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Tenofovir is superior to entecavir in
reducing HCC for patients with HBV-related
compensated cirrhosis at high HCC risk

scores
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Abstract

Background: Both tenofovir disoproxil fumarate (TDF) and entecavir (ETV) are known to
reduce the risk of hepatocellular carcinoma (HCC] in patients with chronic hepatitis B (CHB).
This study aimed to compare the difference in HCC risk reduction between TDF and ETV in
treatment-naive patients with CHB-related compensated cirrhosis.

Methods: Patients with compensated cirrhosis initially treated with TDF or ETV at nine
Chinese hospitals between June 2014 and March 2021 were enrolled in this retrospective
study. The cumulative HCC incidence rates for the two drugs were compared for the entire
cohort, and a subgroup analysis was performed according to the HCC risk scores. Propensity
score matching (PSM] was used to control confounding biases.

Results: The analysis included 1453 patients (TDF group, n=188; ETV group, n=1265). Ninety-
five patients developed HCC, with a median follow-up period of 26.1 months. The 3-year

HCC incidence was 2.0% in the TDF group and 7.5% in the ETV group (log-rank p=0.005).

TDF treatment was associated with a lower risk of HCC than ETV treatment [hazard ratio

(HR) = 0.222, 95% confidence interval (Cl)}, 0.070-0.702, p=0.010] but was similar after PSM
(HR = 0.483, 95% Cl, 0.144-1.626, p=0.240; log-rank p=0.230). However, subgroup analysis
showed that the cumulative HCC incidence was lower in the TDF group than in the ETV group
among patients with a modified PAGE-B score (mPAGE-B) =9, either before or after PSM (log-

rank p=0.048 and p=0.023, respectively].

Conclusion: Among patients with an mPAGE-B score =9, TDF is associated with a lower HCC
incidence than ETV in patients with CHB-related compensated cirrhosis.
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Introduction

More than 250 million individuals worldwide are
infected with hepatitis B virus (HBV); 20-30 mil-
lion people have chronic hepatitis B (CHB) infec-
tion.!? Persistent HBV replication is a risk factor
for CHB progression to cirrhosis and hepatocel-
lular carcinoma (HCC).3 Nucleoside/nucleotide
analogue (NA) therapy decreases HCC incidence
and HCC-related mortality in patients with CHB

through suppression of viral replication.®>
Tenofovir disoproxil fumarate (TDF) and ente-
cavir (ETV) are recommended as first-line anti-
viral agents for patients with CHB.%7 It is still
unclear whether TDF or ETV is more effective in
preventing HCC development in patients with
CHB.81¢ Risk factors associated with HCC
include age, sex, platelet counts (PLT), alanine
aminotransferase (ALT) level, HBV DNA level,
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and HBV e antigen (HBeAg) status.!7-22 Several
HCC risk scores for patients with chronic hepati-
tis B based on clinical and laboratory parameters
were proposed to predict the risk of developing
HCC, including the modified guide with age,
gender, HBV DNA, core promoter mutations
and cirrhosis-sHCC (GAG-HCC score),!7 the
Chinese University-HCC score (CU-HCC
score),!® the PAGE-B score,?® the modified
PAGE-B score,?! and the aMAP (age, male, albu-
min-bilirubin and platelet data) score.22

As current HBV treatment guidelines do not
show preference for a particular first-line NA in
cirrhotic patients,%? the difference in HCC
development between TDF and ETV treatment
remains unknown. Our study aimed to compare
the difference in HCC incidence between these
two first-line agents in patients with CHB-
related compensated cirrhosis and explore the
benefit difference between TDF and ETV
among patients with various HCC risk stratifica-
tion scores.

Materials and methods

Study design and patients

This retrospective study included consecutive
patients with CHB-related compensated cirrhosis
initially treated with ETV or TDF for =12 months
at nine hospitals in mainland China between June
2014 and March 2021. The participating hospi-
tals are listed in Supplementary Table 2.
According to studies from Taiwan,!213 the cumu-
lative incidence of HCC in Chinese patients with
cirrhosis treated with ETV over 3years was
approximately 11.3%-15.2%, and we estimated
it to be 13.2%. Meanwhile, the 3-year incidence
of HCC in patients treated with TDF was approx-
imately 6.7%-7.6%, and we estimated it to be
7.2%. The actual ratio of ETV:TDF use by
patients in China is approximately 6:1. We calcu-
lated that, for this study to have 80% power to
detect a 5% relative difference between the TDF
and ETV groups, at least 138 and 1106 patients
would need to be enrolled in the TDF and ETV
treatment groups, respectively, which is based on
the log-rank (Lakatos) test, and there would have
to be 226 events of HCC.

The inclusion criteria in this study were as fol-
lows: (1) HBsAg positivity for =6 months; (2)
=18years of age at therapy initiation; (3) initially

treated with TDF 300mg/day or ETV 0.5mg/
day; and (4) patients with compensated cirrhosis.
Patients meeting any of the following criteria were
excluded: (1) with evidence of other chronic liver
disease, including other viral hepatitis (including
hepatitis A, hepatitis C and hepatitis D), autoim-
mune hepatitis (AIH) and human immunodefi-
ciency virus (HIV) infection; (2) history of HCC,
decompensated cirrhosis, liver transplantation or
other malignancies before NA treatment; (3)
treatment experience with other HBV antiviral
drugs; (4) HCC, decompensated cirrhosis or liver
transplantation within 12 months, and (5) follow-
up <l12months. The patients were categorised
into TDF and ETV groups according to the treat-
ment received (Figure 1).

The ethics committee of Ruijin Hospital approved
the study (No. KY-2019-202) and waived the
requirement for informed consent.

Data collection and definitions

Baseline data retrieved from the electronic medi-
cal records included age, sex, diabetes mellitus
(DM), PLT, albumin (ALB), total bilirubin
(TB), ALT, aspartate transaminase (AST),
gamma-glutamyl transferase (GGT), alpha-feto-
protein (AFP), HBeAg, serum HBV DNA levels,
AST-to-platelet ratio index (APRI) and fibrosis-4
(FIB-4) index.

The presence of cirrhosis was defined as follows:
(1) liver biopsy showing cirrhosis (Ishak score =5
or Metavir score =4); (2) liver stiffness measure-
ment (LSM) using FibroScan (Echosens, Paris,
France) =12.0kPa when TB was normal and
ALT <40IU/ml, or LSM =17.0kPa when TB
was normal and ALT <200I1U/ml;23 (3) abdomi-
nal imaging results showing characteristic of cir-
rhosis (results showing coarse liver echotexture or
nodular, parenchymal, or morphological abnor-
malities and signs of gastroesophageal varices);
(4) APRI =2.0; and/or (5) FIB-4 =3.25.

Decompensated cirrhosis was defined as any of
the following: Child—Pugh B/C (=7) or Child—
Pugh A (5-6) accompanied by pleural effusion,
ascites, oesophageal varices bleeding, hepatic
encephalopathy, spontaneous bacterial peritonitis
or hepatorenal syndrome.

HCC was diagnosed based on histological evi-
dence or typical radiological features, as follows:
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Total CHB-related liver cirrhosis patients initially treated with ETV or TDF
between Jan 2005 and Mar 2020 (n=2005)

Excluded (n=542)

Other malignancies at baseline (n=3)

Co-infection with HCV or HIV (n=12)

HCC or LT before baseline (n=25)

Decompensated cirrhosis before baseline (n=43)
Treatment experience of other HBV antiviral drugs (n=76)
Folliow-up < 12 months (n=53)

HCC within 12 months (n=29)

Treatment initation before 2014 (n=301)

Enrolled CHB-related compensated patients (n=1453)

{

’

ETV (n=1265)

TDF (n=188)

Figure 1. Flow diagram of the patient selection process. ETV, entecavir; HCC, hepatocellular carcinoma; LT,

liver transplantation; TDF, tenofovir disoproxil fumarate.

(1) liver/abdominal enhanced magnetic reso-
nance (MR)/computed tomography (CT) sugges-
tive of HCC, or (2) hepatic angiography lipiodol
staining suggestive of HCC.

Diabetes mellitus (DM) was defined as follows:
(1) exposure to any anti-diabetic agent; (2) fast-
ing plasma glucose of = 7mmol/l in two meas-
urements or 11.1mmol/l in one measurement;
and/or (3) haemoglobin Alc =6.5%.24

HCC risk scores and cut-off values for risk
stratification

Five predictive scores for the development of
HBV-related HCC, including GAG-HCC score,!?
CU-HCC score,'® PAGE-B score,?* mPAGE-B
score2! and aMAP score,?2 were each calculated.
Patients in this study were classified into low- or
high-risk HCC groups according to the cut-off
values of 82, 20, 10, 9 and 50 for the GAG-HCC,
CU-HCC, PAGE-B, mPAGE-B and aMAP
scores, respectively (Supplementary Table S1).

Outcomes and follow-up
The major outcome was HCC development. The
secondary outcomes were liver transplantation
and all-cause mortality.

The follow-up end point was the date of HCC
diagnosis, liver transplantation or the last visit in

the absence of HCC development. Patients lost
to follow-up were censored at the last docu-
mented visit, and the last follow-up time was 1
March 2021.

Statistical analysis

Data were analysed using SAS (Version 9.4;
SAS Institute Inc., Cary, NC, USA) and R 4.1.0
(R Foundation, Inc.; http://cran.r-project.org/).
Continuous variables are expressed as
mean *+ standard deviation (SD) or as median
[interquartile range (IQR)], as appropriate,
whereas categorical variables are presented as
number (percentage). Differences in continuous
variables were examined for statistical signifi-
cance using Student’s ¢ test or the Kruskal-Wallis
rank-sum test, depending on the distribution of
the data.

Categorical variables were analysed using the
Chi-square test or Fisher’s exact test. Factors
associated with cumulative HCC incidence were
identified using univariate and multivariate Cox
regression analyses. All variables with a p value
less than 0.1 under univariate Cox regression
analysis entered the stepwise selection process
and those with a p value less than 0.05 were
retained. The hazard ratio (HR) and 95% confi-
dence interval (CI) were calculated. A two-sided
p value <0.05 was considered statistically
significant.
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TDF and ETV became available in mainland
China in June 2014 and March 2006, respec-
tively. Considering that TDF was approved more
recently than ETV and that patients treated with
ETV were relatively more likely to develop HCC,
owing to the longer observation period, the initial
follow-up period was initiated in June 2014,
when TDF was available in mainland China.
Propensity score matching (PSM) was performed
to reduce significant differences in baseline char-
acteristics between the two treatment groups.
Factors with p < 0.1 in univariate logistic regres-
sion with treatment types (ETV/TDF) were
identified as different baseline factors between
the two groups and were incorporated into the
PS model using 1:4 nearest-neighbour matching.
The detailed results of the logistic regression
used to apply the PS model are described in
Supplementary Table S4. The predictive perfor-
mance of the HCC risk scores was assessed by
calculating Harrell’s c-index.

Results

Demographic characteristics

A total of 1453 patients with CHB-related com-
pensated cirrhosis who were initially treated with
TDF or ETV were included in the analysis
(Figure 1). Median age was 46years (IQR, 37—
54) and 1049 (72.2%) were men. The TDF and
ETYV groups comprised 188 patients (12.9%) and
1265 patients (87.1%), respectively. TDF-treated
patients were younger, less frequently diabetic
and had a lower median FIB-4 score compared
with ETV-treated patients (all p<0.05; Table 1).
The TDF group had higher median PLT, ALB,
ALT, AST, and HBV DNA levels, as well as a
higher proportion of HBeAg positivity, than the
ETV group (all p<0.05; Table 1). The five HCC
risk scores in the TDF-treated patients were
lower than those in the ETV-treated patients,
which was reflected by different HCC risk scores
(Table 1).

Clinical outcomes and cumulative HCC

incidence in the entire cohort

Among the entire cohort, 95 (6.54%) patients, 92
in the ETV group and 3 in the TDF group, devel-
oped HCC during a median follow-up duration of
26.1 months (IQR, 16.7—44.3 months). One ETV-
treated patient died of pulmonary carcinoma, and

no patients underwent liver transplantation. The
3-year HCC incidence was 2.0% (95% CI, 0.9%—
3.1%) and 7.5% (95% CI, 6.6%-8.5%) in the
TDF and ETV groups, respectively. TDF treat-
ment was associated with a lower HCC risk than
ETV (HR = 0.22; 95% CI, 0.070-0.702;
$»=0.010), and the p value for the log-rank test
was 0.005 in the entire cohort (Figure 2(a)).

Cox regression analysis of factors associated

with HCC in the entire cohort

Other factors associated with HCC risk in the
entire cohort included age (HR = 1.060; 95%
CI, 1.050-1.080; p<<0.001), DM (HR = 3.870;
95% CI, 2.360-6.350; p<0.001), PLT
(HR = 0.989; 95% CI, 0.984-0.994; p<<0.001),
ALB (HR = 0.936; 95% CI, 0.905-0.968;
P<0.001), TB (HR = 1.010; 95% CI, 1.000-
1.010; p=0.007), and ALT (HR = 0.997; 95%
CI, 0.994-1.000; p»=0.026) (Supplementary
Table S3). Furthermore, age (HR = 1.050; 95%
CI, 1.030-1.069; p<<0.001), DM (HR = 2.698;

95% CI, 1.609-4.526; p<0.001), PLT
(HR = 0.994; 95% CI, 0.989-0.999; p=0.026),
TB (HR = 1.014; 95% CI, 1.007-1.022;

$»<0.001), and ALT (HR = 0.995; 95% CI,
0.991-0.999; p=0.008) were independently asso-
ciated with HCC development in the entire
cohort (Supplementary Table 3).

Comparison of effect of TDF and ETV treatment

on HCC development risk after PSM

According to the results of logistic regression
using ETV or TDF as dependent variables
(Supplementary Table S4), age, sex, DM, PLT,
ALT, AST, HBeAg status, HBV DNA, and
FIB-4 index were calculated in the PS model for
the entire cohort. The mPAGE-B score has also
been matched since it showed the best predictive
performance for HCC among six scoring systems
in this cohort (Harrell’s c-index, 0.770; 95% CI,
0.722-0.817) (Table 2). After PSM, 160 TDF-
treated and 553 ETV-treated patients were
included. There was no significant difference in
demographic characteristics between the two
groups after PSM (all p>0.05; Table 1). TDF
treatment had a lower HCC development risk
trend than ETV treatment, but the difference was
not significant (HR = 0.48; 95% CI, 0.144—
1.626; p=0.240), and the p value for the log-rank
test was 0.229 after PSM (Figure 2(b)).
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HCC in the entire cohort
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Figure 2. Cumulative incidences of hepatocellular carcinoma in tenofovir disoproxil fumarate (TDF) versus
entecavir (ETV): (a) entire cohort and (b) entire cohort after propensity score matching (PSM).

Table 2. Predictive performance of HCC risk scores at baseline in the entire cohort.

HCC risk score Harrell’s c-index 95% CI

GAG-HCC 0.735 0.689-0.781
CU-HCC 0.666 0.605-0.728
PAGE-B 0.723 0.664-0.782
mPAGE-B 0.770 0.722-0.817
aMAP 0.740 0.690-0.790

aMAP, age, male, albumin-bilirubin and platelet data; Cl, confidence interval; CU-HCC, Chinese University-HCC; GAG-
HCC, guide with age, gender, HBV DNA, core promoter mutations and cirrhosis-HCC.

Sensitivity analysis

The HCC risk between the TDF and ETV groups
was compared in different HCC risk score sub-
groups (Figure 3). The results showed that TDF
treatment was associated with lower HCC occur-
rence in high-risk patients with a GAG score
=82, PAGE-B score =10, and aMAP score =50
when compared with ETV treatment (all p<0.05)
(Figure 3). The cumulative HCC incidences were
lower in the TDF group than in the ETV group
among patients with high HCC risk (GAG-HCC
score =82 subgroup, CU-HCC score =20 sub-
group, PAGE-B score =10 subgroup, mPAGE-B
score =9 subgroup, and aMAP =50 subgroup)
(all log-rank p<<0.05) (Figures 4 and 5(b)). In
contrast, the differences in HCC development

between TDF and ETV treatment did not exist in
low-risk subgroups according to various risk score
models (all p>0.05) (Figures 3, 4, and 5(a)).

Subgroup analysis of HCC risk based on

mPAGE-B score

Since the mPAGE-B score showed the best pre-
dictive performance of HCC in this cohort of five
scoring systems (Table 2), we stratified all patients
into high- and low-risk groups: patients with
mPAGE-B score =9 (high HCC risk) and others
with mPAGE-B score <9 (low HCC risk). The
difference in cumulative HCC incidence between
TDF and ETV was significant among patients
with mPAGE-B score =9 (log-rank p=0.048)
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Subgroups Hazard Ratio (95%Cl) P
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Figure 3. Hepatocellular carcinoma incidence for tenofovir disoproxil fumarate (TDF) versus entecavir (ETV] in

subgroups.

but was not different among patients with
mPAGE-B score <9 (log-rank p=0.303) (Figure
5(a) and (b)).

The baseline characteristics of TDF- and ETV-
treated patients with mPAGE scores =9 were
described (Table 3), including 86 patients
(9.4%) in the TDF group and 829 patients
(90.6%) in the ETV group. In this population,
88 (9.6%) patients developed HCC (3 in the
TDF group and 85 in the ETV group). To vali-
date the difference in cumulative HCC inci-
dence between the two drugs, age, sex, HBeAg,
and mPAGE-B scores were matched in patients
with an mPAGE-B score =9 based on the results

of logistic regression using ETV or TDF as
dependent variables (Supplementary Table S4).
After the 1:4 PS-matched analysis, the baseline
characteristics of the ETV and TDF groups
were described, and all baseline characteristics
were comparable between the groups (all
p>.05; Table 3). The cumulative HCC inci-
dence was significantly lower in the TDF-
treated patients than in the ETV-treated patients
after PSM [log-rank p=0.023; Figure 5(c)].
Cox regression analysis showed that TDF treat-
ment was associated with a significantly lower
HCC risk after PSM (HR = 0.277; 95% CI,
0.085-0.903; p=0.033) in patients with an
mPAGE-B score =9.
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Figure 4. Cumulative incidences of hepatocellular carcinoma in tenofovir disoproxil fumarate (TDF) versus
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Figure 5. Cumulative incidences of hepatocellular

carcinoma in tenofovir disoproxil fumarate (TDF)
versus entecavir (ETV): (a) mPAGE-B score <9, (b)
mPAGE-B score =9 before PSM and (c) mPAGE-B
score =9 after PSM.

Discussion

Current treatment guidelines do not indicate a
preference for ETV or TDF in patients with cir-
rhosis.%7 This multicentre, retrospective study of
treatment-naive patients with CHB-related com-
pensated cirrhosis compared HCC development
between those initially treated with TDF or ETV.
We found that there was no difference in the risk
of HCC development between CHB patients and
compensated patients with cirrhosis. However,
among those with high HCC risk scores (e.g. an
mPAGE-B score =9), TDF-treated patients had
a significantly lower HCC incidence than ETV-
treated patients.

Several studies with treatment-naive patients with
CHB-related compensated cirrhosis as well as a
cirrhotic subgroup found no difference in HCC
risk between TDF and ETV therapy.®4 In con-
trast, Choi’s study included 2914 pairs after base-
line characteristics matching and found that TDF
treatment was associated with a significantly
lower risk of HCC in cirrhotic patients by multi-
variable analysis (HR = 0.64; 95% CI, 0.43—
0.95; p=0.03).15

A series of studies have compared the difference of
efficacy and safety between the two first-line drugs
in compensated cirrhotic populations, but few
have focused on that in the context of HCC devel-
opment according to risk stratification. Our study
collected 1493 treatment-naive patients with
CHB-related compensated cirrhosis and found
that TDF treatment was not associated with lower
HCC incidence compared with ETV treatment
among all patients by multivariate analysis and
PS-matched analysis, which was similar to most
previous studies.® 1% After comparing the baseline
characteristics of our study (before PSM) and
Choi’s study,!> we found that the HCC risk score
in the cirrhotic subgroup from Choi’s cohort was
similar or higher than that in our study. Although
studies with negative results®1# did not evaluate
HCC risk scores for each subject, the baseline
platelet counts in CHB-related cirrhosis patients
in these studies were much higher than those in
our study. There is no doubt that low platelet
count is a high-weight factor in several HCC scor-
ing systems2%-22 and is significantly associated with
severe liver cirrhosis and HCC development.

Meanwhile, a recent study demonstrated that
TDF-treated patients had a lower risk of HCC

journals.sagepub.com/home/taj


https://journals.sagepub.com/home/taj

THERAPEUTIC ADVANCES in

Chronic Disease

Volume 13

"a)edewny 11x0J1dosIp JiAojoua) ‘41 ‘uigndniq

1e10} ‘gl ‘g siyyeday oluodyd ul BwoOUIDIED JBN])8d0)eday Joj UOIIBWIISS YSId ‘g-HOVYIY ‘3unod 39)193eyd ‘|14 ‘ebued ayiaenbaaiul ‘Y| 'sndia g siijeday ‘AgH ‘usbnue a g siyizeday
‘ByagH ‘QJH-SIS0YJIID pue suoleynu Jajowold 8102 ‘YNQ AGH ‘Jepuab ‘abe yum apinb ‘99H-9Vv9 #-SIsodqly ‘y-g|d 41ABd33UD ‘A1T {QQH-ANSIBAIUN 8SBUIYD ‘QIH-ND ‘9SeuUlWeSUE}
ajejiedse ‘| Gy ‘9SeUlWIBSURI) BUIURIE ‘| ‘Xapul Oljed 19)9181d-0}- | SV ‘|¥dV ‘e1ep 19)91e1d pue uignanig-uiwngie ‘ojew ‘abe ‘qy e ‘dve ‘ulwngie ‘gTy ‘uisjoidoisj-eydie ‘d4v

9LE0 (G'19-L'%8) G'LS (6'19-1'GS) 0'8S 1200 (9°19-L'98) 9°LS (7°€9-8'GG) 765 (40I) uelpaw ‘dye
2820 (CL-6) L1 (L-0L) LL 7000 (ZL-0L) L1 (€L-0L) L1 (4DI) uelpaw 'g-39vdw
§LZ'0 (61-91) LL (6L-91) L1 60€°0 (61-91) L1 (61-GL) L1 (4D1) uelpaw ‘g-39vd
50Z°0 (€L-0L) LL (Zl-6) L1 L9€°0 (€L-0L) L1 (€L-6) L1 (4DI) uelpaw ‘g-HIVIY
L68°0 (G'0Z-G'91) 0°61 (022-G91) 061 €800 (G0Z-G'91) 061 (G€Z-G'LL) 061 (4D1) uelpaw ‘9JH-NJ
G€8'0 (GL0L-G'L6) €'L6 (€20L-616) 0'L6 9700 (LL0L-0'L6) L6 (0'G0L-€L'26) L'86 (4DI) ueIpaW ‘Q0H-9V9
GY5°0 (€G7-16'1) 88'C (LT'6-76°1)80°E £10°0 (89'7-€6°1) 90°€ (EL'9-LET) v9'E (4DI) uelpaw ‘xapul ¥-g|4
09470 (8L'2-LL0)8Z'L (1€2-690) 221 7180 (9€72-9L°0) 8Z'L (9€72-94°0) LEL (40I) uelpaw ‘|Ydv
L60°0 (61'9-80"%) 0C'G (02'9-29°€) 687 6610 (71'9-20%) 8L'G (81'9-29°€) 60°G (4o1) uerpaw ‘(qu/n| °*601) YNO AgH
68€°0 (%Y°%S) € (%0°6Y) €Y1 €000 (%Y7'7S) €7 (%€°LE) 86Z (%) U ‘aAnisod-byagH
G9€0 (C0z-€€)T6 (L'62-6'€) 6L G880 (8'8L-€€) 96 (8'12-9°€) 89 (4DOI1) uetpaw qw/bu ‘q4y
622°0 (¢8-5'€€) 0§ (69-2€) €Y L9€°0 (G8-2€) 0§ (7L-2€) 9¥ (4D1) uelpaw /n| 1SV
G8L°0 (GELL -¥€) LG (94-2€) 9 L0L'0 (7L1-€€) LG (6L-1€) 97 (4o1) uetpaw /n| 11V
1190 (892-1€l) 6°8L (7'Ge-7'€l) 8°LL LSY0 (7'9Z-1'€L) 061 (G'GZ-62L) T'LL (4oI1) uetpaw q/jowr ‘g |
868°0 (Gv7-G'LE) 27 (G7-LE) LY 0L0°0 (G7-L€) T¥ (77-9¢€) Ly (4DI1) uetpaw /6 ‘gy
LYZ'0 (8€L-G'LL) GL1 (2€L-89) 70l 0L0°0 (8EL-LL) G'SLL (LEL-89) 66 (401) uelpaw /01 ‘17d
0EL’0 (%8°€) € (%0°6) 92 §6Z'0 (%LY) Y (%1°8) L9 (%) U ‘s@1aqeIg
1G6'0 (%9°88) 0L (%Y'88) 85¢ 7100 (%6°%8) €L (%9°2L) 209 (%) U 'x3s 31
G98°0 (16-G"LY) 9 (LG-1Y%) 9% 100°0> (¢5-27) 697 (85-v%) LG (4D1) uelpaw ‘sueak ‘aby
d (64=u) dal (262=U) AL3 d (98=u) dal (628=U) AL3

Bulysjew Wsd YV

buiysjew psd alojag

JnsiIepeIRy)

"(INSd) Buiyojew s102s Ayisuadoud Jslje pue a1ojaq 4= 9409S J9yYdW Yim syuaiied Jo sonsiieioeleyd oiydesbowsq “g a1qel

journals.sagepub.com/home/taj

10


https://journals.sagepub.com/home/taj

Y Huang, L Chen et al.

than ETV-treated patients among those with
decompensated cirrhosis (log-rank p=0.042 after
PSM).16 This is consistent with our results, as the
risk of HCC development varies with the severity
of the disease among patients with compensated
cirrhosis. Our findings suggested that TDF had
more benefits than ETV in reducing the risk of
HCC in both before and after PSM populations
with high-risk HCC, as assessed by the mPAGE-
B score. Moreover, two recent retrospective stud-
ies that compared the recurrence rate of HCC
after curative liver resection treatment between
ETV and TDF found that treatment with TDF
was significantly associated with lower risk of
late HCC recurrence compared with ETV ther-
apy.25:26 It is generally accepted that most early
cases of recurrence, within 2years, of hepatec-
tomy result from the dissemination of the primary
tumour, whereas most late cases of recurrence,
after 2years, of hepatectomy stem from the de
novo recurrence of tumours spontaneously arising
in the remaining liver.?” These findings suggest
that the difference in recurrence rates between
the two groups may originate from their different
preventive effects on de novo HCC recurrence.
Besides, most patients with HCC not only devel-
oped HCC from cirrhosis but also were in the
population with a high risk for HCC. These stud-
ies on individuals with HCC reinforce our con-
clusion. All these above could be understood as
the strength of the relationship increasing with
increased disease severity.

The mechanisms underlying this significant dif-
ference remain unclear. Previous studies reported
that the additional administration of nucleotide
analogues represented by TDF could increase
serum interferon (IFN)-A3 levels, which would
promote IFN gene expression and suppress
tumour growth compared with nucleoside ana-
logues represented by ETV.28:29 The underlying
mechanisms need to be explored further.

Our study not only compares the two drugs in
terms of the reduction in HCC risk among cir-
rhotic patients undergoing antiviral treatment but
also reveals those who require particular atten-
tion. It was found that age, DM, PLT, TB level,
and ALT level were independently associated
with HCC in patients with HBV-related cirrhosis,
which is a finding that is in agreement with previ-
ous studies.?%-32 An increasing number of studies
have exhibited an association between DM and

HCC,33:3¢ although the exact mechanism under-
lying this association is incompletely under-
stood.3> Moreover, a recent study reported that
patients with DM were less likely to have regres-
sion of cirrhosis after NA therapy.3¢ Our data fur-
ther indicate that DM is becoming a major
outcome and determinant of CHB-related cirrho-
sis in the era of antiviral therapy.

The overall incidence of HCC in this study
(6.4%, 95 of 1453 patients) was relatively lower
than that in previous studies, which might be
due to the exclusion of patients with HCC devel-
opment within 12 months after treatment initia-
tion. Compared with the exclusion of patients
who developed HCC within 6 months,3-10:12,15,16
we set more stringent exclusion criteria to
exclude micro-HCC that had occurred prior to
NA treatment. The other strength of this study
is that it included a multicentre cohort involving
nine hospitals. In addition, considering that the
difference in the follow-up time between the two
drugs resulted in different levels of HCC risk, a
consistent treatment commencement time was
implemented to make the two groups more com-
parable. The sensitivity analysis and detailed
subgroup analysis confirmed the reliability of the
conclusions.

Our study has several limitations. First, this retro-
spective study was subject to selection bias and
confounding, as in other observational studies.
PSM was used to minimise baseline confounding
between the two groups. Second, the other limi-
tations were the considerable difference in sample
sizes between the two groups and the short fol-
low-up time. Due to the short launch-to-market
time and high price of TDF in China, TDF has a
relatively poor level of availability and affordabil-
ity compared with ETV. At that time, TDF was
mainly used for maternal and infant medicine.
Moreover, elderly patients with CHB-related cir-
rhosis are more likely to avoid TDF due to their
high renal toxicity and osteoporosis risks.%7
Third, data on other factors associated with the
development of HCC were also lacking, includ-
ing family history, HBV genotypes and HBsAg
levels.?738 Most CHB patients in China are
infected with HBV genotypes B and C, which are
different from the genotypes that infect Western
populations.3® The risk of HCC varies with HBV
genotype; therefore, the conclusion needs to be
further validated in other populations. Finally, as
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metabolic factors, including DM, obesity, and
hypertension, influence HCC development,3®
future studies should account for them.

Our findings may contribute to better manage-
ment of patients with CHB-related cirrhosis,
especially those at a high risk of HCC. Previous
studies have shown that PEG-IFN can reduce the
risk of HCC and have also attempted to use PEG-
IFN to reduce the risk of HCC in patients with
high HCC risk scores.*® However, most patients
with cirrhosis cannot tolerate PEG-IFN well, and
the incidence of discontinuation is high. Our data
demonstrated that TDF was superior to ETV in
reducing HBV-related HCC in patients with
CHB-related compensated cirrhosis at high HCC
risk scores, especially who are intolerant of and
ineligible for PEG-IFN. This will provide impor-
tant insights into clinical practice. Future pro-
spective studies with larger sample sizes and
longer follow-up periods are needed to confirm
our findings.

Conclusion

Our results suggest that there was no difference in
the risk of HCC in treatment-naive patients with
CHB-related compensated cirrhosis between
TDF and ETV as initial treatment. Among those
with high HCC risk scores, especially those with
an mPAGE-B score =9, TDF was associated with
a lower HCC incidence than ETV. Therefore,
TDF may be a better choice than ETV in such a
population, and this is a finding that may improve
the management of patients with CHB-related
cirrhosis to reduce their HCC risk.
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