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JES AR Y 25 B2l Ct-HBx AMRS, S ARRES LR, HiT Ct-HBx HHAMFES
5 HCC ARG RR, 4 -F Ct-HBx HFIFRLERX 1Y 263 Hil s 2R 5 A 28 rh P20 1h 43.73%
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Expression of carboxylic acid-terminal truncated hepatitis B virus X protein in hepatocellular carcinoma and
adjacent tissues and its effect on postoperative prognosis
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[Abstract] Objective To determine the expression of carboxylic acid-terminal truncated hepatitis B virus X protein
(Ct-HBx) in hepatocellular carcinoma (HCC) tissues and corresponding adjacent non-tumor tissues, and to explore its effect
on postoperative prognosis of HCC patients. Methods Immunohistochemistry was performed to measure the expression
levels of Ct-HBx in 462 HCC tissues, 263 matched adjacent tissues and 25 matched tumor thrombus tissues. The relationships
between Ct-HBx expression and clinicopathological data and postoperative prognosis of HCC patients was analyzed.
Results The positive rates of Ct-HBx in 263 HCC and paired adjacent tissues were 43.73% (115/263) and 11.79% (31/263),
respectively. Multivariate Cox regression analysis showed that age, portal vein cancer thrombus (PVTT), preoperative
aspartate aminotransferase (AST), preoperative a-fetoprotein (AFP), small daughter nodule, preoperative Barcelona Clinic
Liver Cancer (BCLC) stage and postoperative antiviral treatment were independent risk factors of postoperative recurrence

of HCC patients (all 7<<0.05), and the PVTT, preoperative AFP, tumor encapsulation, preoperative BCLC stage and Ct-HBx
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protein expression were independent risk factors for postoperative survival of HCC patients (all #<<0.05). Analysis results of 263

paired HCC and adjacent tissues showed that the expression of Ct-HBx in the HCC tissues was related to gender, carbohydrate

antigen 19-9 (CA19-9) and postoperative antiviral treatment (all #<<0.05). Compared with the patients with negative Ct-HBx in

HCC tissues and positive Ct-HBx in adjacent tissues, the patients with negative Ct-HBx in both HCC and adjacent no-tumor tissues

had significantly higher 3-year disease free survival rate (P=0.050 1). Conclusion For HCC patients with negative expression of

Ct-HBx in HCC tissues, the expression level of Ct-HBx in corresponding adjacent no-tumor tissues is related to the postoperative

prognosis of HCC patients, and it may be a potential molecular biomarker to predict postoperative survival and recurrence.

[Key words] liver neoplasms; hepatocellular carcinoma; hepatitis B virus; carboxylic acid-terminal truncated hepatitis

B virus X protein; survival analysis; prognosis
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SEfERIRN R . R Kaplan-Meier 3221 A= 77 £k
I EAAER, R log-rank K80 TAEFE 0T
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2 # R

2.1 BEAATH YA 462 HIEE, Hi
5418 Bl (90.48% ) , 2 44 1] (9.52% ) , B
R 9.5 0 1; ARIERN 21~75 &, P4
Wk (48.65+9.74) % o A FLAIG AR BE 7T R}
WL 1.
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Tab 1 General clinicopathological data of included patients

N=462, n (%)

Variable Data Variable Data

Gender Tumor number

Male 418 (90.48) Single 399 (86.36)

Female 44 (9.52) Multiple 63 (13.64)
Age (year) Tumor size d/cm

<50 254 (54.98) <6 140 (30.30)

=50 208 (45.02) =6 322 (69.70)
PVTT Tumor encapsulation

No 184 (39.83) Complete 281 (60.82)

Yes 278 (60.17) Incomplete 112 (24.24)
Preoperative HBV DNA (copy * mL ™ ')" Absence 69 (14.94)

<10 118 (25.54) Small daughter nodule

=10* 93 (20.13) No 274 (59.31)
HBeAg Yes 188 (40.69)

Negative 373 (80.74) Microscopic vascular invasion

Positive 89 (19.26) No 127 (27.49)
Preoperative ALT zy/(U « L") Yes 335(72.51)

<40 193 (41.77) Tumor differentiation

>40 269 (58.23) I 1(0.22)
Preoperative AST zy/(U « L") I 62 (13.42)

<40 178 (38.53) 1] 375 (81.17)

>40 284 (61.47) v 24 (5.19)
Preoperative TBil cy/(umol « L™") Cirrhosis

<17.1 334 (72.29) None 66 (14.29)

>17.1 128 (27.71) Mild 318 (68.83)
Preoperative DBl cy/(umol « L") Moderate 57 (12.34)

<7 362 (78.35) Severe 21 (4.55)

>7 100 (21.65) Preoperative BCLC stage
Preoperative AFP py/(ug « L") 0 10 (2.16)

<200 174 (37.66) A 77 (16.67)

>200 288 (62.34) B 97 (21.00)
CEA py/(ug L™ C 278 (60.17)

<5.0 420 (90.91) Postoperative antiviral treatment

=5.0 42 (9.09) No 368 (79.65)
CA19-9 zp/(kU « L") Yes 94 (20.35)

<40 389 (84.20)

>40 73 (15.80)

*: Totally 211 patients were tested for preoperative HBV DNA. PVTT: Portal vein tumor thrombi; HBV: Hepatitis B virus; HBeAg:
Hepatitis B e antigen; ALT: Alanine transaminase; AST: Aspartate aminotransferase; TBil: Total bilirubin; DBil: Direct bilirubin; AFP:

a-Fetoprotein; CEA: Carcinoembryonic antigen; CA19-9: Carbohydrate antigen 19-9; BCLC: Barcelona Clinic Liver Cancer
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2.2 Ct-HBx % & [/ J5 4L 28 Fo g 5 4L P 69 ik
R HBx HEABHMERINEN THMET, UM
Iy ENE TR . HBx-abl KA bR IL, (Y
INER AT BRI s HBx-ab2 KRS BAYERIL,

TN 2R L . WK 1. R4 Ct-
HBx 5 Ak MR Ty 45.45% (210/462) ., BxS
H T 2 A5 120 Ct-HBx 25 3R IR FHM R

SR 43.73% (115/263 ) il 11.79% (31/263 ) ,
PiZHE] Ct-HBx RS LEFAGHEEXL (=
66.90, P<<0.05) . BCXTAYFEA S RE 4l
Ct-HBx 25 FIRIA YR58 40.00% (10/25)
1 64.00% (16/25) , WiZl[a] Ct-HBx & HKik2%:
RGN (=2.89, P>0.05) .
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1 Ct-HBx EB7 HCC BEEAANESHAFHRIE

Fig1 Expression of Ct-HBx protein in HCC tissues and adjacent tissues

Immunohistochemistry for HBx-ab1l and HBx-ab2 were detected. Positive for HBx-abl and negative for HBx-ab2 indicated the
presence of Ct-HBx. A: Positive expression of HBx-abl in HCC tissues; B: Negative expression of HBx-ab2 in HCC tissues; C:

Positive expression of HBx-abl in adjacent tissues; D: Negative expression of HBx-ab2 in adjacent tissues. Ct-HBx: Carboxylic acid-

terminal truncated hepatitis B virus X protein; HCC: Hepatocellular carcinoma. Original magnification: X200
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Lol N NN ot 70 X O N a0 S N .8 A 1= T
Fbgeg AL AR . PR AL AR . AR AT EL ZE X IR IR
i ( Barcelona Clinic Liver Cancer, BCLC ) 4}
W RIFPUREIRIT YR HCC BERGEMEE &
MfER I ZE (P 35<<0.05) 5 PEBI. Al T TE#K
JEfe . HBeAg. AHI ALT. RFj AST. AFiEAH
ZLF . RHT AFP, R/ MR FR 55
WU SRR N . MR R L
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Ct-HBx & H#AHE HCC ARGk H
% (P¥<0.05) . WL 2,
BHRRRSTASITEEXN A Z a2
KIZR Cox KU MHEBRL AT, R FH )iz AL 5 B
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SHFIAR ISR EEIR T & HCC BEARFEE KT
MG R (P ¥1<0.05) , [I# k@R, A&
B AFP. MR . ARfy BCLC /-1 Ct-HBx
RN HCC BEARG AT fa i &=
(P#<0.05) . W3 3,
2.4 Ct-HBx & &ik5 HCC BH s ARmREAR

X Z TE 462 il HCC BHEMImA L
Ct-HBx &AM Ct-HBx £ 1 #=ik
B L4y 0k 182 = 28 F1 236 = 16, Pl
SHESHFE X (P=0.01) ; BCLC 43 0/A 1
1 B/C W EBE LB 510 31 2 179 F1 56 ¢ 196,
WA R ZRH/FGIT#E L (P=0.04) ; Rk
ZAURBEIRIT A2 U B80T B Ll 53 5
177 : 33 F1 191 : 61, PAMZERA G ITTHE L
(P=0.02) . 7£ 263 XTHECXT B IR EU R 55 41
AU B4 ST Ct-HBx 25 [ 2635 B4
Ct-HBx 8 3k B 415 2t 4 510 98 = 17 #1
140 : 8, MM EFASITFEX (P=0.01) ;
CA19-9 K435k 19.10 (10.60, 36.30) F116.40
(8.50, 29.73) kU/L, W EI2Z %A G125 X
(P=0.04) ; RJFREZIURERIT HHEZIUR
FIBIT B F 39k 82 : 33 1 87 : 61, M4
2R AG ¥R (P=0.04) . 554
Ct-HBx 4 [ 1K 5l R BS54 T B ¢ &
(P>0.05) . 7F 25 XFECGT Y e L SV R 21 21
FEA T, Ct-HBx £ 1 3R3K S5 PR B S 5039 0
HEFXER (P>0.05) .
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AU (+); (4) AL (—) msdsl (+) .
25 ¢ 8] 1 PR 6 BR S BO0E HE e b, 45 SR Won s A
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Tab 2 Univariate Cox regression analysis of factors associated with postoperative HCC recurrence

and survival of HCC patients

Variable Recurrence HCC-related death

HR (95% CI) P value HR (95% CI) P value
Gender (female vs male) 0.84 (0.60, 1.18) 0.32 0.63 (0.43, 0.92) 0.02
Age (=50 years vs <50 years) 0.78 (0.64, 0.95) 0.02 0.77 (0.61, 0.95) 0.02
PVTT (yes vs no) 3.63(2.90,4.54)  <<0.001 4.77 (3.59,6.35)  <<0.001
HBeAg (positive vs negative) 0.64 (0.49, 0.83) 0.001 0.64 (0.47,0.87) 0.01
Preoperative ALT (>40 UL 'vs <40 UL ") 1.50(1.23,1.84)  <<0.001 1.56 (1.24,1.95)  <<0.001
Preoperative AST (>40 UL 'vs <40 UL ") 2.31(1.87,2.86)  <<0.001 2.26(1.78,2.88)  <<0.001
Preoperative TBil (>17.1 umol « L™ vs <17.1 umol +L™")  1.04 (0.83, 1.30) 0.75 1.29 (1.02, 1.64) 0.04
Preoperative AFP (>200 g+ L' vs <200 g+ L") 2.08 (1.68,2.57)  <<0.001 2.11(1.66,2.69)  <<0.001
Tumor size (=6 cm vs <6 cm) 1.61(1.43,1.81)  <<0.001 1.74 (1.51,2.00)  <<0.001
Tumor encapsulation (incomplete/absence vs complete) 0.86 (0.71, 1.06) 0.15 0.74 (0.59, 0.93) 0.01
Small daughter nodule (yes vs no) 1.77 (1.45,2.17)  <<0.001 1.57 (1.26,1.95)  <<0.001
Microscopic vascular invasion (yes vs no) 3.51(2.71,4.54)  <0.001 4.17 (2.96,5.87)  <<0.001
Tumor differentiation (I/IV vs 1/1I) 2.48(1.80,3.41)  <<0.001 3.72 (2.36,5.86)  <<0.001
Cirrhosis (moderate/severe vs none/mild) 0.53 (0.40,0.71)  <<0.001 0.49 (0.34,0.70)  <<0.001
Preoperative BCLC stage (B/C vs 0/A) 3.72 (2.74,5.06)  <0.001 6.45(3.95,10.54) <0.001
Postoperative antiviral treatment (yes vs no) 0.35(0.26,0.46)  <<0.001 0.40 (0.28,0.56)  <<0.001
Ct-HBx expression (C[—] P [—] vs others) 1.16(0.99, 1.37) 0.07 1.24 (1.02, 1.50) 0.03

HCC: Hepatocellular carcinoma; PVTT: Portal vein tumor thrombi; HBeAg: Hepatitis B e antigen; ALT: Alanine transaminase;
AST: Aspartate aminotransferase; TBil: Total bilirubin; AFP: a-Fetoprotein; BCLC: Barcelona Clinic Liver Cancer; Ct-HBx:

Carboxylic acid-terminal truncated hepatitis B virus X protein; C (—) P (—): Carcinoma tissue negative and para-carcinoma tissue

negative; HR: Hazard ratio; CI: Confidence interval
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Tab 3 Multivariate Cox regression analysis of factors associated with postoperative HCC recurrence

and survival of HCC patients

Variable B SE Wald HR (95% CI) P value
Risk of recurrence
Age (=50 years vs <50 years) —0.01 0.01 6.37 0.99 (0.98, 1.00) 0.01
PVTT (yes vs no) 0.53 0.15 12.80 1.70 (1.27, 2.26) <0.001
Preoperative AST (40U L™ 'vs <40 UL ") 0.44 0.12 12.85 1.55(1.22,1.96)  <<0.001
Preoperative AFP (>200 pg » L' vs <200 ug+ L") 0.36 0.12 9.35 1.43 (1.14, 1.80) <0.005
Small daughter nodule (yes vs no) 0.31 0.11 8.64 1.37 (1.11, 1.68) <0.005
Preoperative BCLC stage (B/C vs 0/A) 0.52 0.19 7.67 1.69 (1.17, 2.45) 0.01
Postoperative antiviral treatment (yes vs no) —0.73 0.17 19.54 0.48 (0.35, 0.67) <0.001
Risk of HCC-related death
PVTT (yes vs no) 0.92 0.20 21.46 2.50 (1.70, 3.69) <0.001
Preoperative AFP (>200 pg» L' vs <200 ug+ L") 0.80 0.20 17.00 2.23(1.52,3.27)  <0.001
Tumor encapsulation (incomplete/absence vs complete) 0.42 0.18 5.10 1.52 (1.06, 2.18) 0.02
Preoperative BCLC stage (B/C vs 0/A) 0.98 0.29 11.70 2.67 (1.52, 4.68) 0.001
Ct-HBx expression (C [—] P [—] vs others) 0.22 0.10 5.07 1.25(1.03, 1.52) 0.02

HCC: Hepatocelluar carcinoma; PVTT: Portal vein tumor thrombi; AST: Aspartate aminotransferase; AFP: a-Fetoprotein; BCLC:

Barcelona Clinic Liver Cancer; Ct-HBx: Carboxylic acid-terminal truncated hepatitis B virus X protein; C (—) P (—): Carcinoma tissue

negative and para-carcinoma tissue negative; B: Regression coefficient; SE: Standard error; HR: Hazard ratio; CI: Confidence interval
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Tab 4 Relationship between Ct-HBx expression in HCC tissues and adjacent tissues and

clinicopathological data of HCC patients

Group N Gender n HBeAg n Ig (preoperativeil;IBiv DNA) _Tumor differentiation n
Male Female Negative  Positive (copy *mL ), x*Es 1/1 /v
C(—)P(—) 132 125 7 89 43" 3.934+1.73 28 10424
C(+H)P(—) 100 85 15 76 24 3.76+1.67 22 784
C(HP(+) 15 13 2 14 1 3.05+£1.07* 3 12
C(—)P(+) 16 15 1 11 5 4.27+1.69 0 16

Ct-HBx: Carboxylic acid-terminal truncated hepatitis B virus X protein; HCC: Hepatocellular carcinoma; HBeAg: Hepatitis
B e antigen; HBV: Hepatitis B virus; C (—) P (—): Carcinoma tissue negative and para-carcinoma tissue negative; C (+) P (—):
Carcinoma tissue positive and para-carcinoma tissue negative; C (+) P (4): Carcinoma tissue positive and para-carcinoma tissue
positive; C (—) P (+): Carcinoma tissue negative and para-carcinoma tissue positive. "P<<0.05 vs C (+) P (—) group; “P<<0.05 vs
C (+) P (+) group; 4P<0.05vs C(—)P(+) group

2.5 Ct-HBx B@ KXz 5 HCC &4 K5 st (P=0.77) . AL (—) wmHEAL (—) A5
% % HCC BEARJGFREVIRIEN 12~60 H AL (—) mnrdel (+) A3 FatbfiRreER
LBV 36 A H . AT HCC HUAYIRA G #E X (P=0.06) , 3 WFLRIEFRES
Ji, LD C-HBx MR AP AIAGIHEE L (P=0.050 1) 5 A (+)
R 3 AR RAEAFR 50 27.80% Fl 34.00%, FESHL (+) M PmAR (+) FEHA (—)
ERTHEIFREN (P=0.34) ; 3 FHRAESF 3 FREFFHIOREARE SIS
AR 12.30% Fl 11.00%, %5 TG H#E X (P=0.73.072) . UL 2.

—_
(=]
—_
(=]
—_
(=]

05t

O 0.5} 0.5
/T
C(—)P(+)
20 40 60
Time #/month

& 2 Kaplan-Meier £7F %57 Ct-HBx EHRIZS HCC EERFEEFENXER

Fig2 Kaplan-Meier analysis of relationship between Ct-HBx protein expression and postoperative survival of HCC patients

CCHP)
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survival (probability)
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C (—) P (+): Carcinoma tissue negative and para-carcinoma tissue positive; C (—) P (—): Carcinoma tissue negative and para-
carcinoma tissue negative; C (+) P (—): Carcinoma tissue positive and para-carcinoma tissue negative; C (+) P (+): Carcinoma
tissue positive and para-carcinoma tissue positive; Ct-HBx: Carboxylic acid-terminal truncated hepatitis B virus X protein; HCC:

Hepatocellular carcinoma

Ct-HBx & A fET A SN s A 8Urh ¥4 Rk,

HIFA 2 Ct-HBx 2 A RIA PP & T 55
HBV el HCC M F BN ZE, HBx K Y1, SLRBERE g R .
Mo AsfE HCC &4, ERAB T ZEH R, 5 AR ZHZE Cox JRURS: Ml AR 7 43 Hr 25 S ik
HCC Mk K Fa M. HBx NG 7, [TH#IKER . R AST. RiT AFP, 5%
ATE FA R A, g E FREAMATR  MuNFAEFARET BCLC /3812 HCC BEAREE L
FE, B HBx FEHM) 3 Kimd k%A, S8 WMMSIERRE, FRMAETRERT AR
Ct-HBx FEAEAPEHL P £k, Ct-HBx figles]  RMGA R [#IERE . RHT AFP, iE £
PE RSN IE T R M AR T VR, e i B ORET BCLC 201 Ct-HBx £ A& HCC
Mg Ast T, Li ZUHGE, Ct-HBx EEEMEL4Z BEARFAEFRMS R R . HARI A R 2L
H IR B S A LUE H I AR EE R BIARNRBERGHG M ERNE, AmRE
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KN BT . Mg bR . A 4Eib s
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Je WS B R R Y, AR 4 RS iR 45
R w25, WG ARES R UE S B
HEARJEBGAHIE, X AT RESREA 1) BEBR A A1/ N
AIREARBUREA S, I HUR MR R Bt —2
Wi . ARG AP Ct-HBx ik 5 HCC
BEMARIGETUGA K, w ks Sl s AR G 447
Wi, RMBEPVRIL, HBx FERHY S ANGEAR
(1329, 1341, 1381, 1461. 1485)  HCC #&
RIGBUGAHECIMAL G R R, X AE—E L L
BT AT L5 SR & B

Ct-HBx & A4 W2 i s dn i g - . 4
HEA G 5 AR ZR /R 22 3 BE A 2k 40 H
™) L Ct-HBx #5151 B A W21
HEOIRI . ARSI T Ct-HBx KA
HCC BH GRS KRR, kI Ct-HBx &
TERFR A SR Sk 505 . RiT BCLC 203
RIGPURBEIRIT A o N B A9 9 L 2L
FLHAREAR TR, Ct-HBx & 1178 T 4141
FEE SR . CA19-9 ARG HURERIAIT A %K.
Li R, FHE4120 Ct-HBx BIFRIA S54RI |
PERI. AFP. FFREfL . MORECH . RN R
FIREE . g oAk . R S5 PN I AU A 1 TR DG
ALY LE R G ZORFF . PEHRIE, M & W i
HBV DNA & il fifs st ek Hee Ay kAR, i
RN R AR, AR5 45 R R ok
HCC HEABER Ct-HBx & [ B35 i,
ELRPLHI AN TERE . HEW AT REAY R R P53 587
S 3 e S O N TES ¢ i3 RS
PHERWE, #f5 HBV %A L5 Ct-HBx
FEHFBIE ) 28 BCLC 208 B, C #1Ky
BEAEMIER ERZ . M BRI BB
IERT )42 A B3 FFIE PO A e KT B B A 1Y)
AL, TIAMEALUP Ct-HBx & it ik, Wik
AWFFEREA L Ct-HBx M AR BCLC B,
C W E T el s . MEbs &Y CA19-9 IfF
T R 7 T R S IR A R A R AR R
(R0 R FIEE RS T3 Ct-HBx 7R ik %, A
W44 Ct-HBx & I BHTE AR CA19-9
S BRE T B R . PUR TR A B R

BRI BR AN SRR R HIER, N H HCC 1Y
AR, RS Ct-HBx HEARIRE, W
WAHFSE R ZH 2 Ct-HBx 8 [ P26k i A4
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Pk FUm S 2 ARl (P=0.050 1) , HIY
Ct-HBx | FAA7EM A SR IAR), Ct-HBx &M
FEFE S AU 1) PR 3k v] RERRAR O A A% .t
F Ct-HBx 25 [ T 15 40 i 8 B e 2 A2,
T Y S2 4 41 Ct-HBx 3 3k, Tl e ikhT
2 R B R RO, (R R R . R,
AL AT SR g 4 Ct-HBx 8 2k,
M HCC ARG RN TR AT ZT Ct-HBx &
FIRZEIATEOL, FIRsE R HCC RYEAEE B e 5| &
ARG I E R AT REYE, DO T AR S Y
LGN, IO, AR KB Ct-HBx 25 7
Fgs 55 L 285 R PP E SR A S e s A 2 PR 8 HL
FEGH SN RIA A 3 4 SR AT A e %
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S U5 Ry B ek i R BRI 15 191 ) , &%
WA FRtE— 2B 5E

i Lk, Ct-HBx RIS EBERGAA
FIR ST R I R . YR 20 C-HBx & A FATE
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