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Abstract

AIM: To investigate the correlation of HBV
cccDNA and clinical factors with the survival of
patients with hepatocellular carcinoma (HCC)
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after hepatectomy.

METHODS: A retrospective analysis was carried
out in 60 HCC patients who underwent radi-
cal operation from 2003 to 2006 at our hospital.
Serum HBV DNA and covalently closed circular
DNA (cccDNA) levels were detected by real-time
PCR. In 55 patients with complete follow-up data,
serum HBV DNA, cccDNA in liver tissue and
clinical characteristics were retrospectively ana-
lyzed. The overall survival and recurrence-free
survival (RFS) were calculated using the Kaplan-
Meier method. All the data were analyzed using
Log-rank test and Cox regression model.

RESULTS: HBV cccDNA was positive in only
one serum sample (1/35) and in 20% (11/55) of
tumor tissues. There was a significant correla-
tion between intrahepatic cccDNA in tumor tis-
sue and total HBV DNA in serum (r = 0.364, P
= 0.006). The 1-, 3-, 5-year overall survival and
RFS rates for 55 patients after HCC resection
were 73%, 51% and 38%, and 63 %, 29% and 19%,
respectively. The independent prognostic fac-
tor influencing RFS was the level of intrahepatic
cccDNA in tumor tissue. The independent prog-
nostic factors influencing overall survival were
tumor numbers and vessel invasion.

CONCLUSION: HCC patients with solitary
tumor and without vessel invasion showed a
higher overall survival. HCC patients with an
intrahepatic HBV cccDNA level of less than
1 000 copies/ ug had a higher RFS.

Key Words: Hepatocellular carcinoma; Hepatecto-
my; HBV cccDNA; Prognosis; Neoplasm metastasis;
Recurrence
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BRRIAREET
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FiE: S5 H72003-20064F 3% %04 55 6041
KRG R AE TR AT &84, RAREE
FPCR#&M LA ¥ )% 7 (hepatitis B virus,
HBV) &AM 43 KDNA(cccDNA)f#HBV
DNA; 556 %k £ &M 7, FLFHBV
DNA. A4 2cccDNAR s k. R B 45 45
FRAFaE S B ERR, RRERRNY
). % A Kaplan-Meierixit £ LB A FF, &
A BR, Logrankie Ie LA 200 £ 57, 5 R
F oMK A Cox = A AL A

SR fiFcccDNAMUA 14 Fa b (1/35), FF &
2822 cccDNATEH %20.0%(11/55), I & 4047
cccDNAL i FHBV DNAZ 8] A 1248 % P (r
=0.364; P = 0.006). 4401, 3. S BARAEH
FEAT3%. 51%F238%, Ffi A A F H63%.
29%A219%; % B E oA R AW, MR
(P =0.011). &4ZLP = 0.001)ZHhH RS
BARAGRO L ERRE L, H4%cccDNA
RFP =0.007). A%KF XL = 0.002)2 7"
RERBABRG I AT E.

Zig: LEMNB. R AaFRINHEERE L
WA B FE G, EH LR cccDNAK-F<3logl0
copies/ng. ARSI A K B H KRG LB

KBt FrempasE; FFIBRAR; HBV cccDNA; Fil)g;
PR, BX

BE# SRE, TF IRZE Wk EB% 8. HBV
cccDNABYKY Rl AR R 2R NS A 4B Je8 AN 5 Tl S 89 U BT N
B, HRENEIRE 2012; 20(9): 729-736
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0 515

F AR 4 41 io g (hepatocellular carcinoma,
HCO)W) FZh 77 F B, B T AR BT AR
BRI m, fE— R Biem T EERE
KA e, SHAME ML, HCCH R MR
RFEIHRZ A BFIET, HCCEREERGK
A A RS, RE SRR F L RA T
MHFET R BN H AT SOk RS S AR
Ja SRAH G T EE R R AHE: IR K, &5y
BH . MEENE. A L ENRFTAFPK
TEECS LRI, LRI 4% #(hepatitis B virus,
HB V) G K H 3 300 I 93 42 5 9 25 D) AR
%, Kubo% i 7K F'HBeAg. HBV DNA/Z

AN W NV ER = YA ENSAPS I S ED O (5|
HB V& iR 135400 145 FOIRDN A(covalently
closed circular DNA, cccDNA)5 IFAR 5 Til5
195 %, AT Hosaka 5 IR IE 75 B2 32 BLm #96
7 I R, 48R Rla T BT R R T
)i, KPR N ccc DNAT 8 = R H(P
= 0.0438). A BERT AHAMEHIGA (116051 281
VIR ITHCCIEH, 32 ElE T4 S cccDNA
A, [BJa 23 BT I AR FE R 25, LA A B RE i)
JHFE VIR ARSI R 2R, 0l 2 ccc DN AT JH-
DIBR AT T B RE WA, Sy D R PR I8 R I IR 25
TRIT SR T S AR .

1 MRRSE

1.1 A W60 R T 3 = L PR FE2003-12/
2006-0811 Bt ) LY AHRPEHC C R, 12
PR S IR, SEE =K A, BEEECT
52 &3 TN e S LU R SO TaeT S
& ARHIChild-Pugh/y 2. 2 ML, AFP, Jif
JREH . KA AR TS e bs, FTfAHCCH
15 R ORI 412 i 57 AL VR A0 8 I b A,
T-80 CUKFALRAE. ZHL0 BE 212 T 1) O U 1
JE-An s, g 200 R o, FARD)ISGAb o
A0 M5 B AT b A ROk 123 ek B e A8 B 2 D
A%, SR AT AN A HBV DNA%OEE
i REN | ol [ = W w7 R S/ R R L A R P
Hind I [ ToyoboA 1l; ANk JFUkE R ATP
I FIDNAREIY H Epioentre A ] ; Realtime PCR
Master MixJ#J [ Toyobo/A #l; ABI7000%¢ Y 5E 1
PCRY™ 44 H ABIA H.

12 7%

1.2.1 HBVDNA. cccDNAE 4] Z: [ SCHR[10]
HHAT S 986 2 /P CRIMT, fidan R (1M
FRAALTE: 2 HBV DNAZE & B MR 7 £
Pt BAREUMEHBY DNA, -20 CH£77; QI 4
SUbRA AL FEEUITZLZIDNA, 17 BR&IPE P D)
Hind TTTAg D] SAS FEAR JTORL (1) ATPACRSE 1 DN A Jfg
(Plasmid-safeTM ATP-Dependent DNase, PSAD)
WD), T 91 2 1 6) ORI ER 4R B 0]
(3)F It E EPCRAGI: M HABI7000% )t i€ &
PCRY HIBGIATRL . SN R F3iE5 (401 uLs
TUF511 pL. #%F1 uL. Realtime PCR Master
Mix 20 pL. B2 pL, BN ARE2S ul. V4
37 ‘CLRILS min; 94 CHAZPE2 min, 28 J594 C
APELS 5. 60 CIEMHI40 s, 45 MG, FERESLIK
AT 45 B 2% o) L
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| BN

B4R cccDNA

EES <3log10 copies/ugln = 44) =3log10 copies/ugln = 11) AE
142 S(%) 37(84.1) 9(81.8) 1.000
FRR(TF) 524+115 51.4+9.7 0.770
REHR PBIE(%) 33(75) 11(100) 0.096
ChildDZRA(%) 34(77.3) 10(90.9) 0.555
AFP(ug/L) 70.72(10.66-4001) 401(14.04-1144.9) 0.552
FF21E B(%) 39(88.6) 11(100) 0.571
HE5T K (%) 20(45.5) 7(63.6) 0.281
FPERE R (em) 9.2+6.0 8.1+4.9 0.603
AEREE BR(%) 29(65. 9) 6(54.5) 0.726
[MERIE TT(%) 30(68.2) 7(63.6) 1.000
TNMDER 1(%) 21(47.7) 4(36.4) 0.498
RIEDE 0.788

1 16(36.4) 4(36.4)

2 16(36.4) 5(45.5)

3 12(27.3) 2(18.2)
[M5EHBY DNA
(log10 copies/mL) 3.59(0-5.24) 5.07(4.78-6.36) 0.007
JEALRSHBY DNA
(log10 copies/ug) 6.258+1.512 7.71+0.850 0.003
TEBHLTHBY DNA
(log10 copies/ug) 6.062 + 1.458 7.68+1515 0.001
JB=2H43cccDNA
(log10 copies/ug) 0(0-2.93) 3.90(0-4.32) 0.020

1.2.2 MUz A I B TR Rk Ha
br, £ HE B M AFP, 2-4 mo& & LIABB I
LCT, LERATMRI, FE)KGERE, REedei &
A M GBS . AR TR A FARR
Fers sl E BV H . R DLEAR R A (B
CT. M) RIS R ikt whEEIAT 28 B 2 241
ZUETERL. O AR ATFARRE K
FEILZ H. B0k H 8 2011-08-17.

Gt AT AT SR N T SPSS16.048 1
AT, Fr6 B A s, & E (i Hmeant
SD# 7R, WAL LLECK e i, AFFEIES S
At vk, H YA A 8o, 24110 Ee ek H
Mann-Whitneyfi5:; A8 53 #7 % H Spearman
Rrae; VHECTRE AT R I A 56 5 F isher i D) A%
P BRAARRR A A5 a0k, SRR ek
HiKaplan-Meier, 757 2.3 1"t H Log-rankiZ: K 46,
PR = T A G vk 3 AR 5] ACox b
o RS AR, EAT 22 DRV R 43T, P<0.05°4 22
goitar i

2 BR
2.1 BH s RmEAFAE 60 B E P PESTA,
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PN, FwE22-75%, “FHFI$53.37% +11.49
R U AP RS W S S K 1 ESS O e Y i
Vi, SRR B U5 k), SR T IR TR 88 mo.
HCCHE I 4 ZlcccDNA<3logl0 copies/ugél K
=3logl0 copies/ug4l K4 IHIMIEHBY DNA.
A ZISHBV DNA, J5 5541 2R HBV DNA.
57 PHecc DNAZE A GE ik 27 X, HoARImR
PRI ZE G R (D). 1. 3. ST
EAER G5 H63% 29%F119%, AL ICIR A 47
116.0 mo; 1. 3. STELRAAFZS 5 A T3%-
51%F138%, 7 s iAaAEAEIH36.3 mo, A AE i@
6B, A A A I 742481

22 HCC## f27AHBV DNAS5cccDNA. Afén
2 ¥ HBV DNALcccDNAR 4 R IfiliEFHBV
DNAPHME%69.1%(38/55), 3841 BH 17 191 12 AL
(5.0+1.4) copies/mL, 1354135 H'cce DNAY
A 1FIBHYE(1/35), & &1H2.71og10 copies/mL; ¥
HELUEHBY DNAPBHE K 100.0%(55/55), & &
(6.6 1.5)l0g10 copies/pg, #E4lZicccDNAPH
PE2620.0%(11/55), 11 RH 9541 € A (4.71 £
1.64)log10 copies/pg; Ji 51U HBY DNAPFH
2K100.0%(55/55), & 1/t (6.4 £ 1.5)log10 copies/ug,

AR ERFE
B % k£ EFPCR
M AT R LR
cccDNAK-F, 4E
B R % ol I R
Rg 1A #H
LR SR A i
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m2A2E
B A 2 st BF
20 2% cccDNA K F
Yomih, A EER VERETRE  MERGEGR  SERMALABER B PE
FF4H 2% cccDNA K
LT S
At 18] Pl cccDNA K 8 74 52 37 0.015 0.901
F. E R FHBV £9 67 44 44
DNA & £ 9k 3 i, s
FF 4828 W cccDNA
KT A5 T A T E =60 86 64 50 1.236 0.266
R TG . <60 68 46 34
FENR
la e 69 44 36 0.042 0.838
R 67 67 50
Child D%
A 73 50 39 0.009 0.922
B 73 55 36
REIAFPIKY (ug/ L)
=400 52 39 26 4247 0.039
<400 88 59 47
e
g 72 50 36 0.782 0.377
7o 80 60 60
K5
= 54 29 18 14.481 <0.001
Ak 93 74 59
A=
1 80 60 51 7.787 0.005
>1 60 35 15
RER
=5 67 42 30 4.848 0.028
<5 92 83 67
= E
g 33 22 17 14.773 <0.001
7C 92 65 48
TNMZHE
1 92 68 56 7.337 0.007
2 57 37 23
RN
1 90 70 55 5.666 0.059
2 62 29 24
3 64 57 36
[MESHBY DNA(log10 copies/mL)
=5 63 37 32 1.065 0.425
<5 78 58 41
/A4S HBY DNA(log10 copies/ug)
=5 74 48 37 0.176 0.675
<5 67 67 44
275 2A43=HBV DNA(log10 copies/ug)
=5 76 51 38 0.001 0.979
<5 60 50 40
JeB2843cccDNA(log10 copies/ug)
=3log10 55 45 27 0.77 0.38
<3log10 77 52 41
JeB55484cccDNA(log10 copies/ug)
=3log10 71 53 41 0.068 0.794
<3log10 74 50 37
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1.0 _ [ cccDNA=3log10 B U7 15 1) 88 mo, SIEEAE#38%, Lk sistbl  mea#n#

s X N HBV cccDNA: Z

{71 ceeDNA<3log10 (41.76%) ML 76 MR BRI 2 77T, Shah®5™ o ht 3 om 4 5 41

WA MRS . MR IL A HCCHI R A & FKDNA.

I WA L 3 ST

0 20 40 60 80 100
KIGHET ¢/ mo)

B 1 AFEE4B4cccDNA<3logl0 copies/ug?Az =3logl0
copies/pgfBHVAEFR%. P = 0.028.

I 55 412 ccc DN APH 1 #£36.4%(20/55), 204 H
PRI 52 A1 (4.22 £ 1.13)log10 copies/pg. 4l
#lcccDNA S MLEHBY DNA X [AIAEAE A @ =
0.364; P = 0.006); ##41ZHcccDNA 5 55 cccDNA
ZIAAEAER k@ = 0.319; P=0.018).

2.3 HHCCWRRE EHXE G ERE %
A& R FE TR ARETAFPKF(2 = 0.039).
KA (P<0.001). IPEECH P = 0.005). 1L
A2 IL(P<0.001). TNMZ (P = 0.007). itk
BARP = 0.028) 2 5 W AR i AR A A7 2 (1 TS
25 (2). Cox Al £ (R 2 4 #r oo b Hle £ H
(P =0.011). IMERILEP = 0.001) 2 A G
SR AR R SER R 3R (R 3). HRE i o
FEH 2 cccDNAKFE(P = 0.028). AKRTAFP/KF
P =0.021), AEKITEP = 0.019). MMPEHEP
=0.006). IMEZILEP = 0.048). TNMZH P =
0.027). RIS LP = 0.030) A5 L AEAE R
(TG R 25 (64, 1), CoxiM %2 BRI 240t s
FEHZcccDNAJK AP = 0.007). K TP =
0.002) 2 5 A Ji5 o8 A= A7 32 R FE 6 R 3% (3 5).

3 111e
S A S TG M 3R 2, A8 R R 3R
L WURE RN ST ECH L AR MR
AL RATAFPAKP SN SR AL TG
S A A7 AT A B SRR R T R
HB V&Y 5 i 75 17 2 D) e R Y, miker
HBeAg. HBV DNAJK I i 15 8 22". Ho-
sakaZHE S ACE AL e c DN A S AT
B RR, ARASSER B ANTET, 4518 0T
HE— .

FEARIE T S 5490 3k 52 BEBE Vi i 1l v, e &
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i B H BARAEAF R EE N E. Ercolani% !
RGN EEEON S e e ST E Y (D I N RS
BHE L 2 2B 4 FRAEsz, I . i
12U 52 M0 JFF I AR i S A A A7 26 (R ST A 65 PR
E o N (RS W ON P A PR N
J5 TCRE AR I ST G R R 3., 3R R TR
CLUI B iR, AL 88 440 i e R T 0 v 1 3 Bk
EUE IR AT N Ab, JR4RS R, TE R R
b 893 W DA DR 22 0F JH s T 14 5% ) SRR 1
A, Hanazaki%""HRiEAFP>1 000 pg/LA1IfL
TR R W SR AR AT BT U DG R 3R
>1 000 pg/L e ME— 52 WA JC IR A= A7 3 1 8k 37 ¥
e R 2. AR 2 BT I R IWAFPAE 5 Fil s
A oM Kim &R IE, BRI KN S HCC
(¥ TC0 A= A7 145 5 25 VI K &, TMiErcolani®s! it
T R LR I K /N S5 HC C R R TG 98 A A
Ao, RAFRELAFP. W 1K/ 5 TG
P

T B0 #59AT7 AE R I 1) o] 5 iR HBV
DN AR BRI e 1R A s s
BHE WHBYV DNAZK . A% T 5000 e HBV
DNA# I, RFEE ] 8 5 4 b IHB V5] i
(0 e JE O 45 5 DA B T4 P I 450 36 1 5 3
[ FFAE Ak K HC C. Kim 2 R0 76 BR AN P 5
I G, R E R LS HBY DNAZ I N
FHE ARG M3 2 R R T fE K R 35 Hosaka
UGB R B PR AR IR R, 2R
S FT R BIIESHBY DN A K5 1 5 kK oM
Kbk, mEAKFHAANecceDNAREE AR
K EP = 0.0438). 75 1 M35 B
HBV DNAJK-. HALEHBV DNAK A
JE R ARG TS R 2, R AR AL 4y
A HBV DNAJK 547 5. HBV cccDNAZE
Bl A0 P Y (R R S A7 AE A8 I LTI 46 8
R 1 SRR PO i 0 B 2 6 LR
cccDNAJK VR N2 RS 414 cceD-
NAZKP A PARR AT 7]y ccc DN AK . 7
MiEHBV DNATELEH BN, LI cccDNA
AT AT BT 5 WA JFE e YOG . E ARSI T g 4 21
ccc DN AJK V-2 s Wi e A S5 Jo 98 A A7 5 1 4l
SR @ = 0.007), HHE412icccDNAK
<3log10 copies/ugH 8 AR J5 IR EAF R R .
HARTE AR A A7 2 51, cccDNA<3log10 copies/pg

JEHEN AR, £E N
FRARL X E, B
MHBV rcDNA.
rcDNA # A\ JF 2
RO R i 4S5
S i A0 Rk &
a. ES'EW
RNAZ R4, £
15 F o gm FDNA
BAEAER T, VA
4 DNA A BEAR,
K E4DNA,
Fe o 3, R
cccDNA. cccDNA
A HBV# R4 A
HIAEAR.
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L LRER RN % 3 PIARGBAEGRICoMERBRENH

AB A — W

B4, 216 R L
j;f% § j'; jf;t; i”f RE @ERY MR Waldfg A8 AR
Theb g DREE 0.889 0.349 6.467 0.011 2432

MmERL 1.248 0.360 12.019 0.001 3.483

® 4 IBRRESACTBESESRRIN

A& 1EBEERER SETEBERER SETBEGR V1B PE

el

=S 63 35 24 1.392 0.238
T 66 0 0

T

=60 71 27 27 0.656 0.418
<60 60 30 15

FKENR

PEIE 60 30 19 0.138 0.710
FRIE 73 20 20

Child D4R

A 62 25 13 35 0.061
B 68 43 43

AR

= 63 30 20 0.399 0.527
7C 60 0 0

ARBIAFPIK ¥ (ug/L)

=400 37 21 11 5.353 0.021
<400 80 33 23

FEPR

=H 44 17 17 5.465 0.019
7 81 40 23

iIziea=

1 76 34 30 7.537 0.006
>1 38 17 0

BPERE R (cm)

=5 58 29 17 2.243 0.134
<5 81 28 28

meER

= 38 15 15 3.917 0.048
7 74 34 22

TNMZ A

1 87 34 27 4.887 0.027
2 41 24 12

REDR

1 84 37 37 7.033 0.030
2 54 20 0

3 47 29 10

[MERHBY DNA(log10 copies/mL)

=5 42 7 7 451 0.125
<5 74 39 25

JRZB43=HBV DNA(log10 copies/pg)

=5 65 22 22 0.001 0.975
<5 62 31 18
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FB554A43 5 HBY DNA(Iog10 copies/ug)

=5 61 26 26 1.023 0.312
<b 66 32 13

JeBZ843cccDNA(log10 copies/ug)

=3 31 10 0 4.802 0.028
<3 71 &3 25
8554843 cccDNA(log 10 copies/ug)

=3 61 23 23 0.462 0.497
<3 64 31 18

BEER EIPEE=S54 MR Wald{g PE ENERE
== Ay 1.491 0.488 9.332 0.002 4.442
JBZH25cccDNA 1.248 0.466 7.184 0.007 3.484

PHEARFL 3. SERMELL RS, H
XA G SR A AR Z R TL A 2 X, AT
B Vs I IR] T B 25 T L 1Y) S e X 28 SR R AR
173K 2.

JH 9 20 2 c c c DN A FE Wi JHH9 19 114 J5 R v
A LR JLAN 7T (1)cccDNARIE S JEHBV
A2 NG B 5 7 40 B 9 3R AT S R UG P R, A
T E RS I R B R R, WEHBY
FREL AR S AEAE AOAR ERY, Kim 25 P HRE 13 2,
RUJFF 9 903 3 4 S A A 2 I AR W0 52 (1
SPERE IR ER. ccc DN AR g Ik 35 N\ 41 e 3t
DR 21 5 S5O 9, SCHRAROE 758 1% 1 iR 41 24,
HBVX lcccDNAIEXAFETE, cccDNATE T
(TR b ol g BV E Y, (2)cce DN AR AT
DU 4ifdHBsAg. HBcAg. HBeAgJRNA,
HBsAg. HBcAg. HBeAgn] LUNNE 4 0E [ v, £F
S G S NN £ A A i i A 0 15 S
iR 1 % AE RS (3)cce DN AT] ARG S 2w i H B x ]
RNA, HBxE 115 IR A6 0045 (1) 26 Fi AR 227
BB PRI, 1 o S SO 7 B i 55 417
W, HBxE [RIABHME# ccc DN AZK 34 1 1 &y
THBx#H [1RIEHTEH (P<0.05), AR ZBHBxX
FHERIE ScceDNAK R IEAHZRE = 0.778,
P<0.01), #EMlccc DNA W] HEIE i) 14 IHHBX & 111

A FT R R BT 9 2 2R ccc DN A ZK - 5 11
JHHBV DNAZ [EAAEAHSGE, (HAHIR REACh
0.364, WA OC LA, B IFA TR 2, 3
A EHBY DNATRAE SN i 2H 2 ccc DNAZK
S, IX E Chan PR AR R0 5. T4 2 cceD-
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NAZKV- [ € I E Je A7 22 1)

B, RERMAHROIFEARR A, Hil TS5
ELLERIBE U LSS, SR . JCI R
BHENRE B LA R B A ZcccDNAJKY
<3log10 copies/ng. MMM E K EE ARG
JCIRE A B . SR ) 45 SR AT R KPR AR
EZR NI 7S i

4 SEXE

1 Fan ST, Mau Lo C, Poon RT, Yeung C, Leung Liu
C, Yuen WK, Ming Lam C, Ng KK, Ching Chan S.
Continuous improvement of survival outcomes of
resection of hepatocellular carcinoma: a 20-year ex-
perience. Ann Surg 2011; 253: 745-758

2 Poon RT. Prevention of recurrence after resection
of hepatocellular carcinoma: a daunting challenge.
Hepatology 2011; 54: 757-759

3 Yamanaka N, Okamoto E, Toyosaka A, Mitunobu
M, Fujihara S, Kato T, Fujimoto J, Oriyama T, Fu-
rukawa K, Kawamura E. Prognostic factors after
hepatectomy for hepatocellular carcinomas. A uni-
variate and multivariate analysis. Cancer 1990; 65:
1104-1110

4 Ercolani G, Grazi GL, Ravaioli M, Del Gaudio M,
Gardini A, Cescon M, Varotti G, Cetta F, Cavallari A.
Liver resection for hepatocellular carcinoma on cir-
rhosis: univariate and multivariate analysis of risk
factors for intrahepatic recurrence. Ann Surg 2003;
237: 536-543

5 Poon RT, Fan ST, Lo CM, Liu CL, Ng IO, Wong J.
Long-term prognosis after resection of hepatocel-
lular carcinoma associated with hepatitis B-related
cirrhosis. | Clin Oncol 2000; 18: 1094-1101

6 Kubo S, Hirohashi K, Yamazaki O, Matsuyama M,
Tanaka H, Horii K, Shuto T, Yamamoto T, Kawai
S, Wakasa K, Nishiguchi S, Kinoshita H. Effect of
the presence of hepatitis B e antigen on prognosis
after liver resection for hepatocellular carcinoma in
patients with chronic hepatitis B. World | Surg 2002;
26: 555-560



736

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

R ) OBIEAYE  20126E3F28H 55205 559851

10

11

12

13

14

15

16

17

18

Yeh CT, So M, NgJ, Yang HW, Chang ML, Lai MW,
Chen TC, Lin CY, Yeh TS, Lee WC. Hepatitis B
virus-DNA level and basal core promoter A1762T/
G1764A mutation in liver tissue independently pre-
dict postoperative survival in hepatocellular carci-
noma. Hepatology 2010; 52: 1922-1933

Hosaka T, Suzuki F, Kobayashi M, Hirakawa M,
Kawamura Y, Yatsuji H, Sezaki H, Akuta N, Suzuki
Y, Saitoh S, Arase Y, lkeda K, Kobayashi M, Ku-
mada H. HBcrAg is a predictor of post-treatment
recurrence of hepatocellular carcinoma during anti-
viral therapy. Liver Int 2010; 30: 1461-1470

Bruix J, Sherman M. Management of hepatocellular
carcinoma. Hepatology 2005; 42: 1208-1236

Gao YT, Han T, Li Y, Yang B, Wang Y], Wang FM,
Jing X, Du Z. Enhanced specificity of real-time PCR
for measurement of hepatitis B virus cccDNA using
restriction endonuclease and plasmid-safe ATP-
dependent DNase and selective primers. ] Virol
Methods 2010; 169: 181-187

Ou DP, Yang LY, Huang GW, Tao YM, Ding X,
Chang ZG. Clinical analysis of the risk factors for
recurrence of HCC and its relationship with HBV.
World ] Gastroenterol 2005; 11: 2061-2066

Huang Y, Wang Z, An S, Zhou B, Zhou Y, Chan
HL, Hou J. Role of hepatitis B virus genotypes and
quantitative HBV DNA in metastasis and recur-
rence of hepatocellular carcinoma. | Med Virol 2008;
80: 591-597

5, AR, ShA, mEk, BEE, DYR, HRie,
AL FAMATERIIMHATT: 200E7566FIRIRKS
. HhAEHEALS MRS 2009; 8: 99-102

Shah SA, Cleary SP, Wei AC, Yang I, Taylor BR,
Hemming AW, Langer B, Grant DR, Greig PD,
Gallinger S. Recurrence after liver resection for he-
patocellular carcinoma: risk factors, treatment, and
outcomes. Surgery 2007; 141: 330-339

Ercolani G, Grazi GL, Ravaioli M, Del Gaudio M,
Gardini A, Cescon M, Varotti G, Cetta F, Cavallari A.
Liver resection for hepatocellular carcinoma on cir-
rhosis: univariate and multivariate analysis of risk
factors for intrahepatic recurrence. Ann Surg 2003;
237: 536-543

Hanazaki K, Kajikawa S, Koide N, Adachi W,
Amano J. Prognostic factors after hepatic resection
for hepatocellular carcinoma with hepatitis C viral
infection: univariate and multivariate analysis. Am |
Gastroenterol 2001; 96: 1243-1250

TRETIR, S, P TNMGHIRH - 4miases Db
ARIUFHINE. HEIR AR 1999; 21: 293-295

Kim H, Choi GH, Na DC, Ahn EY, Kim GI, Lee JE,
Cho JY, Yoo JE, Choi JS, Park YN. Human hepato-
cellular carcinomas with "Stemness"-related marker
expression: keratin 19 expression and a poor prog-
nosis. Hepatology 2011; 54: 1707-1717

19

20

21

22

23

24

25

26

27

28

29

Kim BK, Park JY, Kim do Y, Kim JK, Kim KS, Choi
JS, Moon BS, Han KH, Chon CY, Moon YM, Ahn
SH. Persistent hepatitis B viral replication affects re-
currence of hepatocellular carcinoma after curative
resection. Liver Int 2008; 28: 393-401

Chou YC, Jeng KS, Chen ML, Liu HH, Liu TL, Chen
YL, Liu YC, Hu CP, Chang C. Evaluation of tran-
scriptional efficiency of hepatitis B virus covalently
closed circular DNA by reverse transcription-PCR
combined with the restriction enzyme digestion
method. J Virol 2005; 79: 1813-1823
Werle-Lapostolle B, Bowden S, Locarnini S,
Woursthorn K, Petersen J, Lau G, Trepo C, Marcellin
P, Goodman Z, Delaney WE, Xiong S, Brosgart CL,
Chen SS, Gibbs CS, Zoulim F. Persistence of cccD-
NA during the natural history of chronic hepatitis
B and decline during adefovir dipivoxil therapy.
Gastroenterology 2004; 126: 1750-1758

Wursthorn K, Lutgehetmann M, Dandri M, Volz T,
Buggisch P, Zollner B, Longerich T, Schirmacher P,
Metzler F, Zankel M, Fischer C, Currie G, Brosgart
C, Petersen ]. Peginterferon alpha-2b plus adefovir
induce strong cccDNA decline and HBsAg reduc-
tion in patients with chronic hepatitis B. Hepatology
2006; 44: 675-684

BASEIT, ZHE. CAUNT 5 REccc DN AR T 5
PR HRAETFIE R 25 2005; 13: 315-317

Laras A, Koskinas J, Dimou E, Kostamena A,
Hadziyannis SJ. Intrahepatic levels and replicative
activity of covalently closed circular hepatitis B
virus DNA in chronically infected patients. Hepatol-
ogy 2006; 44: 694-702

Wong DK, Yuen MF, Poon RT, Yuen JC, Fung ], Lai
CL. Quantification of hepatitis B virus covalently
closed circular DNA in patients with hepatocellular
carcinoma. | Hepatol 2006; 45: 553-559

Portolani N, Coniglio A, Ghidoni S, Giovanelli M,
Benetti A, Tiberio GA, Giulini SM. Early and late
recurrence after liver resection for hepatocellular
carcinoma: prognostic and therapeutic implications.
Ann Surg 2006; 243: 229-235

Xie H, Song ], Liu K, Ji H, Shen H, Hu S, Yang G,
DuY, Zou X, Jin H, Yan L, Liu J, Fan D. The expres-
sion of hypoxia-inducible factor-lalpha in hepatitis
B virus-related hepatocellular carcinoma: correla-
tion with patients' prognosis and hepatitis B virus X
protein. Dig Dis Sci 2008; 53: 3225-3233

R, ST, R, (TS, G299 R cccDNA
SHBxE A ET T Eh RAre A o . it
FUENIHERE 2009; 17: 712715

Chan HL, Wong VW, Tse AM, Tse CH, Chim AM,
Chan HY, Wong GL, Sung JJ. Serum hepatitis B
surface antigen quantitation can reflect hepatitis B
virus in the liver and predict treatment response.
Clin Gastroenterol Hepatol 2007; 5: 1462-1468

Yod IR W4 1E]E A

www. wjgnet.com



