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Abstract

Background and Aims: The application of antifibrotic
drugs to treat patients with chronic liver diseases who
are receiving antiviral therapies for hepatocellular carci-
noma (HCC) has not been established. Here, we aimed
to assess the impact of the Traditional Chinese Medicine
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Fuzheng Huayu (FZHY) on the occurrence of HCC in pa-
tients with hepatitis B virus-related compensated cirrho-
sis receiving the antiviral drug entecavir (ETV). Methods:
A multicenter retrospective cohort study was performed.
Compensated liver cirrhosis patients were divided into the
ETV+FZHY group or the ETV group according to treatment.
The cumulative incidence of HCC was analyzed using Ka-
plan-Meier and log-rank tests. Propensity score matching
was used for confounding factors. Stratified analysis and
Cox regression were used to determine the effects of FZHY
on the occurrence of HCC and liver function decompen-
sation. Results: Out of 910 chronic hepatitis B patients,
458 were in the ETV+FZHY group and 452 were in the
ETV group. After propensity score matching, the 5-year
cumulative incidence of HCC was 9.8% in the ETV+FZHY
group and 21.8% in the ETV group (p<0.01). The adjusted
hazard ratio for HCC was 0.216 (0.108, 0.432) when FZHY
treatment was >36 months. Age, diabetes, alanine ami-
notransferase, y-glutamyl transpeptidase, albumin, hepa-
titis B e-antigen, and fibrosis 4 score were associated with
the occurrence of HCC. FZHY decreased the risk of HCC in
patients aged >45 years with a hepatitis B virus DNA level
of 22,000 IU/I. Conclusion: Adjunctive FZHY treatment
reduced HCC occurrence in patients with hepatitis B virus
cirrhosis who were treated with ETV, possibly due to the
antifibrotic properties of FZHY.
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Introduction

Hepatocellular carcinoma (HCC) is a major cause of cancer-
related deaths worldwide.! In recent decades there has been
substantial progress in understanding the epidemiology, risk
factors, and molecular mechanisms of HCC, as well as in pre-
vention, surveillance, diagnosis, and treatment.

Hepatitis B virus (HBV) is a significant risk factor for HCC.
Elimination of HBV infection by vaccinations or suppression of
HBV replication with antiviral drugs such as interferon or nu-
cleoside analogues (NAs) can substantially reduce the occur-
rence of HCC.2 However, patients with a virologic response
to NAs still experience a high occurrence of HCC compared
to individuals with inactive chronic hepatitis B (CHB).3 Thus,
antiviral therapy alone in patients with chronic hepatitis B
does not eliminate the development of HCC,* necessitating
alternative prevention approaches.

Liver fibrosis and cirrhosis are crucial risk factors for the
development of HCC. Approximately 70% to 80% of HCC pa-
tients have cirrhosis. The risk of HCC is nearly 10 times high-
er in individuals with moderate liver fibrosis (F3-4) compared
to those with early or no fibrosis (FO-F2).5 In Asia, the annual
incidence of liver cancer in HBV carriers without cirrhosis is
approximately 0.5 to 1%, whereas it rises significantly to 3
to 6% for patients with cirrhosis.®

Traditional Chinese Medicine (TCM) has a rich history in
treating chronic liver diseases and has led to the develop-
ment of several antifibrotic products over the years. In the
treatment of HCC, certain herbal products have shown po-
tential benefits.”.8 In particular, antifibrotic herbal products
have shown efficacy in reducing HCC occurrence among pa-
tients with CHB.:10

A previous meta-analysis demonstrated the clinical effi-
cacy of the herbal product Fuzheng Huayu (FZHY) in terms
of its antifibrosis effects,!! and also demonstrated benefits
when paired with liver biopsies to treat patients with CHB.12
FZHY has also been shown to significantly reduce the 5-year
cumulative incidence of HCC in patients with hepatitis B cir-
rhosis.1® However, these prior studies have limitations in
terms of heterogeneous participants, including varying de-
grees of liver fibrosis, and different antiviral drugs such as
entecavir (ETV), adefovir, and others. The primary endpoints
of these studies mainly focused on varying occurrences of
HCC (Supplementary Table 1), and the role of antifibrotic
treatments on the occurrence of HCC and degree of fibro-
sis (compensated or decompensated cirrhosis) remains un-
clear. Thus, we designed a multicenter large sample cohort
study to determine the occurrence of HCC for patients with
compensated CHB cirrhosis receiving either the antiviral ETV
alone or ETV plus the antifibrotic TCM FZHY.

Methods

Study design and patients

This multicenter retrospective cohort study involved 20 par-
ticipating sites nationwide in China during a period of eight
years from January 2013 to December 2021. The inclusion
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criteria were as follows: (1) patients aged between 18 and 80
years old, (2) positive HBsAg for more than 6 months with no
prior ETV treatment, and (3) compensated liver cirrhosis.13
The exclusion criteria were: (1) decompensated cirrhosis,
(2) patients who had HCC, liver transplantation, or stem cell
transplantation, (3) patients treated with ETV for less than 12
months or with interferon application for more than 4 weeks,
(4) patients who experienced HCC or decompensation events
within 12 months after treatment, and (5) missing or incor-
rect key data, including important medical history, main bio-
chemical indicators, HBV DNA, HBeAg, and HBeAb.

The enrolled patients were divided into two groups based
on their drug history in the Hospital Information System:
ETV+FZHY and ETV alone. This study adhered to the Helsinki
Declaration of 1975 and received approval from the Medical
Ethics Committee of Shuguang Hospital.

Diagnosis criteria

Liver cirrhosis: Pathology: Cirrhosis was confirmed through
assessing the Ishak stage, specifically F5 or F6.

Imaging: Abdominal ultrasound, liver stiffness measure-
ment (LSM), abdominal CT, or MRI were used to indicate cir-
rhosis or portal hypertension.

Fibroscan: For patients with normal total bilirubin (TBil)
and alanine aminotransferase (ALT) ranged from ULN-5xULN
(ULN=40 U/L), a Fibroscan result of >17.0 kPa was indicative
of cirrhosis. For those with normal TBil and ALT, a value of
>12.0 kPa was suggestive of cirrhosis.

In cases where pathology, endoscopy, and image data
were unavailable, a diagnosis of cirrhosis was made if at least
two of the following criteria were met: (1) platelet count (PLT)
<100x10° cells/L without any other identifiable causes; (2)
serum albumin (Alb) <35.0 g/L; (3) international normalized
ratio (INR) >1.3 or prolonged by more than 3 seconds; and
(4) AST/PLT ratio index (APRI) >2.

HCC: An HCC diagnosis was based on at least one of the
following criteria: (1) HCC confirmed through pathological
examination of a tissue sample, or (2) liver/abdominal MRI/
CT scan suggestive of HCC.14

Decompensation events: Decompensation events in-
cluded pleural fluid or ascites, variceal bleeding, hepatic en-
cephalopathy, spontaneous bacterial peritonitis, and hepa-
torenal syndrome. These events were further divided into
two categories: portal hypertension-related events (includ-
ing pleural fluid or ascites and variceal bleeding) and other
hepatic events.

Modified PAGE-B (mPAGE-B) score'>

The mPAGE-B score, which is estimated according to PLT
counts, age, and gender, was used to define HCC risks among
CHB patients receiving antiviral treatment. For mPAGE-B
scores <8, the patients were considered at low-risk, for 9-12
scores, at medium-risk; and for scores >13, at high-risk.

Treatment and follow-up

Entecavir was given orally at 0.5 mg once a day, and FZHY
tablets (details of the quality control can be found in the sup-
plementary material) were given orally at 1.6 g three times
a day. Clinical information from patients was collected at
three time points: the initial antiviral treatment (baseline),
one year after antiviral treatment, and the final follow-up of
endpoint events including the occurrence of HCC or decom-
pensation events.

Outcomes and endpoints
The primary endpoint was the 5-year cumulative incidence
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of HCC. The secondary endpoint was the 5-year cumulative
incidence of decompensation events.

Sample size calculation

In this study, we anticipated that the combination therapy of
ETV and FZHY would decrease the 5-year occurrence of HCC
by 25% compared to ETV alone, resulting in an expected
incidence rate of 10.4%.10 We used the reference value from
the study by Wong et al. who reported a 13.8% cumulative
5-year incidence of HCC in patients with compensated hepa-
titis B cirrhosis receiving ETV intervention.16

To determine the required sample size, a 1:1 ratio was
used for cases in both groups of ETV+FZHY and ETV alone.
The statistical efficacy was set at 0.8. The sample size cal-
culation was based on the 5-year cumulative event rate in
both groups, employing the Log rank test, which resulted in
a minimum sample size of 417 participants in each group.

Statistical analysis

Values were expressed as meansxSD or number and per-
centage (%). Normally distributed continuous variables were
compared using the t-test, while the Mann-Whitney U test
was utilized for non-normally distributed data. For categori-
cal data, the Chi-square test and Fisher’s exact test were
employed.

The cumulative incidence of HCC is presented using a Ka-
plan-Meier (KM) curve and tested using the log-rank test.
Propensity score matching (PSM) was employed for the cor-
rection of confounding factors. The indicators considered
in the matching process included gender, age, HBV DNA,
HBeAg, HBeAb, ALT, aspartate aminotransferase (AST), TBIL,
Alb, y-glutamyl transpeptidase (GGT), PLT, creatinine (Cr)
and alpha-fetoprotein (AFP). A 1:1 ratio was used for PSM,
and the caliper range was set at 0.2.

Subgroup analysis involved comparing the 5-year cumula-
tive incidence of HCC and decompensation events between
the ETV and ETV+FZHY interventions, based on the dura-
tion of therapy and the mPAGE-B risk score. Cox regression
analysis was performed to assess the risk factors for HCC
between the ETV+FZHY and ETV groups. The crude hazard
ratio (HR) and adjusted HR (aHR), along with their corre-
sponding 95% confidence intervals (CI), were computed and
interpreted accordingly. APRI and FIB-4 comparisons at dif-
ferent time points were analyzed using a two-way repeated-
measures ANOVA (taking into account time and treatment
modality). p-values of <0.05 were considered significant. All
statistical analyses were conducted using SAS 9.4 and R data
(version 4.1.3) software.

Results

Baseline characteristics of study population

A total of 1,774 patients from 20 centers nationwide were
initially selected. A cohort of 910 patients was finally enrolled
in the study according to the inclusion criteria. From this co-
hort, 458 patients received ETV+FZHY and 452 received ETV
alone (Fig. 1). In this study, 512 patients were diagnosed
with liver cirrhosis according to liver histology (pathology),
and 398 patients were diagnosed based on images, biochem-
ical parameters, etc. The median age was 50 years in the
ETV+FZHY group and 45 years in the ETV group (p<0.01).
There were 351 (76.8%) males in the ETV+FZHY group and
328 (72.5%) males in the ETV group (p=0.095). The median
follow-up was 39 months.

At baseline, patients in the ETV+FZHY group exhibited
lower levels of ALT, AST, and TBil, and higher levels of PLT

and Alb compared to those in the ETV group (p<0.05) (Table
1). The prevalence of a family history of HCC, CHB and al-
cohol consumption was significantly higher in the ETV+FZHY
group. Furthermore, there was a lower rate of diabetes at
baseline in the ETV+FZHY group compared to the ETV group
(both p<0.01).

After PSM, there were 231 patients in each group, and the
baseline characteristics were comparable between the two
groups (Table 1).

Primary endpoint

Effect of ETV+FZHY on the cumulative incidence of
HCC: Before applying PSM, a total of 24 patients (5.2%)
developed HCC in the ETV+FZHY group, while 91 patients
(20.1%) developed HCC in the control group. Following PSM,
the 3-year cumulative incidence of HCC was 3.3% and the
5-year cumulative incidence was 9.8% in the ETV+FZHY
group. The cumulative incidence of HCC in the ETV group
was 9.2% at 3 years and 21.8% at 5 years. These findings
indicate that the application of ETV+FZHY therapy resulted in
a lower cumulative incidence of HCC, regardless of whether
PSM was applied.

There was a significant reduction in HCC occurrence in
the ETV+FZHY group as evidenced by the KM survival analy-
sis (Fig. 2). The cumulative incidence of HCC was signifi-
cantly lower in the ETV+FZHY group (p<0.01) regardless of
whether PSM was applied, suggesting the beneficial effect
of ETV+FZHY therapy for reducing the risk of HCC develop-
ment.

We divided the ETV+FZHY group into three subgroups
based on the duration of FZHY usage: 6-12 months, 12-36
months, and >36 months. When the duration of FZHY usage
was >12 months, the aHRs were 0.194 (95% CI 0.1-0.375,
p<0.01) and 0.216 (95% CI 0.108-0.432, p<0.01) for the
different time intervals, indicating stronger protective effects
of FZHY on HCC occurrence when used for longer durations
(Table 2 and Fig. 3). PSM analysis suggested that a duration
of FZHY usage of >12 months was associated with a signifi-
cant reduction in the occurrence of HCC (Fig. 3).

Based on mPAGE-B scores, the initial cohort was divided
into three groups: low-risk (n=144), medium-risk (n=438)
and high-risk (n=328). The cumulative incidence of HCC in
the FZHY group decreased significantly in both the medium-
risk and high-risk groups (both p<0.05, Fig. 4A-C). After
PSM, the cumulative incidence of HCC in the FZHY group de-
creased significantly in the medium-risk group (p=0.002),
but there was no significant benefit in the low-risk and high-
risk groups after PSM (Fig. 4D-E).

Secondary endpoint

Effect of ETV+FZHY on the cumulative incidence of
hepatic events: Before PSM, the ETV group had 13 de-
compensation events (excluding HCC) with a prevalence of
2.8%, while the ETV+FZHY group had 12 events (2.5%).
In the ETV group, the decompensation events included up-
per gastrointestinal bleeding (n=5), spontaneous peritonitis
(n=1), and ascites (n=7). Similarly, in the ETV+FZHY group,
the decompensation events included upper gastrointestinal
bleeding (n=5), and ascites (n=7). After PSM, a total of 11
PHT-related events were observed among all participants,
with seven cases in the ETV group and four cases in the
ETV+FZHY group.

The results of the KM analysis demonstrated that the cu-
mulative incidence of PHT-related events over the 5-year
follow-up was lower in the ETV+FZHY group compared to
the ETV group. After PSM, the 5-year cumulative incidence of
PHT-related events was 10.41% in the ETV group and 2.37%
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initial treatment
2013.1.1~2021.12.31

1774 Compensated hepatitis B cirrhosis with ETV as

from 20 centers nationwide

Excluded: N=388

N=1298

Meeting inclusion criteria

92 patients' treatment less than 12 months
108 patients were under decompensation

5 patients had interferon treatment > 4 weeks at
any time

18 patients' endpoint events occurred within 12
months after treatment
86 patients had HCC or other hepatic events

N=910

before treatment
79 patients got Missing or wrong key data

(medical history, etc.)

ETV
N=452

ETV+FZHY
N=458

Y

Propensity Score Matching by 1: 1

A

ETV
N=231

ETV+FZHY
N=231

HCC
N=20

PHT-related events
N=7

HCC
N=11

PHT-related events
N=4

Fig. 1. Flowchart of patients with compensated CHB cirrhosis receiving in ETV+FZHY or ETV alone. CHB, chronic hepatitis B; ETV, entecavir; HCC, hepatocel-

lular carcinoma; FZHY, Fuzheng Huayu tablets; PHT, portal hypertension.

in the ETV+FZHY group (p=0.083, Fig. 5).

Risk factors of HCC in CHB cirrhosis

Analysis of the initial cohort before PSM using both uni-
variate and multivariate Cox regression revealed that sev-
eral clinical factors were associated with the occurrence of
HCC (Table 3). Protective factors for HCC included age <45
years, absence of diabetes, GGT <64 IU/I, and negative
HBeAg. Elevated levels of ALT (>40 IU/l), lower levels of
Alb (<35 g/I), and an increase in the FIB-4 index were risk
factors for HCC (Table 3).

Stratified analysis following PSM revealed a reduction in
the 5-year cumulative incidence of HCC in the ETV+FZHY
group. Among patients >45 years of age, the combination
of FZHY showed a significant reduction in the cumulative in-
cidence of HCC (HR 0.45, 95% CI 0.203-0.996, p=0.049).
Similarly, among individuals with lower ALT levels (<40 IU/I),
FZHY treatment also resulted in a decrease in HCC occur-
rence (HR 0.239, 95% CI 0.088-0.649, p=0.005). Individu-
als with HBV DNA levels >2,000 IU/ml also exhibited a lower
hazard of HCC when receiving FZHY therapy (HR 0.37, 95%
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CI 0.147-0.934, p=0.035). Overall, the combined therapy of
FZHY had the potential to reduce the cumulative risk for the
progression of cirrhosis to HCC (Fig. 6).

Chemoprevention of HCC may rely on FZHY's antifi-
brosis properties

We collected and analyzed HBV DNA data at 3 temporal
phases: baseline, 1 year after antiviral therapy, and the final
visit. Virological response (VR) was defined as HBV DNA<100
IU/ml.® After PSM, the rates of HBV VR between the HCC and
non-HCC groups in all treatments at 1-year and the final visit
were 76.7%, 80% and 77.6%, 72.4% (p=0.909 and 0.367,
Supplementary Table 3). The rates of VR in patients with
HCC between the two treatment groups which received ETV
or FZHY+ ETV after PSM were 80% and 63.6% (p=0.405,
Supplementary Table 4), it suggested that FZHY’s adjunctive
effect on tumorigenesis in patients with cirrhosis was not as-
sociated with HBV DNA inhibition, but may be closer to its
anti-fibrotic property.

Evaluation of the noninvasive indexes of fibrosis during
follow-up between the two groups revealed that FIB-4 and
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Table 2. Risk of HCC in patients with compensated CHB cirrhosis receiving ETV+FZHY or ETV alone according to the cumulative use of FZHY

Total, HCC, Hazard Ratio (95% CI)
n=910/462 n=115/31  crude# p value Adjust* p value
ETV group 452/231 91/20
Reference

FZHY group 458/231 24/11

6-12 months 82/43 5/2 0.764 (0.309, 1.889) 0.56 1.488 (0.345, 6.418) 0.594
12-36 months 242/122 10/5 0.194 (0.1, 0.375) <0.01 0.346 (0.117, 1.027) 0.056
>36 months 134/66 9/4 0.216 (0.108, 0.432) <0.01 0.305 (0.113, 0.823) 0.019

#Crude HR represents relative hazard ratio; *Adjusted HR represents multivariate-adjusted hazard ratio for age, white blood cell count, platelets, ALT and GGT. CHB,
chronic hepatitis B; CI, confidence interval; HCC, hepatocellular carcinoma; ETV, entecavir; FZHY, Fuzheng Huayu tablets.

APRI decreased significantly after intervention. The decrease
in the FZHY+ETV group was greater than that in the ETV
group (p<0.01) (Table 4).

In our cohort, the LSM at the last follow-up was signifi-
cantly lower in the ETV+FZHY group than in the ETV group
(median 8.15 vs 11.8, p=0.003) (Supplementary Table 2),
suggesting that the chemopreventive effect of FZHY on HCC
is related to its antifibrotic properties.

A 50— — EIV
;‘\o‘ —— FZHY 6-12 months
6’ 40 FZHY 12-36 months
(&) —— FZHY >36 months
I
k]
° 30
©
N
2
o 20
=
S
= -
2 10
S
(@]

0

0

Follow up time (months)

Discussion

In this study, we found that FZHY was effective in preventing
HCC occurrence in patients with HBV-related cirrhosis. We
also observed that FZHY demonstrated a potential mitigat-
ing effect on portal hypertension related events. Confounding
factors such as age, diabetes, and liver function may have in-
fluenced the occurrence of HCC within the initial cohort. Even
among patients with known risk factors, those who received
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Fig. 3. The cumulative hazard of HCC and duration of FZHY treatment in patients with compensated CHB cirrhosis before (A) and after (B) PSM. ETV,
entecavir; FZHY, Fuzheng Huayu tablets; HCC, hepatocellular carcinoma. CHB, chronic hepatitis B; PSM, propensity score matching.
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lular carcinoma; PSM, propensity score matching.

FZHY therapy still achieved optimal therapeutic effects. Dur-
ing the follow-up, patients who received FZHY in combination
with ETV demonstrated a notable reduction in noninvasive in-
dicators of liver fibrosis. These findings collectively highlight
the efficacy and safety of long-term FZHY application in HCC
chemoprevention.

Even though antiviral drugs can reduce the occurrence of
HCC, the annual incidence of HCC in patients treated with
antivirals is still 1.5-2.5%.3 In addition to virological factors,
liver fibrosis is a major factor in the development of HCC;
thus, reversing fibrosis or cirrhosis is an effective strategy to
prevent HCC. However, there is a lack of FDA approved antifi-
brosis drugs or other chemoprevention therapies. Therefore,
many patients use TCM, which has a long history of treating
liver disease (including cirrhosis) and several herbal products

have been approved for their antifibrotic efficacy in the liver.
Liver fibrosis or cirrhosis increases the risk of developing
HCC in patients with hepatitis B. Our analysis of indexes of fi-
brosis during follow-up between the two groups revealed that
FIB-4 and APRI decreased significantly with the combined
ETV and FZHY treatment compared to ETV alone (p<0.01)
(Table 4). Previous studies have also revealed a relationship
between changes in LSM during follow-up and fibrosis re-
gression.t7:18 In our cohort, the LSM at the last follow-up in
the ETV+FZHY group was significantly lower than that in the
ETV group (median 8.15 vs 11.8, p=0.003) (Supplementary
Table 2). This suggests that the chemoprevention property of
FZHY against HCC may be due to its antifibrosis properties.
In the present study, the 5-year cumulative hazard of HCC
in patients receiving ETV alone was 20.1% before PSM. This
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Fig. 5. The cumulative hazard of hepatic events between two groups of patients with compensated CHB cirrhosis receiving ETV+FZHY or ETV
alone before (A) and after (B) PSM. The cumulative hazard of PHT-related events was lower in the ETV+FZHY group before and after PSM (Log rank p=0.66
and 0.083). ETV, entecavir; FZHY, Fuzheng Huayu tablets; HCC, hepatocellular carcinoma; CHB, chronic hepatitis B; PHT, portal hypertension; PSM, propensity

score matching.
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Table 3. Univariate and multivariate Cox proportional hazard regression analysis of prognostic factors in patients with compensated CHB cirrhosis

before PSM
No. Univariate analysis Multivariate analysis
Factors .
patients  HR (95% CI) p values HR (95% CI) p values

Sex (Female/ Male) 230/680 0.826 (0.539, 1.267) 0.382

Age (<45/245) years 380/530 0.198 (0.109, 0.361) <0.01 0.248 (0.121, 0.509) <0.01
Diabetes (No/ Yes) 851/59 0.26 (0.164, 0.412) <0.01 0.232 (0.128, 0.418) <0.01
Alcohol consumption (No/ Yes) 524/86 1.095 (0.64, 1.875) 0.741

Family history of HBV (No/ Yes) 331/169 1.351 (0.876, 2.084) 0.174

Family history of HCC (No/ Yes) 452/44 0.879 (0.44, 1.75) 0.715

WBC x109/I 1.003 (0.893, 1.128) 0.955

HGB g/I 1.005 (0.995, 1.015) 0.314

PLT (<140/2140) x109/I 573/278 1.42 (0.892, 2.261) 0.139

ALT (<40/240) 1U/I 621/213  1.849 (1.085, 3.151)  0.024 3.104 (1.451, 6.638) <0.01
AST (<2ULN/=2ULN) IU/I* 719/116 1.058 (0.591, 1.893) 0.849

GGT (<64/264) 1U/I 573/294 0.682 (0.455, 1.022) 0.064 0.594 (0.382, 0.923) 0.021
Alb (<35/235) g/I 124/702 1.552 (0.99, 2.439) 0.055 1.668 (1.021, 2.726) 0.041
TBil pmol/I 1.005 (1, 1.01) 0.07

Cr pymol/I 0.997 (0.979, 1.014) 0.701

AFP (<8.78/=8.78) ng/ml 479/322 0.625 (0.418, 0.934) 0.022

HBeAg (Negative/Positive) 470/348 0.677 (0.459, 0.999) 0.05 0.619 (0.39, 0.982) 0.041
HBV DNA (<2,000/22,000) IU/ml  183/628 0.633 (0.366, 1.093) 0.101

LSM (<12.4/212.4) kPa 117/264  0.441 (0.144, 0.956)  0.053

APRI 1.056 (0.992, 1.1) 0.088

FIB-4 1.085 (1.056, 1.116) <0.01 1.11 (1.026, 1.202) <0.01

*The UNL of AST was 40 IU/l. APRI, AST/PLT ratio index; AFP, alpha-fetoprotein; Alb, albumin; ALT, alanine aminotransferase; AST, aspartate aminotransferase; Cr,
creatinine; GGT, y-glutamyl transpeptidase; HGB, hemoglobin; PLT, platelet; PSM, propensity score matching; TBil, total bilirubin; WBC, white blood count; CHB, chronic

hepatitis B; CI, confidence interval; LSM, liver stiffness measurement; HBV, hepatitis B virus; FIB-4, Fibrosis 4 score; HR, hazard ratio.

finding aligns with a previous study involving a Chinese co-
hort,10:19 but is slightly higher than the hazard reported in
other studies.1420 Compared to the study by Shi et al, we
targeted a population of patients with compensated HCC who
were receiving ETV treatment. This implies greater uniform-
ity among the patients included in the cohort.

We also found that two noninvasive fibrosis indexes, FIB-
4 and APRI, significantly decreased in both groups during
follow-up. However, the ETV+FZHY group exhibited a larger
decrease than the ETV group. Additionally, there was a sig-
nificant difference in the LSM value after treatment between
the two groups. It is important to note that the changes in
LSM were not different between the two groups, given that
only a limited number of eligible patients underwent meas-
urements twice (146 cases, accounting for 1/6 of all pa-
tients), and there were noticeable variations in LSM values
among different centers.

FZHY consists of a number of TCM ingredients, such as
Danshen, Chongcao, Taoren, Jiaogulan, Songhuafen, and
Wuweizi. The mechanisms of action underlying FZHY's an-
tifibrosis effects in the liver likely involve multiple aspects,
including the inhibition of hepatic stellate cell activation,
hepatocyte protection from injury, improvement in the dedif-
ferentiation of hepatic sinusoidal endothelial cells, and sup-
pression of macrophage polarization.21.22 Notably, cirrhotic
livers often exhibit endothelial dysfunction and irregular vas-

cularization, both of which can be corrected by FZHY treat-
ment.23 Among the various mechanisms of Chinese herbal
medicine that can reduce HCC, improvement of fibrosis is a
primary outcome for reducing HCC pathogenesis.

With regard to confounding factors, the existing literature
indicates that age and modifiable factors such as alcohol con-
sumption, smoking, and metabolic syndrome are risk factors
for HCC in patients with CHB.2425 The possible mechanisms
underlying this relationship may involve hepatocyte prolif-
eration triggered by hyperinsulinemia, activation of inflam-
matory responses, or aldehyde dehydrogenase 2 deficiencies
in cirrhotic patients.26-28

Our study has several limitations that should be noted.
First, this was a retrospective study with unmatched baseline
data, but we performed PSM to address this issue. Secondly,
our study focused specifically on a population of patients
with compensated CHB cirrhosis who were receiving ETV. It
is important to note that patients treated with ETV may ex-
perience regression of fibrosis but remain at risk for HCC.
Therefore, the beneficial effects of Fuzheng Huayu tablets
for populations that have previously received antiviral treat-
ments require further investigation.

Conclusions

This retrospective cohort study suggests that combining ETV
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Fig. 6. Subgroup analysis based on Cox regression after PSM for HCC hazard between two groups of patients with compensated CHB cirrhosis receiv-
ing ETV+FZHY or ETV alone. ULN of ALT, 45 IU/I for men and 30 IU/I for women; ULN of AST, 40 IU/I. ETV, entecavir; FZHY, FuzhengHuayu tablets; HBV, hepatitis
B virus; PLT, platelet; ALT, alanine aminotransferase; AST, aspartate aminotransferase; GGT, y-glutamyl transpeptidase; AFP, alpha-fetoprotein; Alb, albumin; PSM,

propensity score matching; HCC, hepatocellular carcinoma.

with FZHY can potentially reduce the cumulative incidence of
HCC in patients with compensated CHB cirrhosis. This benefit
may be attributed to the antifibrotic property of FZHY. These
findings provide a promising clinical approach for HCC chem-
oprevention. Further studies including large-scale, prospec-
tive, and randomized clinical trials are required to further
validate our findings.
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