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Abstract

Patients with hepatocellular carcinoma (HCC) often
experience hepatic morbidity. Hepatitis B virus (HBV)
reactivation is well documented as a serious hepatic
morbidity during anti-cancer therapy. Reported rates of
HBV reactivation in chronic carriers with HCC undergo-
ing chemotherapy range from 4%-67%. Apart from
chemotherapy, HBV reactivation has been increasingly
identified in settings of hepatectomy and local abla-
tion therapies. The rates of HBV reactivation vary with
different levels of immunosuppression and depend on
treatment, viral factors, and patient characteristics. The
principal concern relating to reactivation is that a sub-
stantial proportion of patients with reactivation suffer
from liver dysfunction during therapy, which often leads
to disruption of planned, potentially life-prolonging
treatments, adversely affecting the patients’ final out-
come. The first step in the management of HBV reacti-
vation is identification of patients at risk of reactivation
by testing for HBV serology prior to commencing anti-
cancer therapy. Although it is a serious complication,
HBV reactivation is preventable with prophylactic anti-
HBV drugs. Multiple publications have shown the bene-
fit of prophylactic or preemptive antiviral therapy in this
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setting and justified such an approach before the start
of therapy. Given the tumors and underlying cirrhosis,
long-term use of antivirals with high potency and low
risk of resistance is recommended in patients with HCC.
This topic review will summarize the epidemiology,
pathogenesis, and clinical issues related to HBV reac-
tivation in HCC patients, and will discuss proper man-
agement against HBV reactivation during anti-cancer
therapy for HCC.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Hepatitis B virus (HBV) reactivation is a seri-
ous hepatic morbidity during anti-cancer therapy. The
principal concern relating to reactivation is that a sub-
stantial proportion of patients with reactivation suffer
from liver dysfunction, which often leads to disrup-
tion of planned, potentially life-prolonging treatments,
adversely affecting the patients’ final outcome. Given
the tumors and underlying cirrhosis, awareness of the
management of reactivation is crucial for patients with
hepatocellular carcinoma (HCC). This topic provides a
summary of the literature and discusses clinical issues
of HBV reactivation in HCC patients that are distinct
from those in other cancer patients.

Jang JW. Hepatitis B virus reactivation in patients with hepa-
tocellular carcinoma undergoing anti-cancer therapy. World J
Gastroenterol 2014; 20(24): 7675-7685 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v20/i24/7675.htm DOI:
http://dx.doi.org/10.3748/wjg.v20.i124.7675

INTRODUCTION

Cancer patients often get viral infections that may be fa-
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Figure 1 Role of treatment intensity and the degree of immunosuppres-
sion in hepatitis B virus reactivation during cancer therapy. The risk of
hepatitis B virus (HBV) reactivation is proportionate to treatment intensity and
the degree of immunosuppression.

tal, either directly due to the impaired host immunity that
is accompanied by the underlying malignancy or indirect-
ly due to immunosuppressive anti-cancer therapy. Among
the viruses, hepatitis B virus (HBV) reactivation is one
of the most serious complications of chemotherapy
and is associated with morbidity and mortality in cancer
patients. A substantial proportion of patients suffer-
ing from HBV reactivation experience liver dysfunction
during anti-cancer therapy; liver dysfunction may lead
to disruptions in scheduled treatments, thus potentially
affecting patient outcome. Although earlier reports of
HBYV reactivation focused on patients with hematologic
malignancy, reactivation is now increasingly seen in pa-
tients with other malignancies. In cancer management
using more complex treatment protocols, HBV reactiva-
tion occurs in varying clinical instances and appears to be
more common.

Over the past decade, there has been a growing body
of evidence on HBV reactivation in patients with he-
patocellular carcinoma (HCC). Pooled data suggest that
the reactivation of HBV is not infrequent in chronic
HBV carriers with HCC who are undergoing anti-cancer
therapy. For patients with HBV-related HCC, HBV reacti-
vation and subsequent hepatic morbidity are among nega-
tive prognostic indicators for HCC survival. Awareness
of prevention and management of HBV reactivation in
patients with HBV-related HCC is crucial so that patients
may continue to receive potentially life-saving treatments.
In this review, the author introduces the epidemiology,
pathogenesis, risk factors, and clinical manifestations of
HBYV reactivation in HCC patients that are distinct from
those in other cancer patients and discuss the proper man-
agement of HBV reactivation during anti-cancer therapy.

HBV REACTIVATION AND DEGREE OF
IMMUNOSUPPRESSION

Although reactivation of HBV can occur spontaneously,
it commonly occurs following chemotherapy or immune-
suppressive therapy. This implies that the dampening of
immune mechanisms by anti-cancer therapies plays key
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roles in inducing viral reactivation in these patients. Not
all patients with viral reactivation develop hepatitis; with
the same treatment, some patients with reactivation de-
velop severe hepatic injury while others do not. In this
situation, the degree of immunosuppression induced by
treatment is highly implicated in the frequency and sever-
ity of HBV reactivation”. This notion is supported by
reports of severe reactivation following more aggres-
sive treatments such as with the use of rituximab, organ
transplantation, or concurrent chemo-radiation””.

Reactivation of HBV is common in HBsAg-positive
individuals who are undergoing chemotherapy, but it can
also occur in patients with resolved hepatitis B in whom
serological tests are negative for hepatitis B surface an-
tigen (HBsAg), but positive for antibody to hepatitis
B core antigen (anti-HBc) with or without antibody to
HBsAg. Such de novo HBV-related hepatitis is reportedly
most common in patients undergoing rituximab-contain-
ing regimens or hematopoietic stem cell transplantation,
in which host immunity is extremely down-regulated
and immune-suppression is much prolongedm. Thus, it
should be stressed that HBV reactivation is not limited
to chronic HBsAg carriers, but can take place in HBsAg-
negative individuals with prior exposure to HBV who are
under any intensive treatment.

The risk and severity of HBV reactivation among
patients with various cancers appears to be proportionate
to the degree of immunosuppression and the intensity
of cancer chemotherapy (Figure 1). When the type of
malignancy is categorized according to the risk of reacti-
vation, HBsAg-positive chronic carriers with hematologic
diseases or organ transplantation are at the highest risk
of developing HBV reactivation during therapy. The re-
ported incidence of HBV reactivation in this high risk
group ranges from 40% to 50% or more™, Patients with
HCC, lung cancer, and nasopharyngeal cancer undergoing
chemotherapy fall within the intermediate risk category,
in which HBV reactivation during therapy ranges from
10% to 30%"*. The low-risk group includes patients with
gastrointestinal malignancies receiving 5-fluorouracil-
based therapy. This group is at low risk (< 10%) of viral
reactivation, mainly due to the use of anti-cancer therapy
with lower immuno-suppressing property”™”. For patients
with HCC, the feature of HBV reactivation varies with
treatments; the risk of developing reactivation is high on
intensive chemo-radiotherapy, but low on local ablation

therapy (LAT).

CLINICAL MANIFESTATION AND
PATHOGENESIS OF HBV REACTIVATION

The clinical spectrum of reactivated hepatitis B var-
ies from a slight elevation of alanine aminotransferase
(ALT) to fatal fulminant hepatitis, sometimes leading to
death. The incidence of HBV reactivation in HBsAg-
positive patients with HCC ranges from 4% to 67%, with
mortality rates reaching up to 18%"*'". Despite the rare
incidence of reactivation in HBsAg-negative patients,
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the prevalence of severe hepatitis leading to fulminant
hepatitis is reportedly higher in HBsAg-negative than
HBsAg-positive patientsm. Different manifestations of
reactivation are related to the type of cancer, treatment
protocols, baseline viral replicating activity, and underly-
ing liver diseases.

Reactivation typically starts with the increase in viral
replication that occurs after initiating immune suppres-
sion or chemotherapy. During the immunosuppression,
HBV replication is enhanced leading to widespread
hepatocyte infection by the virus. When the chemothera-
peutic drugs are withdrawn, restoration of host immune
function results in the rapid destruction of infected he-
patocytes, and hepatocellular injury arises™"", Although
immune-mediated lysis of infected cells by cytotoxic T
lymphocytes is generally implicated in the mechanism of
hepatitis due to reactivation, a direct cytopathic effect of
increased HBV replication during immunosuppression
cannot be fully excluded""”. Thus, the development of
reactivation hepatitis is best understood in the context of
a complex interplay between the virus and host immunity.

In a typical case of hepatitis due to HBV reactivation,
serum HBV DNA levels increase several weeks prior to
increases in ALT levels. Because ALT flares lag behind
the increase in HBV DNA levels, serum HBV DNA lev-
els may be declining or undetectable when patients with
flares are evaluated for reactivation. Thus, it should be
noted that the diagnosis of HBV reactivation may be ne-
glected or underestimated when testing for serum HBV
DNA is performed in the recovery phase of reactivation,
making estimates of the actual incidence of HBV reacti-
vation in patients on chemotherapy a challenge. Indeed,
in a prospective study, “serial HBV DNA monitoring”
done intensively at less than monthly intervals improved
the accuracy of diagnosing HBV reactivation when com-
pared with “conventional monitoring”, which only mea-
sured HBV DNA at the time of clinical hepatitis'. This
highlights the importance of close monitoring of HBV
DNA levels in determining the accurate estimation of
HBYV reactivation during chemotherapy.

IMPORTANCE OF HBV REACTIVATION IN

THE TREATMENT OF HCC

In a study of patients with HBV-related HCC, hepatitis
following treatment of HCC was reported in 60% of pa-
tients. Most of the hepatic events were attributed to HBV
reactivation, which has a 30% mortality rate””. Such high
morbidity and mortality rates from HBV reactivation call
for physicians’ awareness and appropriate management

to prevent reactivation in patients undergoing treatment
of HCC, especially considering that HCC patients with
reactivation are more prone to have severe hepatic dam-
age due to underlying liver cirrhosis.

HBYV reactivation in HCC patients is linked directly
with poor HCC survival. Given that hepatic functional
deterioration is a leading cause of death in patients with
HCC, the development of HBV reactivation is anticipat-
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ed to negatively affect survival of HCC patients. Indeed,
a recent study involving 1609 patients who underwent
hepatectomy demonstrated that HBV reactivation was
independently associated with shorter overall and recur-
rence-free survival!'”. Furthermore, when reactivation
occuts, scheduled treatment for HCC should be delayed
until the deteriorated liver function recovers. Two pro-
spective studies showed that reactivation resulted in delay
or premature termination of treatment schedules for
HCC"™"!. Patients with reactivation experience signifi-
cantly more frequent disruptions in treatment schedules
than those without'"". The overall findings suggest that
HBV reactivation is an independent factor that adversely
affects the final outcome of patients as it causes not only
direct hepatic damage, but also disruptions in treatments
of HCC, ultimately precluding therapeutic benefit from
scheduled treatment.

DIAGNOSIS OF HBV REACTIVATION

When HBV reactivation is suspected in chronic carriers,
HBV DNA testing is the mainstay in the diagnosis of
HBYV reactivation, because many cases of reactivation oc-
cur without changes in serologic markers such as HBsAg
or HBeAg, The critical issue is to demonstrate whether
a patient with viral reactivation actually has “hepatitis”.
Histological examination by liver biopsy may be the best
diagnostic tool for hepatitis, but sampling liver tissues
may be difficult, because patients suffering from HBV
reactivation frequently have severe hepatic injury includ-
ing coagulopathy. Thus, despite the lack of consensus on
diagnostic criteria, it is generally accepted that hepatitis
due to HBV reactivation is diagnosed when there is an
abrupt increase in serum ALT to > 3 times the baseline

level in case of HBV reactivation, which is defined as an
increase in HBV DNA levels to > 10 times the baseline
level. It has been reported that histological proof of re-
activation hepatitis using liver biopsy is not needed using
these criteria”. Nevertheless, because the presentation
of ALT levels varies with underlying liver diseases, the
optimal cut-off value for the diagnosis of hepatitis due
to reactivation remains to be confirmed.

HBsAg-negative patients undergoing rituximab-con-
taining chemotherapy or transplantation are also at risk
of developing HBV reactivation. In these patients, occult
HBYV infection is implied as the origin of reactivation!"”.
Reversion of HBsAg or a decrease in the titers of anti-
HBs often precedes an increase in the HBY DNA level.
Thus, the definition of HBV reactivation for HBsAg-
negative patients is made when there is a reappearance of
HBsAg or HBV DNA in the serum**’,

RISK FACTORS OF HBV REACTIVATOIN
IN HCC

Several risk factors identified for HBV reactivation in
patients undergoing cancer chemotherapy have been
broadly categorized into host, viral, and treatment factors
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Table 1 Results of hepatitis B virus reactivation in patients with hepatocellular carcinoma receiving chemotherapy 7 (%)

Ref. No of patients Chemotherapy No of sessions HBV reactivation (hepatitis)' Morbidity/mortality
Nagamatsu et ™ 33 TAI Weekly 24% 3 died
infusion
ang et a 1 -1 7% (21.7% resolved, ie
g et al”’ 46 TACL 5 (2-14 33.7% (21.7% 25 resolved, 3 died
Nagamatsu et al™” 17 TAI bi-weekly 67% 3 died of HBV reactivation
infusion
Yeo et al™ 102 Systemic 3-weekly (36%) Twelve died of HBV reactivation
chemotherapy intervals
Park et al®™ 89 TACE 1 4.3% 3 resolved, 1 had tumor-related hepatic
failure
Jang et al™ 73 TACL 1-monthly 40.5% (29.7%) One died of HBV reactivation
intervals
Kim et al'® 91 TACE + RT NA 21.8% (a rebound of HBV DNA 4 (12.5) developed CHB exacerbation
to > 100 x baseline)
Lao et al®™ 172 TACE 1.3/ person 14.5% 12.1% in the reactivation group had CHB
exacerbation
Jang et al” 205 LAT, TACL, 1-2 monthly 30.2% 10 developed decompensation, 1 died
TACL + RT intervals
Lao et al™ 320 TACE 4-10 weekly 17.5% 26 (8.1) had liver functional deterioration
intervals

'The rates of hepatitis B virus (HBV) reactivation were the frequencies in antiviral-untreated patients. Modified from Jang et al'®. HCC: Hepatocellular

carcinoma; TAI: Transarterial infusion chemotherapy; TACL: Transarterial chemo-lipiodolization; TACE: Transarterial chemo-embolization; RT:

Radiotherapy; LAT: Local ablation therapy.

Viral factors

High viral load
HBeAg positivity

Intrahepatic cccDNA
Precore/core promoter mutation

Treatments Host and others

Treatment intensity:
(Chemo-RT > TACE, OP > LAT)
HSCT, transplantation
Rituximab

Corticosteroids, anthracycline

Type of malignancy
Younger age

High ALT level
Male

Figure 2 Risk factors of hepatitis B virus reactivation in chronic hepatitis
B virus carriers with or without hepatocellular carcinoma. Modified from
Jang et al®. ALT: Alanine aminotransferase; RT: Radiotherapy; TACE: Transar-
terial chemoembolization; OP: Operation; LAT: Local ablation therapy; HSCT:
Hematopoietic stem cell transplantation.

(Figure 2). These risk factors are not different for patients
with HCC and with other malignancies.

Given that highly replicating HBV is a key factor for
the development of HCC? it is speculated that HBV
itself in patients with HCC is more prone to reactivate
under the circumstances of immunosuppression. Al-
though other viral factors including HBeAg seropositivity
and molecular variants in the HBV genome, such as basal
core promoter or precore mutations, are sporadically
reported to predispose reactivation, a high viral load has
been most strongly associated with reactivation in mul-
tiple publications" ™",
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The type of treatment can contribute to the differen-
tial risk of HBV reactivation. The reported incidences of
HBYV reactivation in patients undergoing systemic che-
motherapy, transarterial therapy, LAT, and surgical resec-
tion were approximately 40%, 15%-35%, 5%-10%, and
15%-30%, respectively (Tables 1-3). Radiation therapy
leads to viral reactivation by actively suppressing the im-
mune system, as evidenced by the decrease in the number
of immune cells as well as by a bystander mechanism
involving interleukin (IL)-6 released during radiothera-
py™™?. A previous study comparing HBV reactivation
between various loco-regional therapies indicated that
there is a high risk of HBV reactivation with concurrent
chemo-radiation therapy, an intermediate risk with con-
ventional transarterial chemoembolization (TACE), and a
relatively low risk with TAT'.

Taken together, the key element that determines the
risk of HBV reactivation during cancer therapy is the
degree of immunosuppression induced by individual
treatment options. As all chemotherapeutic agents have at
least some immune suppressive effect, the varying risk of
HBV reactivation with different treatments reflects the
distinct levels of immunosuppression on host immunity
contributed by each treatment.

HBV REACTIVATION IN PATIENTS WITH
HBV-RELATED HCC

HBYV reactivation following chemotherapy or
radiotherapy

In East Asian countries such as Korea, in which HBV
infection is endemic, more than two thirds of patients
diagnosed with HCC have evidence of chronic HBV in-
fection. Because HBV-related liver morbidity can be in-
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Table 2 Results of hepatitis B virus reactivation in patients with hepatocellular carcinoma receiving hepatectomy 7 (%)

Ref. No of patients HBV reactivation' Morbidity/mortality

Kubo et al™ 25 28.0% 24% had postoperative hepatitis

Huang et al™ 164 21.1% No patient developed liver failure postoperation

Huang et al'™” 84 31.8% 8.3% had postoperative liver insufficiency

Dan et al™ 93 14.0% 25% developed hepatitis, None of them developed hepatic failure
Lao et al™ 121 15.7% 26 (8.1) had liver functional deterioration

'The rates of hepatitis B virus (HBV) reactivation were the frequencies in antiviral-untreated patients.

Table 3 Results of hepatitis B virus reactivation in patients with hepatocellular carcinoma receiving local ablation therapy

Ref. No of patients Therapy HBYV reactivation (hepatitis)' Morbidity/mortality

Jang et al” 43 7with PEIT and 36 0% vs 9.1% in patients with low and high None of the patients developed hepatic
with RFA viremia, respectively decompensation

Yoshida et al® 104 RFA (5.6%) Not specified

Dan et al™ 125 RFA 5.6% None of the patients developed hepatic failure

'The rates of hepatitis B virus (HBV) reactivation were the frequencies in antiviral-untreated patients. RFA: Radiofrequency ablation.

tensified with the underlying cirrhosis of these patients,
HBV reactivation remains a critical issue in the manage-
ment of HBV-related HCC. Nevertheless, it is paradoxi-
cal that HBV reactivation in patients with HCC has been
recognized only recently, approximately 30 years after
the first description in 1975 of cases of reactivation in
patients with hematologic malignancies™. Reactivation
of HBV in patients with HCC was first reported in 2003
in case reports; in these instances flares of hepatitis
associated with HBV reactivation developed after tran-
sarterial chemo-infusion and resolved after lamivudine
administration ™",

Unlike systemic chemotherapy, TACE may not di-
rectly contribute to HBV reactivation because it has little
systemic effect on host immunity. However, TACE does
have a systemic effect through arterio-venous shunt or
peritumoral microcirculation, by which host immune
regulation is often compromised. This notion is sup-
ported by a body of evidence showing that TACE itself
is directly associated with an increased rate of HBV re-
activation™"?’, The chemotherapeutic agent chosen for
treatment of HCC may also stimulate HBV reactivation.
As a putative mechanism of reactivation, anthracyclines
have been experimentally shown to stimulate HBV DNA
secretion from HCC cell lines in a dose-dependent man-
ner'™. That anthracyclines such as doxorubicin are com-
monly used as part of intra-arterial chemotherapy for
HCC may explain the increased risk of HBV reactivation
in patients undergoing doxorubicin-containing TACE.
Table 1 summarizes the results from studies on HBV re-
activation during intra-arterial or systemic chemotherapy
for HCC, which will be mentioned below.

In one of the earliest reports, Nagamatsu ez al””
showed that 24% of patients receiving weekly infusions
of intra-arterial chemotherapy had HBV reactivation,
and the presence of hepatitis B e antigen (HBeAg) was
associated with hepatic damage during the therapy. The
same group of investigators subsequently recruited 17
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HBeAg-positive patients and investigated the efficacy
of prophylactic lamivudine. In that study, three patients
expired, and exacerbation of liver damage was detected
in six of the nine patients who did not receive lamivudine
therapy, providing a presumed rate of HBV reactivation
of 67%. None of the 8 patients receiving lamivudine had
liver damage. Although the number of patients was small
and only HBeAg-positive patients were included in analy-
sis, this study was the first to suggest any beneficial effect
from antivirals in patients with HBV-related HCC"".

A study by Jang e al”” involving 146 Korean patients
also showed a higher incidence of hepatitis due to HBV
reactivation with TACE than with other local therapies
[21.7% (18/83) vs 1.6% (1/63), tespectively]; the authors
found varying incidences of HBV reactivation according
to individual treatments for HCC. In a study by Yeo e#
al™, which prospectively followed 102 patients receiv-
ing systemic chemotherapy, 59 (58%) patients developed
hepatitis; 37 (36%) of these cases were attributable to
HBYV reactivation, with 12 deceased cases. More recently,
a large Chinese study by Lao ez al” revealed that 17.5%
of patients treated with TACE developed HBV reactiva-
tion, with a liver deterioration rate of 8.1%. In contrast,
they demonstrated that only 1.5% of antiviral-treated
patients developed HBV reactivation following TACE.

Reactivation of HBV during radiotherapy with or
without TACE has also been examined in several studies.
Kim et @/ conducted a retrospective analysis of 48 Ko-
rean patients who underwent radiotherapy and compared
them to a control group of 43 chronic carriers with
HCC or CHB who did not undergo any specific therapy.
Among the antiviral-untreated patients, viral reactivation
occurred in 21.8% (7/32) after radiotherapy, which is
significantly higher than that of those receiving lamivu-
dine (0%, 0/16) or of controls (2.3%, 1/43). However,
this study adopted far stricter criteria for HBV reactiva-
tion, defined as > 100-fold increase in HBV DNA levels.
Thus, the incidence of HBV reactivation would be higher
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when using the generally proposed criteria for reactiva-
tion, defined as > 10-fold increase in HBV DNA levels.

Another Korean study looked at HBV reactivation
in 205 prospectively recruited HBsAg-positive patients
receiving various loco-regional therapies”. In the study,
the hazard ratios for HBV reactivation were shown to be
1.0 for LAT, 2.45 for TACE using a single agent, 4.19 for
TACE using combined agents, and 10.17 for combined
TACE with radiotherapy. This study further confirmed
that the level of immunosuppression affected by cancer
therapy is the main factor for HBV reactivation in pa-
tients with HCC.

Some other studies have provided conflicting results
as to the risk of HBV reactivation after chemotherapy
among patients with HCC. In a Korean study that pro-
spectively followed 89 patients (69 with TACE »s 20
controls), Park ¢ al’"' showed that the risk of HBV reac-
tivation was low after one session of TACE, with a 4.3%
(3/89) rate of reactivation. Another study by Lao ez al””
involving 172 patients indicated varying patterns in serum
HBYV DNA levels before and after TACE. In their analy-
sis of 228 total sessions of TACE, HBV reactivated in 33
(14.5%), remained stable in 152 (66.7%), and decreased
in 43 (18.8%) sessions. Finally, a study by Ahmad ef o/
from the United States showed no cases of reactivation
after TACE. However, that particular study lacked the
detailed definition and data of HBV reactivation and in-
cluded both HBV and HCV-infected patients. The results
from this study therefore will not be discussed. Although
the above results showed relatively low rates of HBV re-
activation, it should be noted that these studies provided
short-term data. With regard to the time to reactivation,
hepatitis due to reactivation has been reported to oc-
cur after a median of 3.5 cycles following initiation of
TACE"", suggesting that HBV reactivation generally oc-
curs not after the first cycle, but after repeated cycles of
chemotherapy enough for leading to host immune sup-
pression. In addition, the treatments in these studies were
performed at longer TACE intervals, with lower doses of
drugs, and so the interpretation is complicated.

HBYV reactivation following surgical resection
Surgical resection of HCC elicits profound changes in
the metabolic and immune systems; these changes col-
lectively constitute the “stress response”. Acute release
of stress hormones and cytokines including cortisol,
C-reactive protein, and IL-6 in response to surgical stress
predispose patients to develop HBV reactivation dur-
ing transient immunosuppressionmj. Additionally, partial
hepatectomy potentiates reactivation of viral replication
due to immunosuppression by blood transfusion and
ischemic injuryDSJ. Thus, deficient immune responses and
a skewed balance between pro-inflammatory and anti-
inflammatory cytokines may cause increased replication
of HBV in patients who undergo HCC resection. The
following studies show the data on HBV reactivation af-
ter hepatectomy (Table 2).

Kubo ez a#*” reported HBV reactivation in 7 (28.0%)
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of 25 surgical patients; since then, emerging data have
consistently shown that reactivation of HBV after resec-
tion is common, calling for appropriate management
of HBsAg carriers undergoing resection. Huang e# al™
also examined reactivation among all 164 study cohorts
who underwent hepatectomy. With ten patients (6.1%)
developing HBV reactivation within 1 mo after hepatec-
tomy, reactivation occurred in 21.1% (8/38) of antiviral-
untreated patients, which was significantly higher than
that of antiviral-treated patients (1.6%, 2/126). The same
investigators subsequently conducted a prospective study
to evaluate the efficacy of preemptive antiviral therapy
in patients undergoing resection”’. In that study, HBV
reactivation developed in 14 (31.8%) of the 44 control
patients without antiviral therapy.

A retrospective study by Dan ez al™ involving 93 sur-
gical patients with or without antiviral therapy showed an
overall reactivation rate of 14.0% (13/93) post-resection.
With subgroup analysis, the incidence of viral reactiva-
tion appeared to be higher in the antiviral untreated
group us the treated group (20.7% vs 2.9%). Another
study by Lao ¢z a/” from China showed that of the 121
patients without antiviral therapy, 19 (15.7%) developed
HBYV reactivation following resection of HCC.

The final and the largest study by Huang ez al'” ex-
amined HBV reactivation in 1609 patients undergoing
hepatectomy. HBV reactivation happened in 308 (19.1%)
patients within 1 year after partial hepatectomy for HCC.
Reactivation of HBV was common even in patients with
preoperative low HBV-DNA levels (< 200 IU/mL),
with a 16.7% (218/1303) incidence rate of reactivation,
although it was lower as compared to 29.4% (90/306) in
those with high HBV DNA levels (> 200 IU/mL). One
of the most important findings emerging from this study
was that HBV reactivation is significantly associated with
post-hepatectomy liver failure, disease-free survival, and
overall survival (all were statistically significant). The
authors concluded that antiviral treatment should be rou-
tinely given before hepatectomy.

HBYV reactivation following local ablation therapy

There is only limited information on HBV reactivation
in patients treated with LAT (Table 3). The incidence of
HBYV reactivation following LAT was partly documented
in an earlier Korean study, in which none of the 9 pa-
tients with percutaneous ethanol injection therapy (PEIT)
experienced reactivation”’. The same investigators sub-
sequently examined 43 patients [7 with PEIT and 36
with radiofrequency ablation (RFA)] among whom HBV
reactivation was a rare incident (3.9% at 6 mo). However,
its incidence varied depending on viral replication status;
reactivation rates were 0% and 9.1% in patients with low
and high viremia, respectively, indicating a higher risk of
reactivation in the high viremia group'.

Another study from Japan involving 71 patients un-
dergoing RFA showed that 4 (5.6%) patients developed
reactivated hepatitis, which was defined as redetection of
HBV DNA and an ALT elevation higher than twice the
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Table 4 Clinical trials of preemptive antiviral therapy for hepatitis B virus reactivation in patients with hepatitis B virus-related

hepatocellular carcinoma

Ref. Study type Cancer therapy No of patients Antiviral therapy HBYV reactivation P value
(Tx vs control) (Tx vs control)
Nagamatsu et al"" Retrospective TAI 17 (8 vs 9) LAM 0% vs 67% 0.009
Jang et al™” RCT TACL 73 (36 vs 37) LAM 2.8% vs 29.7% 0.002
Kim et al” Retrospective TACE + RT 48 (16 vs 32) LAM 0% vs 21.8% 0.048
Huang et al™ Prospective Hepatectomy 164 (126 vs 38) LAM, ETV, ADV, TBVD 1.6% vs 21.1% <0.001
Dan et al™ Retrospective Hepatectomy, RFA 218 (68 vs 150) LAM, ETV, LAM + ADV 2.9% vs 20.7%' 0.027
0% vs 7.6%" NS
Huang et al”” RCT Hepatectomy 84 (40 vs 44) TBVD 2.5% vs 31.8% 0.001
Huang et al"® Retrospective Hepatectomy 1609 (150 vs 1459) LAM, ETV, ADV 4.7% vs 20.1% <0.001

'Data following hepatectomy; “Data following RFA. HBV: Hepatitis B virus; HCC: Hepatocellular carcinoma; Tx: Treatment; RCT: Randomized controlled

trial; TAL: Transarterial infusion chemotherapy; TACL: Transarterial chemo-lipiodolization; TACE: Transarterial chemo-embolization; RT: Radiotherapy;
LAM: Lamivudine; ETV: Entecavir; ADV: Adefovir; TBVD: Telbivudine; NS: Not significant.

upper limit of normal™. Additionally, a study by Dan ef
al™ following Chinese patients who underwent RFA or
hepatectomy for small HCC revealed that 7 (5.6%) of
the 125 patients treated with RFA developed HBV reac-
tivation, indicating a lower rate of reactivation with RFA
compared to hepatectomy (5.6% vs 14.0%).

Collectively, analyses show that the incidence of HBV
reactivation after LAT is relatively low when compared
with other treatment options such as systemic or intra-
arterial chemotherapy or hepatectomy. Reactivation
following PEIT appeared to be less frequent than that
following RFA. Although the reason for the lower risk of
reactivation after RFA is not fully understood, it has been
suggested that RFA can cause immune activation™” and
thus may have a potential effect on immune control of
HBYV infection™. This hypothesis, however, should be
confirmed in future studies.

HBYV reactivation following targeted therapy and
immunotherapy

Apart from aforementioned therapies, sorafenib can be
opted for the treatment of HCC. This multikinase inhibi-
tor has been the first approved systemic agent for HCC
and is indicated as an option for advanced HCC*". Tt
has been suggested that sorafenib can augment the host
immunity through the action of immune modulation of
effector T cells and regulatory T cells as well as induc-
tion of type 1 helper T cell dominance™*!. Immuno-
therapy has recently been tested as an alternative option
for advanced HCC. In one case report, IL-2 therapy in
a patient with HCC resulted in a decrease in HBV DNA
levels that subsequently continued to remain undetect-
able until 3 mo following the last 11.-2 cyclew. I1.-2 has
been shown to stimulate immune cells and increase the
levels of proinflammatory cytokines™*. Based on their
role in immune activation, it is assumed that sorafenib
or immunotherapy appear to be associated with a low
risk of HBV reactivation. However, there are no detailed
data focusing on viral reactivation during these therapies.
Thus, until such time as convincing information becomes
available, the effect of these new options on HBV reacti-
vation remains unknown and awaits evaluation in future
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studies.

MANAGEMENT OF HBV REACTIVATION
IN PATIENTS WITH HCC

All patients with HCC who are to receive anti-cancer
therapy should be screened for HBV markers and moni-
tored against a flare of HBV-related hepatitis. Early rec-
ognition and prompt administration of antiviral therapy
is of paramount importance to reduce HBV reactivation-
associated liver diseases. One potential means for mini-
mizing the events is a deferred approach, which means
a close monitoring for HBV markers and the use of
antiviral drugs only when there is evidence of HBV reac-
tivation. The deferred approach seems to be reasonable
without unnecessary treatment. However, clinical data do
not favor this approach because the effects of antiviral
therapy take time and may not prevent liver injury when
a flare has already developed. Recently, multiple reports
have suggested a beneficial effect to patients from an
carly preemptive approach using antiviral drugs (Table 4).
The most experience has been with lamivudine.

The first study of 17 HBeAg-positive Japanese pa-
tients assessing the prophylactic role of lamivudine re-
vealed that while none [0% (0/8)] with lamivudine had
reactivation, as much as 67% (6/9) without lamivudine
had exacerbation of liver damage, and 3 of them died of
progressive liver failure due to HBV reactivation'”. In
another study of 48 patients undergoing combined TACE
with radiotherapy, HBV reactivation was observed in none
(0%) of the 16 lamivudine-treated patients ss 7 (21.8%) of
the 32 untreated paticntsm. The prophylactic effect of la-
mivudine in this study did not reach statistical significance,
due to the small number of patients analyzed.

Recently, a series of studies indicating preemptive
therapy to be of benefit in decreasing the risk of reac-
tivation have emerged from patients who underwent
hepatectomy. A study by Huang ez al™ involving 164
patients with resection of HCC showed that HBV reac-
tivation was significantly lessened with antiviral therapy,
with an incidence rate of 1.6% (2/126) »s 21.1% (8/38)
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in the antiviral and non-antiviral groups, respectively.
Another Chinese study also provided similar results, in
which antiviral therapy cut the risk by 86% compared to
observation, with reactivation rates of 2.9% ws 20.7%, re-
spectivelypg]. Additionally, the investigators evaluated the
preventive role of antiviral therapy against reactivation
following RFA. Although the antivirals obviously protect-
ed against reactivation, their results did not reach statisti-
cal significance probably due to the overall low risk of
HBYV reactivation in the RFA group (0% in the antiviral
v5 7.6% in the non-antiviral groups). Of note in this study
is that the lack of antiviral therapy was an independent
predictor of HBV reactivation. Recently, a large cohort
study of 1609 Chinese patients demonstrated a clear ben-
efit from preemptive antivirals post—resectionm. In this
study, HBV reactivation was a negative factor for all post-
operative liver function, disease-free survival, and overall
survival, while prophylactic use of antivirals significantly
reduced post-operative viral reactivation, thereby carrying
a protective effect for post-operative outcomes. Viral re-
activation was common even in patients with low viremia.
Thus, the authors emphasized that routine prophylactic
antiviral treatment should be given for all patients before
hepatectomy.

Two randomized controlled trials of preemptive anti-
viral therapy have been performed in patients with HCC.
The first trial by Jang e# al" included 73 patients under-
going TACE who were randomly assigned to lamivudine
or observation groups. A flare of hepatitis due to HBV
reactivation was observed significantly more often in the
observation group [29.7% (11/37) »s 2.8% (1/36)]. The
frequency and severity of overall hepatitis were also sig-
nificantly greater in the observation group. A serum level
of HBV DNA more than 10000 copies/mL was inde-
pendently predictive of a flare.

In the second trial, Huang ¢z a’” recruited 84 patients
with low viral load undergoing hepatectomy, who were
randomly assigned to telbivudine ot observation. They
determined that telbivudine significantly lessened the
occurrence of viral reactivation following hepatectomy
compared to the observation group [2.5% (1/40) vs
31.8% (14/44)]. Recovery of liver function or postopeta-
tive liver insufficiency was not different between the two
groups. However, this study included only patients with
low viremia, who have a low probability of developing
post-operative liver insufficiency. Thus, the lack of sig-
nificance likely does not contradict the beneficial effect
of preemptive therapy.

Overall, the studies looking at antiviral prophylaxis
demonstrate clear evidence that preemptive antiviral
therapy prevents HBV reactivation in patients with HBV-
related HCC undergoing anti-cancer therapy. The pre-
emptive strategy provides potential additional advantages
to reducing overall hepatitis from all causes, discontinu-
ations or disruptions of the anti-cancer treatment, and
HBV-related mortality. A potential concern with the
preemptive use of lamivudine is the occurrence of drug
resistance. However, resistance will likely become uncom-
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mon because of the current availability of potent antiviral
agents such as entecavir and tenofovir with very low risk
of drug resistance. An unresolved issue for prophylactic
treatment is when to stop antiviral therapy. Although no
study to date has addressed this issue in patients with
HCC, given the underlying cirrhosis and shorter survival
of HCC patients it seems reasonable to keep patients on
antivirals without interruption for a long-term period,
probably until HBsAg seroclearance.

POSSIBILITY OF HBV REACTIVATION IN

HBSAG-NEGATIVE PATIENTS WITH HCC

Although documented mostly in HBsAg-positive pa-
tients, HBV reactivation can also occur in patients with
prior resolved hepatitis B, who are identified by the pres-
ence of anti-HBc and/or anti-HBs. Occult HBV infec-
tion or low-level viremia that persists in the liver and

blood for decades after a recovery from acute infection
have been implicated as the origin of HBV reactiva-
tion"”. Such de novo hepatitis B or HBsAg sero-reversion
i1s most common in the setting of rituximab-containing
chemotherapy or hematopoietic stem cell transplanta-
tion, with incidence rates ranging from 2.7% to 45%,
Given that patients with HCC have a high prevalence of
anti-HBc positivity or occult HBV infection, it is specu-
lated that HBV presents in the liver or blood of HBsAg-
negative HCC patients and is prone to reactivation when
the host immune system is severely compromised by
intensive therapy.

Recently, Peng ef al*? investigated HBV reactivation
in 43 HBsAg-negative patients undergoing TACE. Four
patients (9.3%) developed hepatitis associated with HBV
reactivation, but all had resolution of hepatitis after
initiation of lamivudine. In our own unpublished data,
a similar incidence rate of reactivation was observed fol-
lowing TACE. Although no mortality related to reactiva-
tion was found in either study, the results consistently
indicate that HBsAg-negative patients, especially those
with resolved HBYV, are still at risk of developing viral
reactivation. As such reactivation potentially results in
higher morbidity and mortality**, appropriate manage-
ment for this particular group needs to be determined in
the future.

SPECIAL ISSUES ON HBV REACTIVATION
IN PATIENTS WITH HCC

International guidelines recommend prophylactic anti-

viral therapy for HBV carriers undergoing immunosup-
pressive or cancer chernotherapy[A‘g’SZ]. However, emphasis
must be placed on the HCC patient where the issue is
distinct and much more complex. The degree of ALT
elevation following HBV reactivation is more affected by
hepatic reserve, so that the absolute ALT level in patients
with HCC is often normal or only minimally elevated
even if there is severe liver damage. Hepatic decompen-
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sation can be more common due to undetlying cirrhosis
in HCC patients compared with those without cirrhosis.
The severity of hepatitis flares is multifactorial, affected
by treatment itself, tumor progression, and/or multiple
other factors in these patients. Because of the relatively
short survival of HCC patients, it is difficult to determine
the long-term effect of reactivation. With no generalized
practice guidelines, a variety of treatment options with
different protocols among institutions are in use for HCC
patients at the same stage. All of these remain critical
challenges for the estimation of actual risk of reactiva-
tion and establishment of consensus on the prophylactic
management in patients with HCC.

CONCLUSION

Reactivation of HBV is a common and a life-threatening
complication in patients with HBV-related HCC. Patients
who are to receive anti-cancer therapy for HCC should
be routinely screened for HBsAg and anti-HBc before cy-
totoxic therapy is performed. Screening for serum HBV
DNA should be performed for all HBsAg carriers and is
also helpful in the identification of occult HBV infection
in HBsAg-negative/anti-HBc positive patients. Since a
substantial proportion of HCC patients with reactivation
expetience morbidity and mortality, which often lead to
discontinuation of potentially life-prolonging treatments,
preemptive antiviral therapy should be given to all HB-
sAg carriers with HCC who are to undergo anti-cancer
therapy. Reactivation can also occur in HBsAg-negative
patients with a history of past HBV on intensive treat-
ment of HCC. Close monitoring and prompt antiviral
therapy upon evidence of HBV reactivation should be
administered for these patients until an eatly prophylactic
approach can be clearly defined.

The optimal duration of anti-HBV therapy has not
been determined. International guidelines recommend

that antivirals be maintained for several months after
49,50

completion of treatment"™", However, these recom-
mendations may not be applicable to HCC patients with
underlying cirrhosis. Long-term use of highly potent
antivirals with less resistance (i.e., entecavir or tenofovir)
seems logical in patients with HCC, although the efficacy
of these drugs has yet to be confirmed. The adequate
control of viral replication is of great importance in the
management of HCC patients, not only to prevent HBV
reactivation, but also to offer additive benefits within the
microenvironments of tumors and liver tissues, likely
ameliorating the inflammation and cancer-promoting
properties of the virus.
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