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Background/Aims: Little is known about the clinical course of hepatitis B virus (HBV)-infected 
patients undergoing anti-tumor necrosis factor α (TNF-α) therapy for inflammatory bowel disease 
(IBD). We aimed to investigate the clinical course of HBV infection and IBD and to analyze liver 
dysfunction risks in patients undergoing anti-TNF-α therapy.
Methods: This retrospective multinational study involved multiple centers in Korea, China, Tai-
wan, and Japan. We enrolled IBD patients with chronic or resolved HBV infection, who received 
anti-TNF-α therapy. The patients’ medical records were reviewed, and data were collected using 
a web-based case report form.
Results: Overall, 191 patients (77 ulcerative colitis and 114 Crohn’s disease) were included, 
28.3% of whom received prophylactic antivirals. During a median follow-up duration of 32.4 
months, 7.3% of patients experienced liver dysfunction due to HBV reactivation. Among patients 
with chronic HBV infection, the proportion experiencing liver dysfunction was significantly higher 
in the non-prophylaxis group (26% vs 8%, p=0.02). Liver dysfunction occurred in one patient 
with resolved HBV infection. Antiviral prophylaxis was independently associated with an 84% 
reduction in liver dysfunction risk in patients with chronic HBV infection (odds ratio, 0.16; 95% 
confidence interval, 0.04 to 0.66; p=0.01). The clinical course of IBD was not associated with liver 
dysfunction or the administration of antiviral prophylaxis.
Conclusions: Liver dysfunction due to HBV reactivation can occur in HBV-infected IBD patients 
treated with anti-TNF-α agents. Careful monitoring is needed in these patients, and antivirals 
should be administered, especially to those with chronic HBV infection. (Gut Liver, Published 
online October 1, 2021)

Key Words: Hepatitis B virus; Reactivation; Inflammatory bowel disease; Anti-tumor necrosis 
factor alpha

INTRODUCTION

The incidence of both Crohn’s disease (CD) and ulcer-
ative colitis is increasing in Korea and other Asian coun-
tries,1-3 along with the usage of anti-tumor necrosis factor 

α (TNF-α) agents such as infliximab and adalimumab, 
which can induce remission or maintain stable disease ac-
tivity in patients with inflammatory bowel disease (IBD).4-6

Hepatitis B virus (HBV) infection is endemic among 
the general population in East Asia, unlike in Western 
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countries.7 The trends observed in the general population 
are also found in patients with IBD.8 A nationwide survey 
in Spain showed that both chronic and resolved HBV in-
fections were observed in 8% of IBD patients.9 In a Korean 
study, the HBV infection rate in patients with IBD reached 
34%.10 Therefore, the clinical course of patients with HBV 
infection, who undergo anti-TNF-α treatment appears to 
be an important issue in Asian countries.

Although the mechanisms underlying the association 
between anti-TNF-α therapy and HBV reactivation remain 
largely unknown, TNF-α is expected to suppress HBV rep-
lication by stimulating cytotoxic T cells. By blocking these 
cytokine-producing cells, anti-TNF-α agents can induce 
HBV reactivation.11,12 Advances in the understanding of 
HBV replication and covalently closed circular DNA regu-
lation have provided an interesting explanation on how 
TNF-α and related cytokines play an important role in the 
regulation of covalently closed circular DNA function. In 
particular, similar to interferon-α/γ, TNF-α can activate 
the apolipoprotein B messenger RNA editing catalytic 
polypeptide-like protein via a unique antiviral pathway, 
that causes degradation of covalently closed circular DNA 
in HBV-infected cells.13 Thus, blocking this endogenous 
antiviral pathway may result in higher HBV replication 
and reactivation. Some reports have described HBV re-
activation after anti-TNF-α treatment for rheumatologic 
diseases in HBV-infected patients.14,15 Moreover, a recently 
published report from the United States demonstrated 
anti-TNF-α therapy to be an important risk factor for 
HBV reactivation in patients with chronic HBV infection.12 
Thus, clinical guidelines strongly recommend screening 
and vaccination for HBV infection before initiating anti-
TNF-α treatment.16-18 However, data on the clinical course 
of Asian IBD patients with HBV infection undergoing 
anti-TNF-α therapy are scarce. Therefore, in this study, 
we investigated the clinical course of HBV infection and 
IBD, and analyzed the risks of liver dysfunction in Asian 
patients undergoing anti-TNF-α therapy. 

MATERIALS AND METHODS

This was a retrospective, multinational, and multi-
center study involving four Asian countries (Korea, China, 
Taiwan, and Japan). We included patients (age, 20 to 70 
years) with IBD (either CD or ulcerative colitis, diagnosed 
based on clinical, endoscopic, radiographic, laboratory, 
and pathological findings19,20) along with either chronic 
(hepatitis B surface antigen-positive) or resolved (presence 
of hepatitis B core antibodies with or without hepatitis B 
surface antibodies) HBV infection, who had undergone 

anti-TNF-α therapy between January 2004 and December 
2013. We excluded patients with liver disease other than 
HBV (i.e., hepatitis C virus infection, alcoholic liver dis-
ease, autoimmune liver disease, toxic hepatitis, and others) 
and those with incomplete or absent medical records. The 
researchers reviewed the medical records of patients and 
collected data using a web-based case report form. Clini-
cal and demographic data, including nationality, age, sex, 
smoking habit, date of IBD diagnosis, disease extent of 
ulcerative colitis, disease phenotype of CD according to 
the Montreal classification,21 use of anti-TNF-α agents and 
immunomodulators (such as azathioprine, 6-mercaptopu-
rine, or methotrexate) for IBD treatment, and drugs used 
for antiviral prophylaxis were assessed. Laboratory data, 
including viral-load status and liver function test results, 
were also collected. 

1. Outcome measures
The primary outcome measure of the study was liver 

dysfunction related to HBV reactivation. Liver dysfunction 
related to HBV reactivation was defined as a two-fold in-
crease in the upper limit of normal serum alanine transam-
inase levels and a ≥2 log (100-fold) increase in HBV-DNA 
load compared with the baseline level, or the reappearance 
of HBV-DNA viremia in individuals who were previously 
aviremic.22,23 The secondary outcome measures included 
risk factors of liver dysfunction and the clinical course of 
IBD. Virologic response was defined as the undetectability 
of serum HBV-DNA on a polymerase chain reaction as-
say.24 The clinical course of IBD was evaluated using data 
on disease relapse, surgery, and hospitalization.

2. Statistical analysis
Continuous variables were presented as the mean± 

standard deviation, and categorical variables were ex-
pressed as total numbers and percentages. We used the t-
test and the Wilcoxon rank-sum test to analyze continuous 
variables and the chi-square test for univariate analyses. 
The logistic regression test was used to calculate odds 
ratios and 95% confidence intervals to assess the risk fac-
tors for liver dysfunction related to HBV reactivation. The 
Kaplan-Meier survival curve analysis was used to estimate 
the cumulative probability of liver dysfunction related 
to HBV reactivation during anti-TNF-α treatment, and 
compare the liver dysfunction rates according to antiviral 
prophylaxis used. p-values <0.05 were considered statisti-
cally significant. Statistical analyses were performed using 
IBM SPSS Statistics version 20.0 (IBM Corp., Armonk, NY, 
USA) software.
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3. Ethical considerations
The study was reviewed and approved by the Institu-

tional Research Ethics Board of the Catholic University of 

Korea (IRB number: VC14RIGI0228). Informed consent 
was obtained from all study subjects.

RESULTS

1. Demographic characteristics of the subjects
A total of 191 IBD cases (18, 17, 2, and 154 from China, 

Taiwan, Japan, and Korea, respectively) were included. 
Among these, 60% had CD. The patients were admin-
istered anti-TNF-α agents infliximab, adalimumab, or 
golimumab. Additionally, 65% of the patients were con-
comitantly treated with immunomodulators. The median 
duration of follow-up after starting anti-TNF-α therapy 
was 32.4 months (range, 2 to 138 months). Chronic HBV 
infection was diagnosed in 87 patients (46%). The patient 
characteristics are summarized in Table 1.

2. Prophylaxis against HBV reactivation
Approximately 28.3% of patients (54/191) received 

prophylactic antiviral therapy, of whom 96% (52/54) had 
chronic HBV infection (Fig. 1). Prophylactic entecavir was 
administered to 30 out of 54 patients (56%), tenofovir to 
nine out of 54 patients (16%), lamivudine to nine out of 
54 patients (16%), and telbivudine to six out of 54 patients 
(12%).

3. Liver dysfunction related to HBV reactivation
Liver dysfunction related to HBV reactivation was 

observed in 7.3% of patients (14/191) at follow-up. Liver 
dysfunction was significantly lower in the antiviral pro-
phylaxis group than in the non-prophylaxis group with 
chronic HBV infection (26% vs 8%, p=0.02). Only one 
patient experienced liver dysfunction in the group with 
resolved infection (Table 2). No liver dysfunction occurred 
in patients with hepatitis B surface antibodies in the group 
with resolved infection (0/87).

On Kaplan-Meier survival curve analysis, administra-
tion of antiviral prophylaxis was found to be significantly 
associated with a lower rate of liver dysfunction in patients 
with chronic HBV infection (p=0.03). The cumulative 

Table 1.Table 1. Baseline Characteristics

Characteristics Total (n=191)

Patients with CD 114 (60)
Age at diagnosis, mean±SD, yr 37.5±12.9
Age at starting anti-TNF-α, mean±SD, yr 43.0±12.6
Male sex 136 (71)
Smoking 37 (19)
Extent of UC
     E1/E2/E3/UK 14 (18)/36 (47)/20 (26)/7 (9)
Disease phenotype of CD
     L1/L2/L3/UK 37 (32)/11 (10)/65 (57)/1 (1)
     B1/B2/B3/UK 42 (37)/29 (25)/43 (38)/0
     Perianal disease 54 (28)
Anti-TNF-α agents
     Infliximab/adalimumab/golimumab 143 (75)/43 (23)/5 (2)
Indication of anti-TNF-α
     Steroid dependency 43 (23)
     Steroid refractoriness 54 (28)
     Perianal disease 9 (5)
     Immunomodulator refractoriness 85 (45)
Concomitant immunomodulators 124 (65)
HBsAg positive 87 (46)
Anti-HBs positive 88 (46)
HBeAg positive 17 (9)
Anti-HBe positive  54 (28)
Anti-HBc positive 104 (54)
HBV DNA titer, mean±SD, log10 copies/mL 3.1±.2.3
AST, mean±SD, IU/L 21±13
ALT, mean±SD, IU/L 17±14
Hemoglobin, mean±SD, g/dL 12.0±2.0
Total bilirubin, mean±SD, mg/dL 0.8±2.0
Prothrombin time, mean±SD, INR 1.0±0.1
Albumin, mean±SD, g/dL 3.7±0.7
Follow-up period after initiation of anti-

TNF-α, median (range), mo
32.4 (2–138)

Data are presented as the number (%) unless otherwise indicated. 
CD, Crohn’s disease; TNF, tumor necrosis factor; UC, ulcerative 
colitis; UK, unknown; HBsAg, hepatitis B surface antigen; anti-HBs, 
hepatitis B surface antibody; HBeAg, hepatitis B envelope antigen; 
anti-HBe,  hepatitis B envelope antibody; anti-HBc, hepatitis B core 
antibody; HBV, hepatitis B virus; AST, aspartate aminotransferase; 
ALT, alanine aminotransferase; INR, international normalized ratio.

52 Antiviral
prophylaxis (+)

35 Antiviral
prophylaxis ( )

2 Antiviral
prophylaxis (+)

102 Antiviral
prophylaxis ( )

87 Chronic HBV
infection

(HBsAg-positive)

104 Resolved HBV
infection

(presence of anti-HBc)

191 Total study
subjects

Fig. 1.Fig. 1. Study flowchart.
HBV, hepatitis B virus; HBsAg, hep-
atitis B surface antigen; anti-HBc, 
hepatitis B core antibody.
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probabilities of liver dysfunction in the antiviral prophy-
laxis group were 9.1% and 17.3% after 25 and 75 months, 
respectively; these probabilities were notably higher (23.6% 
and 35.5%) in the non-prophylaxis group (Fig. 2A). No 
significant difference was observed in the liver dysfunction 
rate related to the antiviral agent used, in any of the sub-
jects (p=0.08) (Fig. 2B).

4. Risk factors for liver dysfunction 
The presence of hepatitis B surface antigen was associat-

ed with liver dysfunction in all enrolled subjects (p<0.001). 
No significant difference was found with respect to other 
possible risk factors for HBV reactivation (Table 3). Only 

antiviral prophylaxis was independently associated with an 
84% reduction in the risk of HBV reactivation in patients 
with chronic HBV infection (odds ratio, 0.16; 95% confi-
dence interval, 0.04 to 0.66; p=0.01) (Table 4). The absence 

Table 3.Table 3. Risks for Liver Dysfunction due to Hepatitis B Virus Reactivation

Parameter  Liver dysfunction positive (n=14) Liver dysfunction negative (n=177) p-value

Crohn’s disease   8 (57) 106 (60) 0.18
Male sex 12 (86) 124 (70) 0.53
Infliximab 11 (79) 132 (75) 0.8
Concomitant immunomodulators   9 (64) 110 (62) 0.95
HBsAg 13 (93)   74 (42) <0.001
Age at starting anti-TNF-α, yr 45±17 43±12 0.49

Data are presented as the number (%) or mean±SD.
HBsAg, hepatitis B surface antigen; TNF, tumor necrosis factor.

Table 2.Table 2. Liver Dysfunction Rate According to Antiviral Prophylaxis 

Prophylaxis (+) Prophylaxis (–) p-value

Chronic HBV infection (HBsAg positive, n=87) 4/52 (8)     9/35 (26) 0.02
Resolved HBV infection (presence of anti-HBc, n=104)   0/2 (0) 1/102 (1) 0.98

Data are presented as the number/number (%).
HBV, hepatitis B virus; HBsAg, hepatitis B surface antigen; anti-HBc, hepatitis B core antibody.
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Fig. 2.Fig. 2. Liver dysfunction according to antiviral prophylaxis in patients with chronic hepatitis B virus infection (A) and in all study subjects (B).
TNF, tumor necrosis factor.

Table 4.Table 4. Logistic Regression Results for Predicting Liver Dysfunction 
in Patients with Chronic HBV Infection 

Parameter OR (95% CI) p-value

Antiviral prophylaxis 0.16 (0.04–0.66) 0.01
Concomitant immunomodulators 3.37 (0.68–16.8) 0.30
HBV DNA titer (log10 copies/mL) 0.81 (0.60–1.08) 0.20

HBV, hepatitis B virus; OR, odds ratio; CI, confidence interval.
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of hepatitis B surface antibody tended to be associated with 
liver dysfunction in patients with resolved infection (0/87 
vs 1/17, p=0.075).

5. Management for liver dysfunction
Patients with liver dysfunction related to HBV reactiva-

tion were managed by changing or adding antiviral agents 
(11/14) or discontinuing anti-TNF-α agents (5/14) and im-
munomodulators (1/14). Normalization of liver function 
test and virologic response were achieved in 93% (13/14) 
and 91% (10/11) of patients, respectively.

6. Effect of liver dysfunction and antiviral prophylaxis 
on the disease course of IBD 
The clinical course of IBD remained unaffected by liver 

dysfunction and antiviral prophylaxis (Tables 5, 6).

DISCUSSION

To the best of our knowledge, this is the first large-scale 
study to examine the clinical course of HBV infection and 
IBD and analyze the risks of liver dysfunction in Asian 
HBV-infected patients with IBD who were receiving anti-
TNF-α therapy. In this study, the rate of liver dysfunction 
due to viral reactivation was 7.3% after a median time 
interval of 32.4 months after anti-TNF-α administration. 
Notably, the liver dysfunction rate in patients with chronic 
HBV infection was significantly higher (15%); however, 
only one patient with a resolved infection experienced liver 
dysfunction. These results are consistent with previously 
reported data. Studies on patients with CD and rheumatoid 
arthritis, treated with anti-TNF-α agents, have shown that 
the reactivation rate of pre-existing chronic HBV infection 
was 12% to 39%.25,26 However, according to a meta-analysis 
of rheumatology cases, the reported HBV reactivation rate 
is low (1.7%) in patients with resolved infection.27 There-
fore, we can conclude that anti-TNF-α therapy is associ-
ated with a high risk of liver dysfunction due to viral reac-
tivation in Asian IBD patients with chronic HBV infection. 

Antiviral therapy significantly reduced liver dysfunction 
in this study. In patients with chronic HBV infection, liver 

dysfunction was significantly lower in the antiviral pro-
phylaxis group than in the non-prophylaxis group. How-
ever, prophylaxis was not associated with liver dysfunction 
in patients with resolved infection. Specifically, no liver 
dysfunction occurred in patients with resolved infection 
having hepatitis B surface antibodies (0/87), regardless of 
antiviral prophylaxis. The single patient who experienced 
liver dysfunction in this group tested negative for hepatitis 
B surface antibody (1/17). Therefore, antiviral prophylaxis 
should be considered in chronic HBV infection, although 
its requirement is less in patients with resolved infection. 
Recent studies on management strategies for using anti-
TNF-α drugs have classified patients with resolved and 
chronic HBV infections into moderate-risk (incidence rate 
of HBV reactivation of 1% to 10%) and high-risk (incidence 
rate ≥10%) groups for viral reactivation.12,28 Our findings 
further support this treatment-selection approach, and 
have shown that it can also be applied to IBD patients.

The optimal antiviral prophylaxis strategy for admin-
istering anti-TNF-α therapy in IBD is unclear. Several 
clinical guidelines in gastroenterology have recommended 
antiviral prophylaxis,16,17 although the evidence is not 
specifically intended for IBD patients. The guidelines are 
largely based on rheumatology studies, on studies of pa-
tients undergoing chemotherapy, or only on reported case 
series of IBD.14,25,29 We believe that the results of this study 
support the role of antiviral prophylaxis in IBD patients 
with chronic HBV infection undergoing anti-TNF-α ther-
apy. 

Various case reports have revealed that anti-TNF-α 
agents induced HBV replication with fatal outcomes.25,30 
Among the 14 subjects who experienced liver dysfunc-
tion due to HBV reactivation in this study, one patient 
eventually developed hepatic failure. Four patients who 
experienced liver dysfunction discontinued maintenance 
anti-TNF-α therapy or immunomodulators used for treat-
ing IBD. This interruption in treatment can aggravate the 
clinical course of IBD. Therefore, antiviral prophylaxis not 
only prevents fatal reactivation of HBV, but may also indi-
rectly enable the continuation of IBD treatment. 

Although screening for HBV before the initiation of im-
munosuppressive therapy is important, this step is easily 

Table 5.Table 5. Clinical Course of IBD According to Liver Dysfunction

Parameter
Liver dysfunction 
positive (n= 14)

Liver dysfunction 
negative (n=177)

p-value

IBD flare 8 (57) 53 (30)) 0.10
IBD related surgery 5 (36) 41 (23) 0.56
Hospitalization 9 (64) 58 (33) 0.13

Data are presented as the number (%). 
IBD, inflammatory bowel disease.

Table 6.Table 6. Clinical Course of IBD According to Antiviral Prophylaxis

Parameter
Prophylaxis

(n=54)
No prophylaxis

(n=137)
p-value

IBD flare 21 (39) 40 (29) 0.37
IBD related surgery 19 (35) 27 (20) 0.07
Hospitalization 21 (39) 46 (34) 0.67

Data are presented as the number (%). 
IBD, inflammatory bowel disease.
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overlooked. While all IBD patients should undergo screen-
ing before starting anti-TNF-α therapy,16,18 one study in 
2012 that assessed adherence to screening for hepatitis B 
before the initiation of anti-TNF-α treatment, found that 
only 25% of patients were screened;31 the findings validated 
the need for physician education and awareness regarding 
this issue. 

Generally, it is recommended that antiviral prophy-
laxis be initiated 2 to 4 weeks before starting anti-TNF-α 
therapy and continued for at least 6 months after terminat-
ing therapy.12,28 Entecavir and tenofovir, which have a high 
barrier to the development of resistance, are recommended 
as first-line treatments for preventing HBV reactivation; 
this is because the rate of lamivudine resistance at 1 year is 
20% and increases with continued usage.32,33 Indeed, most 
patients (72%) who received antiviral prophylaxis in the 
present study were administered tenofovir or entecavir. 

This study has some limitations. Firstly, HBV DNA ti-
ters were not checked periodically in all enrolled patients. 
Therefore, virologic breakthrough, which is essential for 
defining HBV reactivation, could not be detected in some 
patients, probably because physicians seemed to be unfa-
miliar with periodical follow-up using the HBV DNA titer 
and tended to check the viral status only when abnormali-
ties were observed on the liver function tests. Although 
we did not detect virologic breakthrough of all patients 
enrolled in this study, all participants with liver dysfunc-
tion were confirmed to have HBV reactivation with a 
virologic breakthrough. Secondly, this was a retrospective 
study; therefore, some data may be inaccurate. However, 
to minimize these inaccuracies, we created a web-based 
case report form and encouraged researchers to fill in the 
pertinent findings. Thirdly, the data were hospital-based; 
therefore, there was a possibility of referral bias. Lastly, as 
we did not assess the duration of antiviral administration, 
we could not propose a specific prophylactic strategy.

Nevertheless, the results of the study are meaningful. To 
the best of our knowledge, this is the first long-term fol-
low-up study utilizing multinational and multicenter data 
for evaluating liver dysfunction due to viral reactivation, 
to emphasize the need for antiviral prophylaxis in patients 
with chronic HBV infection and IBD receiving anti-TNF-α 
therapy. Further prospective randomized controlled tri-
als are needed to verify the effect of antiviral prophylaxis. 
However, fatal hepatic failure has been reported in patients 
with chronic HBV infection, who are not administered 
antiviral prophylaxis; this makes such trials difficult to 
conduct.

In conclusion, approximately 7% of all IBD patients 
with HBV infection in our study experienced liver dys-
function due to viral reactivation within 3 years of receiv-

ing anti-TNF-α agents. Liver dysfunction occurred more 
frequently in patients with chronic infections than in those 
with resolved infections. Careful monitoring is needed in 
such patients, and prophylactic treatment should likewise 
be administered to prevent viral reactivation, especially in 
patients with concurrent chronic HBV infection.
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