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Introduction of biologic agents to treat patients with rheumatic diseases and cancer has improved clinical outcomes. However,
this advance increases the risk of hepatitis B virus (HBV) reactivation in hepatitis B surface antigen carrier and even in resolved
HBYV infection, which can lead to liver failure and even death. In particular, the risk of HBV reactivation is heightened by the
use of B-cell depleting agents such as rituximab, high dose corticosteroid, and anti-tumor necrosis factor- @ . Therefore, identi-
fication of individuals at risk, and understanding the mechanism of HBV reactivation are essential to preventing HBV re-
activation before initiating immunosuppressive therapy. Here, we review the mechanism, incidence, and prevention of HBV

reactivation in the setting of immunosuppression. () Rheum Dis 2017;24:261-270)
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INTRODUCTION

Hepatitis B virus (HBV) infection is a serious global
health problem with 2 billion infected people worldwide.
Approximately 5% (350 millions) of the world's pop-
ulation is affected by chronic HBV infection. Chronic
HBV infection increases the risk of progression to liver
cirrhosis, development of hepatocellular carcinoma, and re-
sults in liver-related death—500,000 to 1.2 million deaths
per year [1]. In Korea, about 5% of Korean people are in-
fected with chronic HBV infection and about 50% of the
Koreans have resolved HBV infection (hepatitis B surface
antigen [HBsAg]-negative and anti-hepatitis B core
[HBc]-positive) [2,3]. Therefore, many Koreans are ex-
posed to risk of HBV reactivation especially if they re-
ceived immunosuppressive therapy.

The reactivation of HBV commonly occurs in patients
with cancer, rheumatic diseases, inflammatory bowel dis-
eases, dermatologic diseases such as psoriasis, and other
diseases, who were treated with chemotherapy, im-

munosuppressive agents, glucocorticoid, biologic agents
including anti-tumor necrosis factor- @ (anti-TNF) and
B-cell depleting agents. Clinical courses of HBV re-
activation varies from asymptomatic to fatal liver failure
or even death [4].

Recent meta-analyses have shown that prophylactic an-
tiviral therapy can prevent the development of HBV re-
activation, HBV-related hepatitis, hepatic failure and
death in patients receiving immunosuppressive therapy
[5-7]. However, up to 50% of clinicians did not screen for
HBV before immunosuppressive therapy [8,9]. In this re-
view, we would like to review the mechanism, incidence,
and prevention of HBV reactivation in the setting of
immunosuppression.

MAIN SUBJECTS

Definition and mechanism of HBV reactivation
Definition of HBV reactivation varies according to stud-
ies, but generally refers to as follows; 1) detectable HBV

Received : June 30, 2017, Revised : September 11, 2017, Accepted : September 11, 2017

Corresponding to : Byung-Cheol Song, Department of Internal Medicine, Jeju National University School of Medicine, 15 Aran 13-gil, Jeju 63241,
Korea. E-mail : drsong8177@naver.com

Copyright (© 2017 by The Korean College of Rheumatology. All rights reserved.
This is a Open Access article, which permits unrestricted non-commerical use, distribution, and reproduction in any medium, provided the original work is properly cited.

261


http://crossmark.crossref.org/dialog/?doi=10.4078/jrd.2017.24.5.261&domain=pdf&date_stamp=2017-10-31

Eun-Jung Park et al.

DNA in individuals who previously had undetectable
HBV DNA, 2) >10-fold increase in individuals who pre-
viously had detectable HBV DNA, 3) reverse HBsAg sero-
conversion, which HBsAg-negative becomes HBsAg-pos-
itive [10-12]. HBV-related hepatitis usually develops
from several weeks to months after stopping immuno-
suppressive agents. HBV reactivation-related hepatitis is
defined as >3-fold increase in alanine aminotransferase
(ALT) compared to upper normal limit or rise more than
100 IU/L from baseline [4,13].

Natural course of chronic HBV infection depends on bal-
ance between viral replication and host immune response.
Immune control of HBV is usually mediated by cytotoxic
T cell and B cell [14]. HBV reactivation in patients during
immunosuppressive therapy is related to inhibition of
function and proliferation of lymphocytes, which in-
directly promotes replication of HBV [15]. Glucocorticoid
directly increases viral replication via binding to gluco-
corticoid responsive element in HBV genome. Anthracyline
derivatives (doxorubicin, epirubicin et al.) also directly
promote replication of HBV [16,17]. In addition, some
studies showed that TNF-a promoted HBV clearance
and decrease of HBV transcription [18]. Thus, inhibition
of TNF- @ might have an effect on enhancing HBV repli-
cation [4,18,19].

Increased HBV replication related to immunosuppressive
therapy results in over-production of viral antigen, which
is exposed on surface of hepatocyte. Cessation of im-
munosuppressive agents makes cytotoxic T cells restore

their function that reacts to overexpressed viral antigens,
and causes liver injury. During immunosuppressive ther-
apy, an increase in HBV DNA generally precedes the ele-
vation of serum ALT [4,20].

HBV reactivation is also occurred in individuals with re-
solved HBV infection (HBsAg-negative/anti-HBc-positive)
because covalently closed circular HBV DNA (cccDNA)
in the nucleus plays as a template for HBV replication
during natural course of HBV, and the cccDNA is quite
stable and persists for decades even after HBV infection
resolved [21-23].

Incidence and clinical outcomes of HBV reactivation
in cancer patients receiving chemotherapy

Table 1 summarized the incidence of HBV reactivation in
HBV carriers with immunosuppressive therapy [5-7,
24-63]. The incidences of HBV-related hepatitis, liver fail-
ure and death in cancer patients receiving chemotherapy
have been reported to be 2%~ 60%, 6.7%~33% and
0.4% ~20%, respectively [5,7].

Risk of HBV reactivation is the most frequent (48% to
72%) in patients treated with chemotherapy for hemato-
logic malignancy including lymphoma, hematopoietic
stem cell transplantation, and solid organ transplantation.
In particular, patients receiving chemotherapy which con-
tains glucocorticoids or B cell depleting agents (i.e., ritux-
imab, ofatumumab) are the highest risk group of HBV re-
activation [5,7,10,24-32]. Several studies revealed 9% to
42% of incidence of HBV reactivation in lymphoma pa-

Table 1. Incidence of HBV reactivation without antiviral prophylaxis in various diseases

HBYV reactivation without antiviral prophylaxis (%)

Diseases References
HBsAg-positive Resolved HBV infection
Bone marrow/hematopoietic stem cell transplantation 66~81 6~10 40~42
Solid organ transplantation 50~90 0.9~5 15
Lymphoma 18~72 9~41.5 5,7,10,24~32
Leukemia 61 2.8~125 39,43
Breast cancer 21~68 NA 7,13,33~38
Head and neck cancer 19.3~29.4 NA 7,13
Hepatocellular carcinoma (systemic chemotherapy) 36 11 44
Hepatocellular carcinoma 20.5~29.7 9.3~11 45~47
(trans-arterial chemoembolization)
Gastrointestinal cancer 6.9~18.1 NA 7,13
Lung cancer 14.2~23 NA 7
Rheumatic diseases receiving anti-TNF therapy 6.9~39 0~5 49~52,59,61,62
Inflammatory bowel diseases receiving anti-TNF* 36 0.7 60, 63

HBV: hepatitis B virus, HBsAg: hepatitis B surface antigen, TNF: tumor necrosis factor, NA: not applicable. *Case reports or small
case series reporting HBV reactivation.
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tients who even had resolved HBV infection during
chemotherapy including rituximab [28,31,32]. Recent
meta-analysis showed that HBV reactivation occurred in
25% (4% to 68%) of HBsAg-positive solid cancer patients
who received chemotherapy without antiviral prophy-
laxis, while HBV reactivation developed in 0.3% to 9.0%
of individuals with resolved HBV infection treated with
standard chemotherapy [7]. The incidence of HBV re-
activation during chemotherapy was higher in patients
with breast cancer, which showed 21% to 68% [7,13,33-38]
than in those with other solid cancers, which revealed as
4% to 30% [7,13]. High risk of HBV reactivation in pa-
tients with breast cancer has been associated with an-
thracycline-based chemotherapy (doxorubicin, epirubicin
containing regimen) [13,16,35].

Incidence and clinical outcomes of HBV reactivation
in patients receiving biologic agents including
anti-TNF

Patients with rheumatic diseases are most likely ex-
posed to various immunosuppressive agents, such as tra-
ditional immunosuppressive agents (azathiopurine, me-
thotrexate, cyclophosphamide, mycophenolate mofetil,
cyclosporine, and tacrolimus), anti-TNF (infliximab, ada-
limumab, etanercept, certolizumab, and golimumab),
B-cell depleting agents (rituximab, ofatumumab, belimu-
mab et al.), T-cell inhibitor (abatacept), or interleukin
(IL)-6 inhibitor (tocilizumab).

In 2003, Michel et al. [64] and Ostuni et al. [65] re-
ported cases of HBV reactivation in patients with rheu-
matic diseases who had treated with infliximab. Many
case series, small-sized retrospective or prospective stud-
ies, have shown that HBV reactivation also developed fre-
quently in patients who were receiving anti-TNF for treat-
ment of various rheumatic diseases, inflammatory bowel
diseases, psoriasis and so on [48-50,66]. However, there
are no well-designed prospective studies or randomized
controlled trials (RCT) in regard to HBV reactivation or
antiviral prophylaxis in rheumatic patients receiving an-
ti-TNE In addition, it is difficult to estimate the precise
incidence of HBV reactivation or clinical course in pa-
tients with rheumatic disease due to diversity of prophy-
lactic agents or of initiation times of medications.

In a systemic review of 38 published studies in patients
treated with anti-TNFE, Pérez-Alvarez et al. [50] reported
that HBV reactivation occurred in 39% of HBsAg-positive
patients (n=89, individual data were not available in 7)
and 5% of individuals with resolved HBV infection (n=168).

www.jrd.or.kr

Twenty-two of 44 patients with HBV reactivation treated
with antiviral agents (lamivudine in 12, adefovir in 2, en-
tecavir in 8, lamivudine+tenofovir in 1). Six of 44 pa-
tients with reactivation developed hepatic failure and 5 (4
of HBs-positive patients and 1 of patient resolved HBV in-
fection) of those resulted in death. All 6 patients with
hepatic failure had received infliximab. Of 5 patients with
death, 3 patients were treated with lamivudine, 1 patient
was treated with entecavir, and 1 patient did not receive
any antiviral agents with stopping anti-TNE HBV re-
activation was frequently observed in the patient with de-
tectable HBV DNA prior to treatment. HBV-related hep-
atitis or hepatic failure was more frequent in patients who
received infliximab than those received etanercept.
However, this study is considered to overestimate the in-
cidence of HBV reactivation because of the inclusion of
many case reports. In another systemic review of 23 stud-
ies regarding to anti-TNF therapy, Carroll and Forgione
[19] reported that symptomatic HBV reactivation which
defined as jaundice, malaise or weight loss, occurred in 6
(17.1%) of 35 HBsAg-positive patients (received in-
fliximab in 17, etanercept in 12 and adalimumab in 6). All
6 patients having HBV reactivation received infliximab.
Two of 6 patients died. Of 35 HBsAg-positive patients, 11
were treated with lamivudine after receiving anti-TNE, 4
did while starting anti-TNE and 3 had antiviral prophy-
laxis with lamivudine prior to anti-TNF therapy. In a sys-
temic review of 9 studies (2 prospective, 7 retrospective
studies) of HBsAg-positive rheumatic patients (n=122,
including 48 patients with antiviral prophylaxis) who re-
ceived anti-TNF and disease modifying anti-rheumatic
drugs, Lee et al. [49] reported that HBV reactivation de-
veloped in 15 patients (12.3%). In 10 (9 patients without
antiviral prophylaxis) of 15 patients with HBV re-
activation, individual data were available. Four of 10 pa-
tients showed severe hepatitis (= 10-fold increase from
reference range of ALT). Seven of 10 patients were treated
with antiviral agents (entecavir in 5, lamivudine in 1, ade-
fovir in 1) and 3 did not receive antiviral agents because of
normal ALT or mild elevation of ALT. All patients showed
favorable clinical outcomes without any mortality. Ryu et
al. [51] retrospectively analyzed HBV reactivation in pa-
tients with rheumatoid arthritis or ankylosing spondylitis
(n=49) who received anti-TNE Twenty patients received
prophylactic antiviral therapy (entecavir in 5, lamivudine
in 15). HBV reactivation developed in 1 (5.0%) patient
who received lamivudine, whereas none of patients who
received entecavir developed HBV reactivation. Of 29 pa-
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tients without antiviral prophylaxis, HBV reactivation oc-
curred in 2 (6.9%) and recovered with antiviral treatment.
In a prospective study of Lan et al. [54], 18 of 88 patients
who received anti-TNF therapy were HBsAg-positive. Of
18 patients, HBV reactivation did not occur in 10 patients
with prophylactic antiviral therapy, while HBV reacti-
vation occurred in 5 (62.5%) of 8 patients without anti-vi-
ral prophylaxis. All 5 patients recovered after treatment of
lamivudine.

A recent prospective study [58] investigated the in-
cidence of HBV reactivation in inflammatory arthritis pa-
tients with HBV infection using anti-TNF therapy and
evaluated the efficacy of antiviral therapy. Among the 6
chronic hepatitis B patients (defined by HBV DNA >
2x10* IU/mL, elevated ALT), HBV reactivation occurred
in two patients (33.3%) without antiviral prophylaxis and
no HBV reactivation was observed in the other 4 patients
with antiviral prophylaxis. In the 31 inactive HBsAg car-
riers (defined by HBV DNA <2Xx 10® TU/mL, normal
ALT), HBV reactivation developed in 6 of 22 (27.3%) pa-
tients without antiviral prophylaxis and there was no
HBV reactivation in the other 9 patients with antiviral
prophylaxis. This study suggested that antiviral prophy-
laxis could effectively decrease the risk of HBV re-
activation in patients with HBsAg-positive patients using
anti-TNE

Pérez-Alvarez et al. [50] reported that HBV reactivation
occurred in 9 (5.4%) of 168 resolved HBV infection who
received anti-TNF therapy. However, Lee et al. [49] re-
ported that HBV reactivation occurred in 1.7% among
468 rheumatic patients with resolved HBV infection dur-
ing anti-TNF therapy. Ye et al. [58] reported that HBV re-
activation was not found in the 50 patients with resolved
HBV infection. Recent prospective study also demon-
strated that none of 146 rheumatic patients with resolved
HBV infection who received anti-TNF developed HBV re-
activation during 56 months follow-up periods. Therefore,
HBYV reactivation is rare in patients with resolved HBV in-
fection during anti-TNF therapy. Although it is not clear
whether the risk of HBV reactivation is different accord-
ing to type of anti-TNF agents, it is considered that the
risk might be higher in patients receiving infliximab than
in those with other anti-TNF agents.

There are few studies of HBV reactivation in HBsAg-posi-
tive rheumatic patients treated with B-cell depleting
agents, while HBV reactivation is particularly high in lym-
phoma patients treated with those agents [26-29,31,32].
It is assumed that the risk of reactivation may be high in
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HBsAg-positive rheumatic patients. However, the in-
cidence of HBV reactivation is less than 1% with resolved
HBV infection in rheumatic patients who received ritux-
imab [52,56,57].

T cell inhibitor (abatacept), IL-6 inhibitor (Tocilizumab),
or kinase inhibitor (imatinib, nilotinib) are also related to
moderate risk (1% to 10%) of HBV reactivation [10,53],
while disease modifying anti-rheumatic drugs, tradi-
tional immunosuppressive agents such as azathioprine,
short-course of corticosteroids <1 week, or intra-articu-
lar steroid injection showed low risk (<1%) of HBV re-
activation [10].

Incidence and clinical outcomes of HBV reactivation
in patients receiving glucocorticoid

Among HBsAg-positive patients receiving glucocorti-
coid, HBV reactivation frequently occurred in patients
with prolonged period (=4 weeks) [67,68] or with co-ad-
ministration of chemotherapy regimen [10]. Cheng et al.
[24] reported that the incidence of HBV reactivation
(72% vs. 37.5%, p=0.02), HBV-related hepatitis (60% vs.
33%, p=0.069), and severe hepatitis defined by over
10-fold of ALT elevation (44% vs. 13%, p=0.02) was
higher in patients receiving combination with chemo-
therapy and high-dose glucocorticoid than those treated
with chemotherapy alone.

In a RCT [67] to treat chronic hepatitis B patients with
glucocorticoid for 4 weeks (prednisolone 60 mg/day for 2
week, then 30 mg/day for 2 week), HBV reactivation and
HBV-related hepatitis occurred after 4 to 10 weeks of
withdrawal of prednisone. In another study [68] to inves-
tigate whether ALT rebound (defined by over 5 times of
ALT elevation) following glucocorticoid priming (30
mg/day for 3 weeks, 15 mg/day for 1 week, no treatment
for 2 weeks) enhances response to lamivudine therapy,
ALT rebound occurred in 67% of 2 to 6 weeks after with-
drawal of prednisolone. However, no ALT rebound was
observed in control groups. Serum HBV DNA was high
(>20,000 IU/mL) in all patients in these 2 studies. In a
prospective, open-label cohort study in inactive HBsAg
carrier (definced by HBsAg-positive, undetectable HBV
DNA) with idiopathic nephrotic syndrome, patients were
assigned to standard prednisone regimen (n=22) (1
mg/kg/day) or oral mycophenolate mofetil combined
with the lower dose of prednisone (n=19) (0.5
mg/kg/day) to compare the complete remission of idio-
pathic nephrotic syndrome. The planned duration of
treatment was 36 weeks with gradual tapering of agents
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according to clinical response. The incidence of HBV re-
activation (defined as detectable HBV DNA) was higher
in patients with high dose of prednisone when compared
with lower dose of prednisone (63.6% vs. 36.8%;
p=0.047). In a retrospective study [69], 198 HBsAg-pos-
itive patients with asthma or chronic obstructive pulmo-
nary disease were treated with either inhaled glucocorti-
coid (n=126) or systemic glucocorticoid (n=72). HBV
reactivation occurred in 11% of the patients treated with
systemic glucocorticoid and 3.2% in the patients treated
with inhaled glucocorticoid (p=0.032). The study also
showed that HBV reactivation occurred in 15.8% who re-
ceived systemic treatment for >3 months (n=53) com-
pared with 9.4% in those who received systemic treat-
ment for <3 months (n=19). The incidence of HBV re-
activation was significantly higher in the patients with
systemic treatment for >3 months than in those with in-
haled glucocorticoid group (p=0.048). However, there
was no significant difference between the inhaled gluco-
corticoid group and those with continuous systemic
treatment for <3 months (p=0.127), nor between those
with systemic treatment for <3 months and continuous
use of systemic treatment for >3 months (p=0.427).
HBYV reactivation occurred in 14% in the continuous dos-
ing at = prednisolone or equivalent 20 mg daily when
compared with 4.5% in the lower dose (<20 mg daily).
There was a significant difference in HBV reactivation be-
tween the inhaled glucocorticoid group and continuous
use of systemic dosing at =20 mg daily (p=0.014). There
were no significant differences among the other groups
because of small sample size. However, there are few
studies to evaluate the risk of HBV reactivation in pa-
tients who received various doses of glucocorticoid for
<4 weeks or low-dose glucocorticoid (<10 mg of pre-

dnisolone per day). A case of death related to hepatic fail-
ure was reported in inactive HBsAg carrier with rheuma-
toid arthritis who received prednisolone 2.5 mg/day for
prolonged period [70]. Recently, Lin et al. [71] reported
that fifteen (39.5%) of 38 HBsAg-positive patients devel-
oped hepatitis B flare (defined as a five-fold increase in se-
rum ALT of upper normal limit, no information about
HBV DNA change) in systemic lupus erythematosus pa-
tients who received low to moderate dose of prednisolone
for long-term with or without immunosuppressive agents
(azathioprine, cyclophosphamide, mycophenolate mofe-
til). Five patients of 38 patients received prophylactic or
preemptive antiviral therapy (if HBV DNA rise, initiate
antiviral therapy) and none of them developed hepatitis B
flares. Three (1.9%) of 157 patients with resolved HBV
infection experienced HBsAg seroreversion. Three pa-
tients (2 in HBsAg-positive and 1 in resolved HBV in-
fection) died due to hepatic failure even though lam-
ivudine therapy was initiated as rescue therapy. No mor-
tality was observed in patient receiving entecavir as res-
cue therapy. A daily dose of prednisolone >5 mg was only
an independent risk factor for hepatitis B flare. Therefore,
even in low to medium dose of prednisolone for long-term
therapy might increase the risk of HBV reactivation in
some rheumatic diseases.

Prophylaxis of HBV reactivation
To prevent HBV reactivation, screening for HBsAg, an-

ti-HBc in all patients prior to receive immunosuppressive
agents is recommended. HBsAg-positive and/or an-
ti-HBc-positive patients receiving immunosuppressive
agents need to check liver function test and HBV DNA ev-
ery 3 months for monitoring HBV reactivation. High risk
patients with HBV reactivation need to be treated with

Table 2. Prospective, randomized trials of antiviral therapy to prevent HBV reactivation

HBV reactivation (%)

Studies Patients HBV status Diseases Treatment Antiviral p-value
(number) agents  prophylaxis Control*
Lau et al. [75] 30 HBsAg (+) Lymphoma  Chemotherapy Lamivudine 0.0 53.0 0.002
Hsu et al. [25] 52 HBsAg (+) Lymphoma  Chemotherapy Lamivudine 11.5 56.0 0.001
Long et al. [76] 42  HBsAg (+ Breast cancer Chemotherapy Lamivudine 0 28.6  0.021
Huang et al. [77] 80 HBsAg(—) Lymphoma  Rituximab-containing Entecavir 2.4 17.9 0.027
/anti-HBc (+) chemotherapy
Huangetal.[78] 121 HBsAg(+) Lymphoma  Rituximab-containing Entecavirvs. 6.6/30.0 NA 0.001
chemotherapy Lamivudine

HBV: hepatitis B virus, HBsAg: hepatitis B surface antigen, HBc: hepatitis B core, NA: not applicable. *Control patients either
remained untreated or had delayed treatment only after HBV reactivation.
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prophylactic antiviral therapy before initiating immuno-
suppressive therapy [72-74].

Many studies have shown the effect of lamivudine as a
prophylactic antiviral therapy on HBV reactivation (Table
2) [75-77]. In a meta-analysis, prophylactic lamivudine
therapy prior to chemotherapy in cancer patients de-
creased the risk of HBV reactivation (4% vs. 37%),

HBV-related hepatitis (4% vs. 33%), liver failure (0% vs.
13%), and mortality (2% vs. 7%) compared to placebo
[5]. However, resistance to lamivudine increased up to
23% after 1 year and 80% after 5 years of lamivudine
treatment [72].

In a RCT [78] to compare the effect of prophylactic anti-
viral treatment between entecavir (n=60) and lam-

Table 3. The risk of HBV reactivation and policy for antiviral prophylaxis in HBsAg-positive or anti-HBc-positive patients who

received immunosuppressive therapy

Risk group HBV reactivation estimates Antiviral prophylaxis [85]
High-risk 1. B cell-depleting agents such as rituximab and ofatumumab = 12 months
(>10%) - HBsAg positive: (A)

- HBsAg negative/anti-HBc positive: (A)

2. Anthracycline derivatives such as doxorubicin and epirubicin = 6 months

- HBsAg positive: (A)

3. Corticosteroid therapy (moderate/high dose) for =4 weeks

- HBsAg positive: (B)

Moderate-risk 1. TNF-alpha inhibitors: infliximab, etanercept, adalimumab,

certolizumab
- HBsAg positive: (B)
- HBsAg negative/anti-HBc positive: (C)

(1% ~10%)

2. Other cytokine inhibitors and integrin inhibitors:
abatacept, ustekinumab, natalizumab, vedolizumab

- HBsAg positive: (C)
- HBsAg negative/anti-HBc positive: (C)

3. Tyrosine kinase inhibitors: imatinib, nilotinib

- HBsAg positive: (B)

- HBsAg negative/anti-HBc positive: (C)
4. Corticosteroid therapy for =4 weeks

- HBsAg positive (low dose): (C)

> 6 months
(strong recommendation)

6 months

- The American gastroenterological
association (AGA) suggests antiviral
prophylaxis over monitoring for patients
at moderate risk undergoing
immunosuppressive drug therapy.

- Patients who place a higher value on
avoiding long-term use of antiviral therapy
and the cost associated with its use and a
lower value on avoiding the small risk of
reactivation (particularly in those who are
HBsAg negative) may reasonably select no
prophylaxis over antiviral prophylaxis.

- HBsAg negative/anti-HBc positive: (C) (moderate/high dose)
5. Anthracycline derivatives: doxorubicin and epirubicin

- HBsAg negative/anti-HBc positive: (C)
Low-risk
(<1%) 6-mercaptopurine, methotrexate
- HBsAg positive/anti-HBc positive: (A)
- HBsAg negative/anti-HBc positive: (A)
2. Intra-articular corticosteroids
- HBsAg positive/anti-HBc positive: (A)
- HBsAg negative/anti-HBc positive: (A)
3. Corticosteroid therapy for <1 week
- HBsAg positive/anti-HBc positive: (B)
- HBsAg negative/anti-HBc positive: (A)

1. Traditional immunosuppressive agents: azathioprine,

The AGA suggests against routinely
using antiviral prophylaxis in patients
undergoing immunosuppressive drug
therapy who are at low risk for HBV
reactivation

4. Corticosteroid (low dose) therapy for =4 weeks

- HBsAg negative/anti-HBc positive: (B)

Confidence in evidence was graded as follows: (A) high confidence that the estimate lies within group risk boundaries, (B) moderate
confidence that the estimate lies within group risk boundaries, (C) little or no confidence that the estimate lies within group risk
boundaries. Glucocorticoids: prednisone (or equivalent): low dose, <10 mg; moderate dose, 10~ 20 mg; high dose, >20 mg.
HBV: hepatitis B virus, HBsAg: hepatitis B surface antigen, HBc: hepatitis B core. Adopted from the article Perrillo et al.
(Gastroenterology 2015;148:221-244.e3) [10] with original copyright holder's permission.
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ivudine (n=61) in 121 lymphoma patients who received
chemotherapy (rituximab, cyclophosphamide, doxor-
ubicin, vincristine, and prednisone), entecavir was supe-
rior to lamivudine in terms of HBV reactivation (6.6% vs.
30%, p=0.001), HBV-related hepatitis (0% vs. 13.3%,
p=0.003), and chemotherapy disruption (1.6% vs. 18.3%,
p=0.002). Chen et al. [79] retrospectively analyzed that
entecavir prophylaxis was more effective in preventing
HBV reactivation compared to lamivudine (0% vs. 7.0%),
while the incidence of HBV-related hepatitis was similar
in 213 solid cancer patients treated with prophylactic
therapy (entecavir 70, lamivudine 143). Subgroup analy-
sis demonstrated that HBV reactivation occurred in
15.9% of patients with serum HBV DNA levels >2,000
IU/mL, while HBV reactivation did not occur in patients
with serum HBV DNA levels <2,000 IU/mL (p=0.01).
Incidence of HBV-related hepatitis and cessation of che-
motherapy related to hepatitis was not significantly dif-
ferent between two groups (5.9% vs. 12.9% and 2.9% vs.
9.7%, respectively). There is no RCT of prophylactic anti-
viral treatment with tenofovir. Zhang et al. [6] reported
that entecavir and tenofovir are the most effective in pro-
phylaxis of HBV reactivation in meta-analysis. Thus, en-
tecavir or tenofovir are preferentially recommended for
prophylactic treatment of HBV reactivation [80,81].
However, patients with long-term therapy with tenofovir
should beware of kidney toxicity [82,83]. If the cost is a
major hindrance to anti-viral prophylaxis, lamivudine
may be considered in patients with serum HBV DNA lev-
els <2,000 IU/mL because HBV reactivation had not oc-
curred in patients with serum HBV DNA levels <2,000
IU/mL regardless of antiviral agents [76].

Even though the duration of prophylactic antiviral treat-
ment is controversial, the treatment should be main-
tained for at least 6 to 12 months after withdrawal of im-
munosuppressive agents. And the treatment should be
maintained for at least 12 months after stopping B cell de-
pleting agents such as rituximab because there is a lag in
the recovery of B cell function which results in HBV re-
activation even 1 to 2 years after withdrawal [84]. Table 3
shows the guideline of the American gastroenterological
association to prevent HBV reactivation according to the
level of HBV reactivation risk, which includes high risk
(>10%), moderate risk (1%~ 10%) and low risk (<1%)
[85].

www.jrd.or.kr

CONCLUSION

Identification of the individuals at risk, and under-
standing the mechanism of HBV reactivation is essential
to prevent HBV reactivation before initiating immuno-
suppressive therapy. Most studies of the epidemiology
and prophylaxis for HBV reactivation are from chemo-
therapy for cancer patients. Thus, large-sized, pro-
spective, multi-center studies regard on HBV reactivation
should be considered in rheumatic patients who received
anti-TNF or glucocorticoids according to dose or duration
of treatment.
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