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Abstract; Objective

models for hepatocellular carcinoma ( HCC) in patients with chronic

To evaluate the predictive value of different risk
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hepatitis B (CHB) - related cirrhosis receiving antiviral therapy with entecavir (ETV) , tenofovir disoproxil fumarate
(TDF), and tenofovir alafenamide fumarate (TAF), and to clarify the effects of pharmacological differences among
various nucleos(t)ide analogs (NAs) on HCC risk, so as to provide a reference for clinical diagnosis and treatment.
Methods
NA antiviral therapy from May 2015 to May 2020 were retrospectively enrolled. They were divided into the ETV group
(n=108), TDF group (n=96), and TAF group (n =48) according to the NA used. Cox proportional hazards model

was used to construct an HCC risk prediction model. Patients were classified into low — risk group (0 —3 points) ,

A total of 252 treatment — naive patients with CHB - related cirrhosis without a history of HCC who received

intermediate — risk group (4 —7 points) , and high — risk group (8 — 13 points) based on the Asia — Pacific Association
for the Study of the Liver ( APASL) REALB score. All patients continued to receive corresponding NA therapy and
were followed up until the study endpoint. The predictive performance of each risk score was compared using time —
dependent area under the receiver operating characteristic curve ( AUROC), and the differences in HCC incidence
among different NA groups were analyzed. The main outcome measures included HCC incidence, international
normalized ratio (INR) , alpha — fetoprotein ( AFP) , diabetes mellitus, drinking history, predictive performance of the
REALB score, and prognosis — related effects of different NAs. Results A total of 252 patients were screened, and
finally 108 patients were assigned to the ETV group, 96 to the TDF group, and 48 to the TAF group. The median follow —up
duration was 56. 96 months, and hepatocellular carcinoma (HCC) was diagnosed in 19. 00% (48 cases/252 cases) of
patients. The lyear incidence rates of HCC in the ETV, TDF, and TAF groups were 4.63% (5 cases/108 cases) ,
5.21% (5 cases/96 cases) , and 4. 17% (2 cases/48 cases) , respectively; the 3 year rates were 12. 96% (14 cases/
108 cases) , 13.54% (13 cases/96 cases), and 12. 50% (6 cases/48 cases) , respectively; and the 5 year rates were
17.59% (19 cases/108 cases) , 18.75% (18 cases/96 cases), and 16.67% (8 cases/48 cases) , respectively. No
statistically significant differences were observed among the three groups (all P > 0.05) . Multivariate stepwise
regression analysis revealed that INR (HR =2.77, 95% CI. 1.46 -5.25, P<0.01), AFP (HR =1.00, 95% CI.
1.00 -1.00, P<0.05), diabetes mellitus (HR =3.06, 95% CI. 1.54 -6.08, P <0.01), and history of alcohol
consumption (HR =2.25, 95% CI. 1.04 —4. 86, P <0.05) were independent risk factors for HCC development. The
predictive performance of the REALB score at 3 years (AUROC =0.74) and 5 years (AUROC =0.70) remained
higher than that of other models except the RWSHCC model, while its 1year AUROC was similar to those of other
models. Statistically significant differences in the 1, 3, and 5 year HCC incidence rates were found between the
intermediaterisk group and the highrisk group (all P <0.001). Conclusion Different NAs (ETV, TDF, TAF) have
comparable efficacy in controlling HCC risk in patients with CHB - related cirrhosis, and differences in their
pharmacological properties do not significantly affect HCC risk. The REALB score shows stable and excellent predictive
ability for HCC in patients receiving NA antiviral therapy and can be used as a preferred tool for clinical prognosis
evaluation.

tenofovir disoproxil fumarate tablets; tenofovir alafenamide fumarate tablets;
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CAMD) FrisH SR e XS E43( Chinese University —
Hong Kong hepatocellular carcinoma,CU - HCC) |2 R
HIHE SR FEIR YT S RTS8 9 KU 2129 ( modified
page — B, mPAGE - B) 25U #8167 S AT E T
JEXPE I (page — B, PAGE — B) Lz JiT-J JRUIKE 95 #X
(hepatocellular carcinoma risk index, THRI) 3£ 7 Fh JX{
B bEay, ik e kR AR

FELGERHICER : ABE 24 h ISR N 2R AR (45
B MR HCC S0 58 M R s RIS ) 5 TR TR
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ALT (AST . fiif 1 #5 2 B ( alkaline phosphatase, ALP) |
v — DR ES KB (y — glutamyl transpeptidase, GGT) |
I (75 %5 B2 AR 4 1 B & 5 (high density lipoprotein
cholesterol, HDL. — C) . ik %5 & I8 & 1 H [& % ( low
density lipoprotein cholesterol, LDL — C) \PLT, AFP _ Iffi
HLEF (serum creatinine , Scr) \ Z T e Hi it (hepatitis B e
antigen, HBeAg) & HBV DNA, & 1 £ JFFAH 5 i X
[ #F 43 (risk score for HBV - related hepatocellular
carcinoma , RWS — HCC) 118 5 1= 5 % M e wF5c ),
FETAEMS | SR BB AFP ITFRE AR B KM PR
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Table 1 Comparison of general data between the three groups

TS BHEHR ARG SR, S0 JE 0 ~ 20 3, 73 £
RN HCC JRURG 8 o MBS PP Ak SR JH AU 4 B - (D
DX 73 < 3ol g P TR 1 A2 1 AR R AIE il 2 T AR
(area under the receiver operating characteristic curve,
AUROC) k3 #r, AUROC i 2 5 7 X o3 JBE B 4
QH: e )i . 2% FH Hosmer — Lemeshow £ % ( Hosmer —
Lemeshow test,H — L K56 ) A5 780 T30 (-5 S b Ui
{ELF)—FCE (P > 0. 05 FRnACHERE BLAF) , ] If 22 i A
HESAERUNEZN sy e i
4 FHIFFETE

FH SPSS 26.0 MedCalc 18.2 } R 4.0.5 #7458
Tt THEVORIDL x =5 FRow , 41 1H] L R M S AR AR
¢ KR AR TR VORI M (P25, P75) £, R H]
MannWhitney U #6460, THEBTRIAA (% ) o, 4118
FH x K. R KaplanMeier 753145 HCC 1
RHH, Logrank 655 L #5241 7] 2% 57 , MedCale % il /£
7205 RO 22 ) f (AR PE ROC il £k, 1155
AUROC PRAEHERI TN RE T L 22 57 o

# X

1 —gs

AR R AL 252 ], o BTV 401 108 i,
TDF 4196 {1 TAF 41 48 fil. FF# A4LIE % 3 B
SERGAIT SRV, AR I, 227 252 ) 40
MG, 3 ALBH MAEI PES) BT
IR 50 82 B PR S A ok HBeAg I 2K
HBV DNA /K- ALT ,AST ALB TBIL INR ,PLT , AFP
AP ORI AESE T 122 5 M RS0 T
(34 P>0.05) SLREA I I, LK 1.

Ttem

ETV Group (n=108)

TDF Group (n =96) TAF Group (n =48)

Age (years, x £s) 62.35 +10. 18 61.98 £10.32 62.05 +10. 27
Male, (n,% ) 83 (76.85) 74 (77.08) 38 (79.17)
Body mass index (kg - m™2, x +s) 23.12 £3.25 23.08 £3.21 23.10£3.23
Family history of hepatocellular carcinoma, (n,% ) 10 (9.26) 9 (9.38) 5(10.42)
History of diabetes mellitus, (n,% ) 23 (21.30) 20 (20.83) 10 (20. 83)
History of alcohol consumption, (n,% ) 24 (22.22) 21 (21.88) 11 (22.92)
Positive hepatitis B e antigen ( HBeAg), (n,% ) 38 (35.19) 34 (35.42) 17 (35.42)
Baseline HBV DNA (logy, IU - mL™", x +5) 5.24 +£1.32 5.21 +£1.29 5.23 +1.31
Alanine aminotransferase (ALT, U - L™! z+5) 52.36 £21.45 51. 87 £20. 98 52.04 £21.12
Aspartate aminotransferase (AST, U - L™! % +s) 58.42 £23. 15 57.96 +22.87 58. 13 £23.04
Albumin (ALB, g- L', %+s) 32.15 £4.26 32.08 £4.31 32.11 £4.28
Total bilirubin (TBIL, pmol + L=", % +5) 31.26 +12. 54 30.98 +12.37 31.12 £12.45
International normalized ratio (INR, x ) 1.42 £0.21 1.41 £0.20 1.42 £0.22
Platelet count (PLT, x10 /L, x £s) 78.65 £22.34 78.42 £22.18 78.53 £22.26
Alpha — fetoprotein (AFP, ng - mL™" | % +s) 21.35 £15.62 21.18 £15.47 21.26 £15.53
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B A 1], ETV 41 16.67% (18 1/108 i) #ii2
JiT9E , TDF 26 17. 71% (17 f51/96 f5i]) , TAF 44 27. 08%
(13 f5il/48 i) ,3 2 BRI R AR R G2 B2
SIGAHE X (P >0.05) o #F—L & AR
i) i P9 e A2 % BTV 41 1 4R 3 4F 1 5 4R i &A%

T2 OAFERZH (BR) AN il 57 245 o i) s T i 250 e

S K 4.63% (12.96% K 17.59% ; TDF 41 43 5l K
5.21% 13.54% J% 18.75% ; TAF 414y 5K 4. 17% .
12.50% % 16. 67% , 4[] £5 I} ] i & 2B R LA, TE S8
e EERY TG FEX (B P>0.05), 1Lk 2,
{3 Biliis 56. 96 > J1 WWI1A], 48 4] i K S S I, T
1 A3 S AR BRIl 4.76% |
13.10% % 17.86% , L& 1,

Table 2 Comparison of hepatocellular carcinoma incidence rates at different time points among different nucleos( t) ide analogs regimens

groups

Groups 1 - year incidence (n, % ) 3 — year incidence (n, % ) 5 - year incidence (n, %)
ETV Group 4.63(5/108) 12.96(14/108) 17.59(19/108)

TDF Group 5.21(5/96) 13.54(13/96) 18.75(18/96)

TAF Group 4.17(2/48) 12.50(6/48) 16.67(8/48)

Total 4.76(12/252) 13.10(33/252) 17.86(45/252)
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T T T T T T T T T
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Cumulative incidence rates of HCC/%

7/ month
B 1 AN B % ( Kaplan - Meier) [k
Figure 1

Cumulative incidence rate of hepatocellular carcinoma

(kaplan — meier) curve.
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95%Cl:1.46 —-5.25,P <0.01) ,AFP(HR =1.00,95%
CI:1.00 =1.00,P <0.05) R4 (HR =3.06,95%
CI:1.54 —6.08,P <0.01) J4kiF s (HR =2.25,95%
CI:1.04 -4.86,P <0.05) J& i & A5 ik 57 fa 1 A
%, BEMKIE AUROC 23 #r 7% : REAL - B P47
3 4EHNS AERFRYTRINALRE 5 RWS - HCC A, H 1 3%
HeF AASL — H, AMAP % Hifly 7 Fh i B0, 1 4E Bt
REAL - Bi¥43 ) AUROC 5 H A ASE AY LU AL, 7E 4812
ERERIGE (P >0.05)
4 REAL -B {4 K2 E 57

A% REAL - B PF4rR1ERF 252 1 /5 o AR SE
H0~373) HhIEH (4 ~T 43) G (8 ~13 43)

SRR AR R R R fE B e,
5 5.16% (13 /252 1)) ; @ fE 4 5 13.89% (35 14/
252 fi]) s Hoar B 80. 95% (205 f4il/252 4] ) 4334
=4 7, IHAY & GE 4, Kaplan — Meier 43 #7 i
TRLEfEA 1.3 K5 AEIE R AR (7.20% 21, 10%
B 26.30%) B E T fadl (2.40% . 5.60% K
9.00% ) M v fe & I 4 (4.10% . 11.80% K
15.30% ) 41101 Fb4, fE S it 2% L 2 R WA G =
X (P<0.05), Hosmer — Lemeshow £ & 25 3£ 7,
REAL - B ¥ 43 B9 R HEBE R 47 (P >0.05) , 7% iff: it
LR AR R LTI A g R AR R 5 S BRI R A R
FEW) 4 RWS — HCC ¥ 4 B9 £ i B 6] BE R 47
(P>0.05) ; H. & #i A 1) Hosmer — Lemeshow £ 46
¥ P>0.05, $#&75 FT A 99 ARRL ) B00E 5 5 BRIl
PR 4 J5)— v 5 b o
5 FHEBIEKREAERNIGRT LR

R VAR AR A I RAE T B (8, A BF 58 D
FEARIEIY PRIBOUE B | 1198 52 4% B Rl A 4 A
HepEPEAT X . &5 R B R, REAL - B ¥F 43 i 5 8
T8 bR 25 Ry e R i RASE DU 50 H ( JE % R AR R )
BRIBOHME BEAIG 5 715 0 7 R 7 S AR RN, B I 24 5
i 12 min; JG &0 A £ 0 B A, #H L Z K, RWS -
HCC 90 A & 90 35 2 i (3B 40 58 )2 B2 B AS ]
K) ,LSM — HCC K #i i IE &8 5 9 & (% & H i
#%) ,GAG — HCC 77 A5 5 B 4% 00 i3 3l 1 28 48 (K
DA A ), Lok b s A 3 55 3 48 A 2% (4
510 min) , Ifi PREZH 1 B &K F REAL - B $F43,



932

v T R 25 PR gk R

A2 M7 2026 4F4 73 (ER 453 1)

i

8 2T A 56 HFBE 1k J& HCC & A= il = fa A
B, B2 2 BEHUR R 697, 5 4F HCC REUR A%
{I5Ef 35 15.00% ~20.00% | 5AH5Y 17. 86% (1)
AR R RS YA PR EDUE T 3% AR R B 5 1
FERYE . ARG H 1 Z — & B 3 Fl—4k NAs
HIFI 225 R S S 5k o HCC U i A T] , 25
W% ETV TDF Fl TAF 3 4] 1 3 fil 5 4 HCC %/
RIEGIT2 F R TG 5 L(¥ P >0.05) ,1X
SRR as e e A — 5 T IFRE AL
Hr [RIRE R I 3 Fh 2 HCC Bt R L & 4 S
(HR =0.94,95% CI 0.81 ~1.09) . R £E 34> #F 58
$&H TDF AT F&AIK 30% ~40% HCC KU, Hkis £
U5 T 3F R Ak T 5547 7 25 2 3 % foy 19 BA 1,
TDF B 29 T 445 5 Th6E K&a # RS RBa 1 i8
T ETV W 20 H A 5 355 ml g 1) % 4 R
TR BRI RSB T AR E R AR
JUAS O TCREAE DU FE G YT SR R AL R 3 A
FELLAFE WS T RE A IFWE PR SR SR L ] 4 %
SRR AR 34, R 7 B T IR AL I S AR, 45 T L] A
P AL Z 18 2 b7, IFE 4L By Be HCC 1 & A4 2
PEAZ N R IR B B, BT £F 4k 4k A a] 306 4545 L A% a8
FAL R MR E S R 4 2 S, 0 3 A
—£8 NAs ¥ [ 52 35 20RE A )06 5 24 00, AR
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