��
26.3%�in�non-sustained�virological�
UHVSRQVH�+&&�LQFLGHQFH�LQ�VXVWDLQHG�
virological�response:�1.6�per�100�
SHRSOH�RYHU�D�\HDU

.RQGLOL�/��'/'�
����9 ,WDO\ 5HWURVSHFWLYH

�����SDWLHQWV�
(100%)

+&&�LQFLGHQFH�LQ�VXVWDLQHG�YLURORJLFDO�
response:�2.45�per�100�people�over�a�
\HDU
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protein� promotes� HCC� invasion� and� metastasis�
ERWK�LQ�YLWUR�DQG�LQ�YLYR�ZLWK�LWV�RQFRJHQLF�DFWLYLW\��

WKHUHE\�VXJJHVWLQJ�WKDW�+%9�FRUH�SURWHLQ�FRXOG�EH�

used�as�a�novel�target�for�HCC�therapy.�

$QRWKHU� YLUDO� SURWHLQ� LQYROYHG� LQ� WKH�

FDUFLQRJHQHWLF�SURFHVV�LV�+%9�FRUH�SURWHLQ��ZKLFK�LV�

WKH�PDMRU�FDSVLG�SURWHLQ�RI�WKH�YLUXV��6HYHUDO�VWXGLHV�

VKRZHG�WKDW�+%9�FRUH�SURWHLQ�DFWV�DV�DQ�LPSRUWDQW�

PHGLDWRU� RI� KHSDWRFDUFLQRJHQHVLV� WKURXJK� VHYHUDO�

PHFKDQLVPV� LQFOXGLQJ� WKH� SURPRWLRQ� RI� DSRSWRVLV�

UHVLVWDQFH� DQG� WKH� UHSUHVVLRQ� RI� SURDSRSWRWLF�

IDFWRUV�������0RUHRYHU�� WKH� H[SUHVVLRQ� RI�+%9�FRUH�

SURWHLQ�SURPRWHV�WKH�SUROLIHUDWLRQ�RI�KHSDWRPD�FHOOV�

in�vitro�through�the�activation�of�the�Src/PI3K/Akt�
SDWKZD\����� )LQDOO\�� DQRWKHU� YLUDO� SURWHLQ� LQYROYHG�

LQ� WKH�FDUFLQRJHQHWLF�SURFHVV� LV�+%9�FRUH�SURWHLQ�

+%9�FRUH�SURWHLQ�VHHPV�WR�DFW�V\QHUJLVWLFDOO\�ZLWK�

+%9�FRUH�SURWHLQ��UHSUHVVLQJ�WKH�SURPRWHU�DFWLYLW\�

RI�WKH�S���JHQH�DQG�LQGXFLQJ�OLYHU�FDQFHU�

,Q�FRQFOXVLRQ��WKH�RQFRJHQLF�UROH�RI�+%9�LV�GXH�

WR�WKH�FRH[LVWHQFH�RI�GLUHFW�DQG�LQGLUHFW�PHFKDQLVPV��

The� incidence� of� HBV-related� HCC� signi¿cantly�
YDULHV� GHSHQGLQJ� RQ� WKH� LQIHFWLRQ� VWDWXV� DQG� WKH�

VWDJH� RI� OLYHU�GLVHDVH��'1$� LQWHJUDWLRQ�SURPRWLQJ�

JHQRPH�LQVWDELOLW\�LV�WKH�PDLQVWD\�IDFWRU�LQ�SDWLHQWV�

ZLWKRXW�FLUUKRVLV� WKDW�FRXOG� OHDG�WR� FDUFLQRJHQHVLV�

SURFHVV��7KLV�XQGHUVFRUHV�WKH�PXOWLIDFWRULDO�QDWXUH�

RI� +%9�DVVRFLDWHG� FDUFLQRJHQHVLV� DQG� KLJKOLJKWV�

WKH�LPSRUWDQFH�RI�LPSURYLQJ�IXWXUH�UHVHDUFK�LQ�WKLV�

FRQWH[W��7KHUHIRUH��D�FRPSUHKHQVLYH�XQGHUVWDQGLQJ�

RI� WKHVH� GLYHUVH� PHFKDQLVPV� DQG� KRVW�UHODWHG�

variables�is�essential�for�e򯿿ective�management�and�
prevention�strategies�targeting�HBV�-�related�HCC.

,QFLGHQFH�DQG� ULVN�IDFWRUV�RI�+&&� LQ�SDWLHQWV�

with�HBV

7KH�YLUXV�GHSHQGHQW�ELRORJLFDO�IDFWRUV�DVVRFLDWHG�

ZLWK�D�PRUH�DJJUHVVLYH�RQFRJHQHVLV�DUH�+%9�FRUH�

SURWHLQ� DQWLJHQ� VHURSRVLWLYLW\�� KLJK�YLUDO� ORDG�� DQG�

genotype�C�����������7KH�FDUFLQRJHQLF�SURFHVV� OLQNHG�

to�genotype�C�could�be�associated�with�basal�core�
SURPRWHU� PXWDWLRQV�� $GGLWLRQDOO\�� SDWLHQWV� ZLWK�

genotype� C� frequently� show� higher� HBV� core�
SURWHLQ� DQWLJHQ� OHYHOV�� SRWHQWLDOO\� H[SODLQLQJ� WKH�

more� aggressive� disease� course.� In� 2006,�Chen� at�
DO��GHPRQVWUDWHG�WKH�FUXFLDO�DVVRFLDWLRQ�EHWZHHQ�WKH�

YLUDO�ORDG�DQG�WKH�+%9�OLQNHG�KHSDWRFDUFLQRJHQHVLV��

The�HCC�risk�was�associated�with�high�HBV�DNA�
OHYHOV� LQ� VHUXP��DQG� KLJKHU� WKH� OHYHO�� WKH� VWURQJHU�

the�association�with�HCC,�even�in�patients�negative�
IRU�WKH�+%9�FRUH�SURWHLQ�DQWLJHQ���

5HJDUGLQJ� FOLQLFDO� DQG� HSLGHPLRORJLFDO� GDWD��

FKURQLF� +%9� LQIHFWLRQ� UHSUHVHQWV� WKH� PDMRU�

etiological� risk� factor� for� HCC� development�
ZRUOGZLGH��ZLWK�DSSUR[LPDWHO\�KDOI�RI�WKH�SDWLHQWV�

with� HBV-related� HCC.� The� 5-year� expected�
FXPXODWLYH� LQFLGHQFH� RI� FLUUKRVLV� LQ� SDWLHQWV� ZLWK�

XQWUHDWHG� FKURQLF� KHSDWLWLV� %� LV� �� �� ����� ZKLOH�

the� annual�HCC� risk� in�patients�with�HBV-related�
FLUUKRVLV�LV�HVWLPDWHG�WR�EH����������

Although� antiviral� therapies,� mostly� nucleos(t)
LGH� DQDORJXHV� �� EDVHG� WKHUDSLHV�� KDYH� SURIRXQGO\�

FKDQJHG� WKH� QDWXUDO� KLVWRU\� RI� +%9� LQIHFWLRQ��

YLUXV�HOLPLQDWLRQ�UHPDLQV�FKDOOHQJLQJ��7R�GDWH��WKH�

most�e򯿿ective� public�health�measure�has� been� the�
LPSOHPHQWDWLRQ�RI�YDFFLQDWLRQ��,QGHHG��YDFFLQDWLRQ�

SUHYHQWV� YLUXV� LQIHFWLRQ� DQG�� DV� FRQVHTXHQFH��

JHQRPH� LQWHJUDWLRQ�� ZKLFK� LV� WKH� NH\� DVSHFW� RI�

RQFRJHQLF�SURPRWLRQ�����

+&&�ULVN�LQ�XQWUHDWHG�DQG�WUHDWHG�SDWLHQWV

The� HCC� risk� in� untreated� patients� with�HBV�
GHSHQGV� RQ� WKH� +%9� VWDWXV�� LQDFWLYH� FDUULHU�

(comparable�to�chronic�HBV�core�protein�antigen-
QHJDWLYH� LQIHFWLRQ�� DFFRUGLQJ� WR� WKH� PRVW� UHFHQW�

classi¿cation)� has� an� incidence� rate� of� 0.05� (95%�
CI:� 0.03� -� 0.08)� per� 100� person-years,� patients�
ZLWK�FKURQLF�KHSDWLWLV�%�KDYH�DQ�LQFLGHQFH� UDWH�RI�

0.42� (95%�CI:� 0.27� -� 0.56)� per� 100� person-years,�
DQG�SDWLHQWV�ZLWK�FRPSHQVDWHG�FLUUKRVLV�H[KLELW�DQ�

incidence�rate�of�2.97�(95%�CI:�2.35�-�3.59)�per�100�
SHUVRQV�\HDUV�� QHDUO\� ���IROG� KLJKHU� WKDQ� SDWLHQWV�

with� a� chronic� infection� (in� Europe,� the� subtotal�
incidence� rates� were� signi¿cantly� lower:� 0.03,�
0.12,�and�2.03,�respectively)�0,12��.�These�¿ndings�
underscore� that� the� HCC� risk� is� strictly� linked� to�
liver�status�and�to�advanced�¿brosis�or�cirrhosis.�In�a�
SURVSHFWLYH�FRKRUW�RI�QHDUO\������RQ�WKHUDS\�SDWLHQWV�
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with� untreated� chronic� hepatitis� B� (with� mostly�
nucleos(t)ide� analogues:� entecavir,� entecavir,� and�
WHQRIRYLU�GLVRSUR[LO� IXPDUDWH�� WHQRIRYLU�GLVRSUR[LO�

fumarate),�for�5�to�12�years�after�mostly�nucleos(t)
ide� analogues� were� started,� HCC� developed� in�
�����RI� SDWLHQWV�ZLWKRXW� FLUUKRVLV� DW� EDVHOLQH� DQG�

LQ�������RI�SDWLHQWV�ZLWK�FLUUKRVLV�DW�EDVHOLQH��7KH�

HCC�risk�after�the�¿rst�5�years�of�antiviral�therapy�
GHSHQGV�RQ�DJH��EDVHOLQH�FLUUKRVLV�VWDWXV��DQG�OLYHU�

sti򯿿ness� measurement� at� 5� years������ 1$�EDVHG�
WKHUDSLHV� DLP� WR� DFKLHYH� ORQJ�WHUP� VXSSUHVVLRQ�

RI� YLUDO� ORDG�� +%H$J� ORVV�� DQG� D� VHURFRQYHUVLRQ�

IURP�+%� DQWLJHQV� WR� DQWL�+%�DQWLJHQV� LQ�RUGHU� WR�

PLQLPL]H� OLYHU� GLVHDVH� SURJUHVVLRQ�� OLYHU�UHODWHG�

events,� and� the� risk� of�HCC� incidence.�NA-based�
WKHUDS\� KDV� VKRZQ� VXSHULRULW\� RYHU� LQWHUIHURQ� ��

based� therapy� in� reducing� the� incidence� of� HCC�
FRPSDUHG� WR� FRQWUROV�� ,Q� IDFW�� WKH� WR� UHODWLYH� ULVN�

REWDLQHG� IURP� LQWHUIHURQ�EDVHG� WKHUDSLHV� UDQJHG�

from� 0.50� (95%� CI:� 0.05� -� 0.94)� to� 0.66� (95%�
CI:� 0.48� -� 0.89),�while� that� obtained� from�mostly�
nucleos(t)ide� analogues� ranged� from� 0.22� (95%�
CI:� 0.10� -� 0.50)� to� 0.55� (95%�CI:� 0.31� -� 0.99),� p�
<� 0.001.� Tenofovir� disoproxil� fumarate� treatment�
LQ�D�UHWURVSHFWLYH�+%9�UHODWHG�FLUUKRVLV�FRKRUW�ZDV�

independently� associated� with� a� lower� HCC� risk�
(identi¿ed�a�pooled�hazard�ratio:�0.46)�0,46)����/LYHU�
status�also�inÀuences�the�HCC�risk�due�to�antiviral�
therapy:�The�5-year�HCC�cumulative�incidence�was�
�����������LQ�RQ�WKHUDS\�SDWLHQWV�ZLWKRXW�FLUUKRVLV��

���� �� ������ZLWK�FRPSHQVDWHG� FLUUKRVLV��DQG� �����

��������ZLWK�GHFRPSHQVDWHG�FLUUKRVLV��FRQVLGHULQJ�

the� signi¿cantly� decreased� annual� incidence� rate�
within�4�versus�4�-�8�years�(0.2%�versus�0%�in�the�
ORZ�ULVN�� ����� YHUVXV� ����� LQ� WKH� LQWHUPHGLDWH�

ULVN��DQG������YHUVXV����LQ�WKH�KLJK���ULVN�JURXSV��

respectively)������

,Q� WKH� OLWHUDWXUH�� WKH� IDFW� WKDW� DQ� DQWLYLUDO� GUXJ�

is�most� e򯿿ective� in� reducing� the�HCC� risk� is� still�
debated.�Firstly,�Choi�et�al���showed�a�lower�HCC�
ULVN� LQ� WKRVH� ZKR� UHFHLYHG� WHQRIRYLU� GLVRSUR[LO�

IXPDUDWH� FRPSDUHG� WR� HQWHFDYLU�WUHDWHG� FDVHV��

6HYHUDO�VWXGLHV�DQG�PHWD�DQDO\VHV��PRVWO\�FRQGXFWHG�

LQ�(DVWHUQ�FRXQWULHV��VHHP�WR�VXSSRUW�WKH�VXSHULRULW\�

RI� WHQRIRYLU� GLVRSUR[LO� IXPDUDWH� RYHU� HQWHFDYLU��

$PRQJ� WKH� PRVW� UHFHQW� DQG� GHWDLOHG� VWXGLHV��

XQWUHDWHG� FKURQLF� KHSDWLWLV� %� SDWLHQWV� UHFHLYLQJ�

tenofovir� disoproxil� fumarate� had� a� signi¿cantly�
lower�HCC�risk�(adjusted�identi¿ed�a�pooled�hazard�
ratio:�0.77;�95%�CI:�0.61�-�0.98)�than�those�receiving�
HQWHFDYLU�� SDUWLFXODUO\� LQ� SDWLHQWV� ROGHU� WKDQ� ���

years� (identi¿ed� a� pooled� hazard� ratio� 0.76,� 95%�
CI�0.58� -�1.00),�males� (Identi¿ed� a�pooled�hazard�
ratio�0.74,�95%�CI:�0.58�-�0.96),�and�individual�who�
were� HBeAg� positive� (Identi¿ed� a� pooled� hazard�
ratio�0.69,�95%�CI:�0.49�-�0.97)�������+RZHYHU��WKHVH�
data�were�not�con¿rmed�by�the�largest�prospective�
VWXG\�FRQGXFWHG�LQ�)UDQFH���RQ������SDWLHQWV�ZLWK�

untreated� chronic� hepatitis� (986� patients� treated�
ZLWK�WHQRIRYLU�GLVRSUR[LO�IXPDUDWH�DQG�����SDWLHQWV�

treated� with� entecavir).� They� concluded� that� the�
risk� of� liver-related� events� or� death� did� not� di򯿿er�
EHWZHHQ� SDWLHQWV� WUHDWHG�ZLWK� WHQRIRYLU� GLVRSUR[LO�

IXPDUDWH�DQG�HQWHFDYLU��EDVHG�RQ�D�����\HDU�PHGLDQ�

IROORZ�XS��7KHUHIRUH�� LW�LV�QRW�SRVVLEOH�WR�LQIHU�WKH�

VXSHULRULW\� RI� WHQRIRYLU� GLVRSUR[LO� IXPDUDWH� RYHU�

HQWHFDYLU� ZLWK� DEVROXWH� FHUWDLQW\�� DQG� SURVSHFWLYH�

VWXGLHV�RQ�KRPRJHQHRXV�SRSXODWLRQV�ZLWK�XQWUHDWHG�

FKURQLF�KHSDWLWLV�DUH�QHHGHG��DOVR�FRQVLGHULQJ�ORQJHU�

IROORZ�XS�SHULRGV�

Table�2.�Studies�evaluating�HCC�incidence�in�patients�with�HBV

Author Country Research�
methods Patients�with�cirrhosis �Ratio�(%)

3DSDWKHRGRULGLV�
*9��-�+HSDWRO�
����12

(XURSH 5HWURVSHFWLYH
370�(26.9%)�patients�with�
FLUUKRVLV�$OO�WUHDWHG�SDWLHQWV

HCC�occurrence:�1.2%�of�
SDWLHQWV�ZLWK�FKURQLF�KHSDWLWLV�YV��
5.75%�of�patients�with�cirrhosis
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Occult�hepatitis�B�virus�infection�and�HCC�risk
$� QRW� IXOO\� H[SORUHG� DQG� XQGHUVWRRG� HQWLW\�

LV� RFFXOW� +HSDWLWLV� %� 9LUXV� ,QIHFWLRQ�� LQ� ZKLFK�

UHSOLFDWLRQ�FRPSHWHQW� +%9� '1$� VKRXOG� EH�

SUHVHQW� LQ� WKH� OLYHU�� DQG� SDWLHQWV� XVXDOO\� H[KLELW�

+%V$J�QHJDWLYLW\��ZLWK�RU�ZLWKRXW�VHUXP�YLUDO�ORDG�

GHWHFWLRQ�� ,WV�FOLQLFDO� UHOHYDQFH� LV�DWWULEXWHG� WR� WKH�

LQWHJUDWLRQ� RI� OLIH� �� ORQJ�'1$� LQWR� WKH� KRVW� FHOOV��

$Q�H[DPLQDWLRQ�RI�OLYHU�WLVVXHV�IURP�SDWLHQWV�ZLWK�

HCC� without� HBsAgs� and� with� anti-HBV� core�
SURWHLQ�DQWLJHQV�VKRZHG�WKDW�PRVW�RI�WKHVH�SDWLHQWV�

had�a�signi¿cantly�higher�prevalence�of�HBV�DNA�
compared�to�tissue�from�patients�without�HCC�������

0RUHRYHU�� LQ� D� UHWURVSHFWLYH� +%V$J�QHJDWLYH�

FRKRUW��DIWHU�PDOH�VH[��WKH�+%9���'1$�SRVLWLYLW\�ZDV�

WKH� VHFRQG� VWURQJHVW� SUHGLFWRUV� IRU� FDUFLQRJHQHVLV�

(Identi¿ed�a�pooled�hazard�ratio:�8.25,�95%�CI:�2.01�
-�33.93).�One�of�the�largest�studies�in�this�¿eld�was�
FRQGXFWHG�RQ���������SDWLHQWV�XQGHUJRLQJ�KHSDWLWLV�

%� VHURORJ\� H[DPLQDWLRQ�� ZLWK� D� �� �� \HDU� PHGLDQ�

IROORZ� ��XS�� DLPHG� WR� LQYHVWLJDWH� OLYHU�UHODWHG� DQG�

OLYHU�FDQFHU�PRUWDOLW\����$V�H[SHFWHG��SDWLHQWV�ZLWK�

D� FXUUHQW� +%9� LQIHFWLRQ� KDG� WKH� ZRUVW� SURJQRVLV�

(a�liver�-�related�mortality�rate�of�129.6/105�person�
years).�However,�patients�with�isolated�anti�-�HBV�
FRUH� SURWHLQ� SRVLWLYLW\� H[KLELWHG� KLJKHU� PRUWDOLW\�

FRPSDUHG� WR� SDWLHQWV� ZLWK� DQWL�+%9� FRUH� SURWHLQ�

SRVLWLYLW\� DVVRFLDWHG�ZLWK�DQWL� ��+%9�FRUH�SURWHLQ�

SRVLWLYLW\��WKH�OLYHU�UHODWHG�PRUWDOLW\�UDWH�ZDV������

YV���� SHU����� SHUVRQ� �� \HDUV�� DQG� WKH� OLYHU� FDQFHU�

PRUWDOLW\� UDWH� ZDV� ����� YV�� ���� SHU� ���� SHUVRQ� ��

years.�A�de¿nitive�direct�association�between�occult�
hepatitis�B� Virus� Infection� and� the�HCC� risk� has�
not�been�established,�and�it�could�be�inÀuenced�by�
virus�replication.�De¿ning�the�clinical�signi¿cance�
RI� RFFXOW� +HSDWLWLV� %�9LUXV� ,QIHFWLRQ�� SDUWLFXODUO\�

LWV�UROH�LQ�KHSDWRFDUFLQRJHQHVLV�DQG�LQ�DFFHOHUDWLQJ�

SURJUHVVLRQ� WR� FLUUKRVLV� LQ� SDWLHQWV� ZLWK� RWKHU�

identi¿able�causes�of�liver�disease,�as�well�as�those�
without� identi¿able� causes,� will� be� listed� in� our�
IXWXUH�UHVHDUFK�

&21&/86,216
-� HCC� occurrence� is� a� complicated� process�

a򯿿ected� by� various� factors.� Viral� hepatitis�
UHSUHVHQWV� DQ� LPSRUWDQW� SUHGLVSRVLQJ� IDFWRU� IRU�

liver� carcinogenesis� towards� chronic� inÀammation,�
HSLWKHOLDO�WR�PHVHQFK\PDO� WUDQVLWLRQ�� DQG� RYHUW�

¿brosis�and�cirrhosis.

-� Chronic� viral� infection� and� immune-mediated�
GDPDJH� FKDQJHV� WKH� OLYHU� PLFURHQYLURQPHQW��

contributing� to� the� strongest� risk� factors� for� HCC�
GHYHORSPHQW�� ,W� LV� DOVR� PDQGDWRU\� WR� FRQVLGHU� DOO�

Author Country Research�
methods Patients�with�cirrhosis �Ratio�(%)

/LX�.��$37�
201913 &KLQD 5HWURVSHFWLYH

797�patients�treated�
ZLWK�WHQRIRYLU�GLVRSUR[LO�
fumarate�vs.�291�untreated�
patients�53.7%�patients�with�
FLUUKRVLV

5-year�cumulative�probability�of�
HCC:�14.9%�in�untreated�patients�
vs.�9.8%�in�patients�treated�with�
WHQRIRYLU�GLVRSUR[LO�IXPDUDWH

&KRL�-��-DPD�
Oncol�201914 .RUHD 5HWURVSHFWLYH

11,464�patients�treated�
with�entecavir�and�12,692�
SDWLHQWV�WUHDWHG�ZLWK�
WHQRIRYLU�GLVRSUR[LO�IXPDUDWH�
cirrhosis:�26.1%�in�entecavir�
vs.�27.5%�in�tenofovir�
GLVRSUR[LO�IXPDUDWH

$QQXDO�LQFLGHQFH�UDWH�RI�+&&��
1.06�per�100�people�over�a�year�
LQ�HQWHFDYLU�YV�������LQ�WHQRIRYLU�
GLVRSUR[LO�IXPDUDWH�JURXSV

3RO�6��$37�
202115 )UDQFH 5HWURVSHFWLYH

814�patients�treated�with�
entecavir�and�986�patients�
WUHDWHG�ZLWK�WHQRIRYLU�
GLVRSUR[LO�IXPDUDWH�
cirrhosis:�9%�in�both�groups

HCC�incidence�rate:�1.6�per�100�
SHRSOH�RYHU�D�\HDU�LQ�HQWHFDYLU�
vs.�1.8�per�100�people�over�
D�\HDU�LQ�WHQRIRYLU�GLVRSUR[LO�
IXPDUDWH�JURXSV��QRW�D�VWDWLVWLFDOO\�
signi¿cant�di򯿿erence)
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WKH� SRWHQWLDO� KHSDWRFDUFLQRJHQHWLF� SDWKZD\V� LQ� WKLV�

¿eld,� including� the� direct� mechanisms,� because� a�
non-negligible�percentage�of�HCC�occurs�in�patients�
without� a� cirrhotic� substrate.� -� Current� treatment�
RSWLRQV�DUH�WKH�PDLQVWD\�LQ�WKH�SULPDU\�DQG�VHFRQGDU\�

prevention� of� HCC,� even� if� they� reduce� the� risk�
ZLWKRXW�HOLPLQDWLQJ�LW�FRPSOHWHO\�

-� Indeed,�while� a� portion� of� patients�with�HCV�
DIWHU�VXVWDLQHG�YLURORJLFDO�UHVSRQVH�PD\�EH�VXEMHFWHG�

to� a�minor�HCC� risk,� all� patients� with� HBV,� even�
ZLWK�VXVWDLQHG�YLURORJLFDO�VXSSUHVVLRQ��PXVW�XQGHUJR�

HCC� surveillance,� especially� those� with� an� HBV/
+'9�FR�LQIHFWLRQ�

�� )XWXUH� UHVHDUFK� PD\� IRFXV� RQ� VWUDWLI\LQJ�

EHWWHU� KLJK�ULVN� SDWLHQWV� DQG�� RI� FRXUVH�� RQ�

XQGHUVWDQGLQJ� WKH� SRWHQWLDO� LPSDFW� RI� EXOHYLUWLGH�

RQ� KHSDWRFDUFLQRJHQHVLV�� 2Q� WKH� RWKHU� KDQG�� LW� LV�

ZHOO� NQRZQ� WKDW� QRW� DOO� SDWLHQWV�ZLWK� FKURQLF� YLUDO�

infection� develop� HCC,� suggesting� that� additional�
factors�are�involved,�including�other�factors�(such�as�
the�emerging�metabolic�syndrome)�and�also�the�host�
UHVSRQVHV�

�� )XWXUH� VWXGLHV� DLPHG� DW� FRPSUHKHQGLQJ� WKH�

inÀuence� of� these� viruses� on� the� host� immuno-
response� may� provide� new� perspectives� on� HCC�
RFFXUUHQFH�DV�ZHOO�DV�QHZ�WKHUDSHXWLF�WDUJHWV��WR�OLPLW�

RU�SUHYHQW�WKH�OLYHU�GLVHDVH�SURJUHVVLRQ�
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