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Preemptive antiviral therapy with entecavir can reduce
acute deterioration of hepatic function following
transarterial chemoembolization

Sun Hong Yoo', Jeong Won Jang?, Jung Hyun Kwon?, Seung Min Jung’, Bohyun Jang?, and Jong Young Choi’

'Department of Internal Medicine, Bundang Jesaeng Hospital, Seongnam; “Department of Internal Medicine, College of Medicine, The
Catholic University of Korea, Seoul, Korea

Background/Aims: Hepatic damage during transarterial chemoembolization (TACE) is a critical complication in patients
with hepatitis B virus (HBV)-related hepatocellular carcinoma (HCC). Apart from its role in preventing HBV reactivation,
there is some evidence for the benefits of preemptive antiviral therapy in TACE. This study evaluated the effect of
preemptive antiviral therapy on acute hepatic deterioration following TACE.

Methods: This retrospective observational study included a prospectively collected cohort of 108 patients with HBV-
related HCC who underwent TACE between January 2007 and January 2013. Acute hepatic deterioration following TACE
was evaluated. Treatment-related hepatic decompensation was defined as newly developed encephalopathy, ascites,
variceal bleeding, elevation of the bilirubin level, prolongation of prothrombin time, or elevation of the Child-Pugh score
by >2 within 2 weeks following TACE. Univariate and multivariate analyses were conducted to identify factors influencing
treatment-related decompensation. Preemptive antiviral therapy involves directing prophylaxis only toward high-risk
chronic hepatitis B patients in an attempt to prevent the progression of liver disease. We regarded at least 6 months as a
significant duration of preemptive antiviral treatment before diagnosis of HCC.

Results: Of the 108 patients, 30 (27.8%) patients received preemptive antiviral therapy. Treatment-related decompensation
was observed in 25 (23.1%) patients during the follow-up period. Treatment-related decompensation following TACE
was observed more frequently in the nonpreemptive group than in the preemptive group (29.5% vs. 6.7%, P=0.008). In
the multivariate analysis, higher serum total bilirubin (Hazard ratio [HR] =3.425, P=0.013), hypoalbuminemia (HR=3.990,
P=0.015), and absence of antiviral therapy (HR=7.597, P=0.006) were significantly associated with treatment-related
hepatic decompensation.

Conclusions: Our findings suggest that preemptive antiviral therapy significantly reduces the risk of acute hepatic
deterioration. Preventing hepatic deterioration during TACE by applying such a preemptive approach may facilitate the
continuation of anticancer therapy and thus improve long-term outcomes. (Clin Mol Hepatol 2016;22:458-465)
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INTRODUCTION

Hepatocellular carcinoma (HCC) is the fifth most common can-
cer in the world and the most common primary liver cancer.' There
are a variety of therapies for treatment of HCC; among them,
transarterial chemoembolization (TACE) is one of the most com-
monly used treatment modalities.” TACE induces ischemic tumor
necrosis by obstruction of hepatic artery blood flow and exerts an
anticancer effect via chemotherapeutic agents such as adriamycin
or cisplatin mixed with Lipiodol. In the American Association for
the Study of Liver Diseases (AASLD) guidelines for the manage-
ment of HCC, TACE is recommended for patients with intermedi-
ate-stage HCC according to the Barcelona Clinic Liver Cancer
(BCLC) staging system, because TACE was found to improve sur-
vival compared with the best supportive care in patients with un-
resectable HCC.”” Although TACE is the established standard of
care only for intermediate-stage HCC, in recent years, TACE has
been used widely even in treatment of advanced-stage HCC.*”
The most frequent side effects of TACE are fever, nausea, and ab-
dominal pain, and these side effects are self-limiting in the major-
ity of patients. However, acute deterioration of hepatic function
following TACE is a potentially life-threatening complication that
occasionally interferes with continuation of TACE in patients with
HCC."® Although TACE has marked direct antitumor effects, it can
also result in more complications than conservative management,
because the ischemic damage caused by TACE can influence not
only tumor tissue but non-tumorous liver tissue.

Antiviral therapy against hepatitis B virus (HBV) is known to re-
duce the incidence of hepatic decompensation and delay clinical
progression in patients with advanced fibrosis or cirrhosis.”" In par-
ticular, entecavir, one of the nucleot(s)ide analogues, is a potent in-
hibitor of HBV replication. It is known that preemptive antiviral
therapy prevents the reactivation of HBV in patients undergoing
TACE.”™ Apart from its role in preventing HBV reactivation, there
are limited data on the benefits of preemptive antiviral therapy in
deterioration of hepatic function related to TACE. This study aimed
to evaluate the effect of preemptive antiviral therapy with entecavir
on acute deterioration of hepatic function following TACE.

MATERIAL AND METHODS

Study population

This is a retrospective observational study of 108 patients in a
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prospectively collected cohort with HBV-related HCC who under-
went TACE at the Catholic university of Korea Incheon St. Mary's
hospital between January 2007 and January 2013 (Fig. 1). Primary
HCC was diagnosed in 561 patients in our institution. Patients
who met the following criteria were entered into the study: age =
18 years; hepatitis B surface antigen positive for at least 6
months; Child-Pugh Class A or B status; Barcelona Clinic Liver
Cancer stage 0, A, or B HCC; treated with TACE; and antiviral
therapy using entecavir 0.5 mg or no antiviral therapy. Patients
were excluded for the following reasons: the presence of other
liver diseases, including chronic hepatitis C, alcoholic liver disease,
or autoimmune hepatitis (n=199); Child-Pugh class C status
(n=43); BCLC stage C or D (n=137); other treatment for HCC in-
cluding surgery, radiofrequency ablation, percutaneous ethanol
injection, liver transplantation, or radiotherapy (n=50); mutation
of HBV (n=3); or other antiviral therapy (n=21). Therefore, the

Patients with primary HCC

(n=561)
199 patients excluded
- Other liver disease

(n=199)
HBV-related HCC

(n=362)
43 patients excluded
- CPC C (n=43)

HBV-related HCC in Child-
Pugh class A and B

(n=319)
187 patients excluded
- BCLC stage C or D
(n=137)
- Other treatments
Patients treated with TACE for (n=50)

HBV-related BCLC stage 0~B
HCC in Child-Pugh class A
and B (n=132)

24 patients exclude

- Mutation of hepatitis
B virus (n=3)

- Other antiviral agent
(n=21)

108 patients treated with
TACE for HBV-related BCLC
stage 0~B HCC and antiviral
therapy using entecavir/none

! )

78 patients did not receive antiviral 30 patients receive entecavir 0.5 mg before
treatment before TACE (Non- TACE (Preemptive group)
preemptive group)

Figure 1. Flow diagram of patient enrollment. HCC, hepatocellular carci-
noma; CPC, child-pugh class; BCLC, barcelona clinic liver cancer; TACE,
transarterial chemoembolization.
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study cohort consisted of 108 patients treated with TACE for HBV-
related BCLC stage 0-B HCC, of whom 30 were given entecavir
0.5 mg prior to TACE. The diagnosis of HCC was done on the ba-
sis of the AASLD practice guidelines.” The initiation of antiviral
therapy was generally based on the Korean Association for the
Study of the Liver guidelines” and the Korean national insurance
policy: HBY DNA=>2,000 IU/mL and serum aminotransferase level
above upper limit normal. We regarded at least 6 months as a
significant duration of preemptive antiviral treatment before diag-
nosis of HCC. This study was approved by the local ethical com-
mittee and Institutional Review Board of the Catholic University of
Korea.

Table 1. Baseline characteristics of the study population

TACE procedure and follow-up

TACE was performed by injection of doxorubicin hydrochloride
(50 mg/session) and iodized oil (Lipiodol Ultra Fluid; Guerbet,
France). After the first TACE session, follow-up TACE sessions
were performed every 2 months until CT scans suggested com-
plete tumor remission and TACE showed no more hypervascular
staining of the tumor. After TACE, liver and renal function tests,
including albumin, total bilirubin, aspartate transaminase, alanine
transaminase, prothrombin time-international normalized ratio,
and creatinine levels were monitored at least every 3 days. CT
scans were performed every 2 months to evaluate treatment re-
sponse and progression of liver cirrhosis.

Characteristics (nT:: SL) Preem(r[:tzi;(e))group Non-prt-:(re:?tge group P-value
Gender (n, %)

Male 84 (77.8) 25 (83.3) 59 (75.6)

Fernale 24.(22.2) 5(16.7) 19 (24.4) 045
Age (Years) 57.6+9.6 60.3+79 56.7+10.1 0.120
HBeAg (n, %)

Positive 40 (37.0) 14 (46.7) 26 (33.3)

Negative 68 (63.0) 16 (53.3) 52 (66.7) 0.266
HBV DNA (copies/mL) 3.2x10° (56-2.7x10°) 7.6x10° (56-2.7x10°) 6.7x10" (56-1.0x10°) 0.100
Child-Pugh class (n, %)

A 84 (77.8) 22 (73.3) 62 (79.5)

B 24.(22.2) 8(26.7) 16 (20.5) 0492
Total bilirubin (mg/dL) 0.85 (0.2-3.1) 115 (0.4-2.9) 0.80 (0.2-3.1) 0.359
ALT (U/L) 48.5+419 56.4+51.1 455+38.2 0.226
Albumin (g/dL) 3.7540.55 3.6+0.6 3.8+0.5 0.036
Creatinine (mg/dL) 1.0041.22 10414 1.0+41.2 0957
Platelet (x 10’/mm’) 127464 102458 136+64 0.008
PTINR 116+0.15 1.23+0.16 113+0.15 0.008
AFP (ng/ml) 23.25 (1.59-318600.00) 18.59 (2.28-157570.00) 23.26 (1.59-318600.00) 0.801
Total tumor size (cm) 5.7+4.8 6.245.6 5.5+4.6 0.527
BCLC stage (n, %)

0 23(213) 7(23.3) 16 (20.5)

A 45 (41.7) 12 (40.0) 33 423) 0.743

B 40 (37.0) 11(36.7) 29 (37.2) 0.804

The % test for categorical variables and Student's t test for continuous variables. Data are presented as the mean=standard deviation, median (range in

parentheses) or number of patients (percentages in parentheses).

HBeAg, hepatitis B envelope antigen; HBV DNA, hepatitis B virus deoxyribonucleic acid; ALT, alanine aminotransferase; PT INR, prothrombin time international

normalized ratio; AFP, alpha-fetoprotein; BCLC, Barcelona Clinic Liver Cancer.
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Assessment of outcomes

The primary endpoint was development of treatment-related
deterioration of hepatic function after TACE for HBV-related HCC.
Secondary endpoints included development of HBV reactivation,
hepatitis, severe hepatitis, or >grade 3 common toxicity criteria of
hepatic measures, including alanine aminotransferase, aspartate
aminotransferase, and blood bilirubin. Acute deterioration of he-
patic function was defined as newly developed encephalopathy,
ascites, variceal bleeding, hepatorenal syndrome, a bilirubin level
more than 2.5 times the upper normal limit, prolongation of pro-
thrombin time by more than 3 seconds, or an elevation of the
Child-Pugh score (>2) within 2 weeks following TACE."™"*" HBV
reactivation was defined as a greater than 10-fold increase in se-
rum HBV DNA from nadir during antiviral therapy. Hepatitis and
severe hepatitis were defined as AST or ALT scores that were
more than 2 times and 5 times the upper normal limits, respec-
tively. Hepatic common toxicity criteria were based upon the com-
mon terminology criteria (CTC) for adverse events version 4.0."

Statistical analyses

Categorical variables are described as frequencies and percent-
ages. Continuous variables are presented as means + standard de-
viations (SD) and medians with interquartile ranges for parametric
and non-parametric variables, respectively. Baseline characteristics
were analyzed using the y2 test for categorical variables and Stu-

(%)
100 -

P=0.008 P<0.001

80 -

60.3%
60 -

40 4
29.5%

20
6.7%
0.0%

Treatment related HBV reactivation

decompensation

m Non-antiviral treatment group

P=0.256

>Grade 3 hepatic CTC
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dent’s ¢ test for continuous variables. Cox proportional hazards
models were used to assess the risk factors for treatment-related
decompensation after TACE. The variables used for multivariate
analysis were selected on the basis of statistical significance in the
univariate analysis (P<0.10). Multivariate analysis was performed
using a forward conditional stepwise procedure to exclude con-
founding variables. Kaplan-Meier curves and a log-rank test were
used to estimate the cumulative incidence of treatment-related de-
compensation. A P-value less than 0.05 on a two-tailed test was
regarded as statistically significant. Statistical analyses were carried
out using the Statistical Package for the Social Sciences version
16.0 for Windows (SPSS, Inc., Chicago, IL, USA).

RESULTS
Characteristics of the study population

The clinical characteristics of the patients at the time of diagno-
sis of HCC are shown in Table 1. The study population was com-
prised of 108 patients who met the eligibility criteria, 30 of whom
received antiviral therapy (preemptive group; entecavir 0.5mg)
and 78 of whom did not receive antiviral therapy (non-preemptive
group) prior to TACE. The mean age of the 108 patients was 57.6
years (SD: 9.6 years), and 84 (77.8%) were male. In baseline liver
function, 84 patients (77.8%) were Child-Pugh class A and 24 pa-
tients (22.2%) were class B. Regarding tumor characteristics, 23

P=0.389 P=0.621

57.7%

Hepatitis

Severe grade hepatitis

m Preemptive antiviral treatment group

Figure 2. Comparison of hepatic events during TACE in patients with and without preemptive antiviral therapy. TACE, transarterial chemoemboliza-

tion; HBV, hepatitis B virus; CTC, common terminology criteria.
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Table 2. Univariate analysis of factors associated with treatment-related

decompensation

Parameters

HR (95% CI)

P-value

Gender (Female/Male)

Female

Male
Age (years)

<55

>55
HBeAg

Negative

Positive

HBV DNA (copies/mL)

Child-Pugh class
A
B

Total bilirubin (mg/dL)

<0.8
>0.8
ALT (IU/L)
<40
>40
Albumin (g/dL)
>3.8
<38
Creatinine (mg/dL)
<0.8
>0.8
Platelet (x 10’/mm’)

AFP (ng/mL)
<20
>20

Total tumor size (cm)

<5.0
>5.0

1
1.544 (0.530-4.502)

1
1.004 (0.451-2.237)

1
0.637 (0.266-1.526)

1
1.506 (0.675-3.361)

1
1907 (0.821-4.427)

1

4.096 (1.627-10.311)

1.297 (0.591-2.848)

1
5.105 (1.751-14.886)

1

0.698 (0.317-1.534)

1.381 (0.630-3.027)

1
1.590 (0.700-3.614)

1
1.256 (0.569-2.777)

1
1.609 (0.726-3.564)

0426

0.992

0.312

0.318

0.133

0.003

0.576

0.003

0.370

0421

0.268

0.573

0.241
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Table 2. Continued

Parameters HR (95% CI) P-value
Tumor number

Single 1

Multiple 1496 (0.670-3.340) 0325
BCLC stage

A 1

B 1.881 (0.519-6.839) 0337

C 2597 (0.729-9.244) 0.141
Preemptive antiviral therapy

Preemptive 1

Non-preemptive 4.550 (1.072-19.306) 0.040

Cox proportional hazards models.

HR, hazard ratio; Cl, confidence interval; HBeAg, hepatitis B envelope
antigen; HBV DNA, hepatitis B virus deoxyribonucleic acid; ALT, alanine
aminotransferase; PT INR, prothrombin time international normalized ratio;
AFP, alpha-fetoprotein; BCLC, Barcelona Clinic Liver Cancer.

patients (21.3%) were BCLC stage 0, 45 patients (41.7%) were
stage A, and 40 patients (37.0%) were stage B. There were no
significant differences in age, gender, HBeAg positivity, HBV DNA
levels, total bilirubin, ALT, creatinine, a-fetoprotein, total tumor
size, Child-Pugh class, and BCLC stage of HCC between the two
groups. However, patients in the preemptive group had signifi-
cantly lower serum albumin levels (3.6 vs. 3.8 mg/dL, P=0.036)
and platelet counts (102 vs. 136 x10*/mm’, P=0.008), and higher
levels of PT INR (1.23 vs. 1.13, P=0.008).

Incidence of acute hepatic deterioration after TACE

Among all 108 patients, 25 (23.1%) suffered from treatment-re-
lated decompensation. The rate of decompensation was signifi-
cantly lower in the preemptive group than in the non-preemptive
group (6.7% vs. 29.5%, P=0.008). HBV reactivation occurred
more frequently in the non-preemptive group than in the preemp-
tive group (60.3% vs. 0.0%, P<0.001). Hepatic CTC for adverse
events grade 3 or 4, hepatitis, and severe-grade hepatitis follow-
ing TACE developed in 35 (32.4%), 59 (54.6%), and 27 (25.0%)
patients, respectively. However, there were no significant differ-
ences in the hepatic CTC for adverse events grade 3 or 4
(P=0.245), hepatitis (P=0.317), and severe-grade hepatitis
(P=0.485) following TACE between the preemptive group and the
non-preemptive group. Although the results revealed no signifi-
cant statistical differences, the incidences of hepatic adverse
events, hepatitis, and severe-grade hepatitis were lower in the
preemptive group than in the non-preemptive group (Fig. 2).

http://www.e-cmh.org



Risk factors for treatment-related decompensation

Treatment-related decompensation was observed in 25 patients
(23.1%); 3 patients developed ascites, 1 developed hepatic en-
cephalopathy, 7 demonstrated an increase in bilirubin levels, and
21 demonstrated an increase in Child-Pugh score. Univariate
analysis was performed to screen the risk factors for treatment-re-
lated decompensation (Table 2). The predictive factors included in
the univariate analysis were gender, age, HBeAg positivity, HBV
DNA levels, Child-Pugh class, total bilirubin, ALT, albumin, creati-
nine, platelet counts, PT INR, alpha-fetoprotein (AFP) levels, total
tumor size, BCLC stage of HCC, and preemptive antiviral therapy.
Univariate analysis revealed that treatment-related decompensa-
tion was significantly associated with higher levels of total biliru-
bin (>0.8 mg/dL, P=0.003), lower levels of albumin (<3.8 g/dL,
P=0.003), and non-antiviral therapy (P=0.040). In multivariate
analysis, higher levels of total bilirubin (>0.8 mg/dL; hazard ratio

Table 3. Multivariate analysis of factors associated with treatment-relat-
ed decompensation

Parameters P-value
Total bilirubin (mg/dL)
<0.8
>0.8
Albumin (g/dL)
>3.8
<38

Preemptive antiviral therapy

HR (95% CI)

3.425 (1.294-9.066) 0.013

3.990 (1.307-12.182) 0.013

Preemptive

Non-preemptive 7.597 (1.768-32.645) 0.006

Cox proportional hazards models.
HR, hazard ratio; Cl, confidence interval.

1004 P=0.001 1004

Cumulative incidence of treatment

)

Cumulative incidence of treatment

Total bilirubin > 0.8 mg/dL

related decompensation (%)
related decompensation (%)

P RRE SRR S
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(HR), 3.425; 95% Cl, 1.294-9.066; P=0.013), lower levels of al-
bumin (<3.8 g/dL; HR, 3.990; 95% Cl, 1.307-12.182; P=0.015),
and non-antiviral therapy (HR 7.597; 95% Cl, 1.768-32.645;
P=0.006) were the statistically significant factors predictive of
treatment-related decompensation (Table 3). The cumulative inci-
dence of treatment-related decompensation was significantly
higher for patients with higher levels of total bilirubin (=0.8 mg/
dL, P=0.001) or lower levels of albumin (<3.8 g/dL, P=0.001) (Fig.
3A, 3B). Patients who did not receive preemptive antiviral therapy
had a higher risk of developing treatment-related decompensa-
tion than those who were given preemptive antiviral therapy
(P=0.024) (Fig. 30Q).

DISCUSSION

Although TACE is one of the most effective treatments for HCC,
repeated TACE can affect remnant hepatic function and interfere
with the ability to continue treatment in patients with HCC. Fur-
thermore, patients with HBV-related HCC can be affected not only
by repeated TACE but also by hepatitis B virus replication. This is
because TACE is usually performed with administration of chemo-
therapeutic agents such as adriamycin or cisplatin. A prospective
study showed that preemptive antiviral therapy in patients with
HBV-related HCC can reduce the incidence of hepatitis due to
HBV reactivation during TACE."”

This study was conducted to evaluate the effect of preemptive
antiviral therapy with entecavir on acute deterioration of hepatic
function following TACE. One hundred eight patients with HBV-
related HCC treated with TACE were enrolled in this study. A com-
parison was made between 38 patients who received preemptive
antiviral therapy with entecavir (0.5mg/day) and 70 patients who

1004

P=0.003 P=0.024

Albumin < 3.8 mg/dL

Non-preemptive

related decompensation (%)

Albumin > 3.8 mg/dL

o

rrrrrrrrrrrrrrrrrrrr

Cumulative incidence of treatment

T T T T T T T T
0 4 8 12 16 20 24 0

Number at risk Follow-up duration (month)

TB > 0.8 mg/dl 54 35 30 26 22 17 15
TB < 0.8 mg/dl 54 48 43 41 37 36 32

Number at risk
Albumin < 3.8 mg/dl 59
Albumin > 3.8 mg/dl 49

Follow-up duration (month)

40
43

T T T T
0 4 8 12 16 20 24

Follow-up duration (month)

T T T
8 12 16 20 24

Number at risk
Non-Preemptive 78 58 51 47 42 40 36
Preemptive 30 25 22 20 17 13 1"

34 31 27 23 22
39 36 32 30 25

Figure 3. Differences in the cumulative incidence of treatment-related decompensation according to serum total bilirubin (A), serum albumin (B), and

antiviral therapy (C).
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did not in terms of development of acute hepatic deterioration
following TACE. This study is distinct from earlier studies in that
all patients in the preemptive group received entecavir only, while
patients in other studies received various antiviral agents, such as
lamivudine, adefovir, dipivoxil, and telbivudine.'**

In a retrospective study of 49 patients, Kuzuya et al. compared
changes in remnant liver function after curative treatment for HCC
according to whether patients received antiviral treatment or not.
Remnant hepatic function was significantly better at the time of
HCC recurrence in patients who received antiviral therapy.”' In ad-
dition to treating HCC, nucleos(t)ide analogues can markedly in-
hibit acute deterioration of hepatic function after TACE. Lao et
al.” found that HBV reactivation after TACE was significantly re-
duced in patients who received antiviral therapy, and the rate of
deterioration of liver function was higher in the HBV reactivation
group than in the non-reactivation group. Another study showed
that antiviral therapy with lamivudine can improve hepatic func-
tion and produce better outcomes after liver resection.” In the
present study, the cumulative incidence of treatment-related de-
compensation was found to be 23.1% in all patients. In our study
population, the patients in the preemptive group started out with
higher levels of serum HBV DNA and significantly worse markers
of hepatic function, such as lower levels of albumin, lower platelet
counts, and prolonged PT INR. Nevertheless, patients who re-
ceived preemptive antiviral therapy showed a significantly lower
incidence of TACE-related decompensation compared with the
non-preemptive group (6.7% vs. 29.5%, P=0.008).

Other studies proposed higher AFP, larger tumor size, and in-
creased ALT levels as factors that influenced the development of
complications or deterioration after TACE."*"****" However, in the
present study, AFP, total tumor size, BCLC stage of HCC, and se-
rum ALT levels had no significant effect on acute deterioration of
liver function following TACE. Instead, higher serum total bilirubin
and lower serum albumin levels significantly influenced treatment-
related hepatic decompensation, as did not receiving preemptive
antiviral therapy (Table 3).

We also analyzed the incidence of acute hepatic deterioration
following TACE as well as the treatment-related decompensation.
The incidence of acute hepatic deterioration, including hepatitis,
severe hepatitis, and hepatic adverse events of grades 3 or 4 was
greater in the non-preemptive group (57.7%, 26.9%, and 35.9%,
respectively) than in the preemptive group (46.7%, 20.0%, and
23.3%), although the difference was not statistically significant
(P=0.389, P=0.621, and P=0.256). The lack of statistical signifi-
cance might be due to the small number of patients in the pre-

464 https://doi.org/10.3350/cmh.2016.0054

emptive group rather than to a lack of effect of preemptive antivi-
ral therapy.

The present study has several limitations. First, it was not a ran-
domized controlled study. The study also lacked measures of long-
term outcomes of HBV-related HCC treated with TACE. However,
it is a post-hoc analysis from a database collected in a prospective
manner. All patients received only TACE with a fixed dose of
doxorubicin using the same technique in a single center, and pa-
tients in the preemptive group received entecavir only. The nature
of this study population represents, therefore, a homogeneous
and indicates that confounding factors behind management were
significantly minimized. Reduction with antivirals in acute hepatic
deterioration following TACE is likely to influence long-term clini-
cal course. Future studies with larger numbers of patients and
longer follow-up periods are necessary to further elucidate these
findings.

In conclusion, our results demonstrated that preemptive antivi-
ral therapy significantly reduces the risk of acute deterioration in
hepatic function following TACE. Thus, preemptive antiviral thera-
py should be administered to patients undergoing TACE. Preven-
tion of hepatic deterioration during TACE with such a preemptive
approach may facilitate continuing anti-cancer therapy and thus
potentially improve long-term outcomes
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