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Possible Reactivation of Potential Hepatitis B Virus
Occult Infection by Tumor Necrosis Factor-α Blocker in
the Treatment of Rheumatic Diseases
YUN JUNG KIM, SANG-CHEOL BAE, YOON-KYOUNG SUNG, TAE-HWAN KIM, JAE-BUM JUN,
DAE-HYUN YOO, TAE YEOB KIM, JOO HYUN SOHN, and HYE-SOON LEE

ABSTRACT. Objective. To assess the safety of anti-tumor necrosis factor (TNF-α) therapy in patients with rheu-
matic diseases in terms of the reactivation of potential hepatitis B virus (HBV) occult infection.
Methods. Patients who had taken anti-TNF-α for the treatment of rheumatic diseases from January
2002 to May 2008 were included in the study. In this patient group, we retrospectively investigated
a series of serum aminotransferase levels, HBV serologic status, the type of anti-TNF-α therapy,
duration of the anti-TNF-α treatment, and concurrent use of hepatotoxic drugs.
Results. A total of 266 cases were documented using 3 serologic markers for HBV infection: HBV
surface antigen (HBsAg), HBV surface antibody (HBsAb), and HBV core IgG Ab (HBcAb). Of
these, 8 cases had chronic hepatitis B (HBsAg+), 170 cases were HBcAb-negative, and 88 cases
were identified as having potential HBV occult infections represented by HBsAg-negative and
HBcAb-positive, irrespective of the status of the HBsAb.
The frequency of clinically significant (> 2 times normal value) and persistent increase (> 2 con-
secutive tests) of aminotransferase levels was significantly higher in the group with a potential HBV
occult infection compared to the HBcAb-negative group. In the multiple logistic regression analysis
controlling for various potential confounding factors such as prophylactic anti-tuberculosis medica-
tion, methotrexate, nonsteroidal antiinflammatory drugs, and the type of anti-TNF-α therapy, only
potential HBV occult infection was a significant risk factor for abnormal liver function test (LFT).
Conclusion.All rheumatic patients who plan to take anti-TNF-α treatment should undergo a test for
HBV serology, including HBcAb, and have a close followup with an LFT test during therapy.
Further prospective studies for hepatitis B viral load using HBV-polymerase chain reaction in
patients who are HbcAb positive are needed to identify whether the abnormal LFT comes from the
reactivation of occult HBV infection. (J Rheumatol First Release Dec 15 2009; doi: 10.3899/
jrheum.090436)
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Tumor necrosis factor-α (TNF-α), one of the most impor-
tant proinflammatory cytokines, plays a key role in the
immune or inflammatory responses to infectious diseases as
well as several rheumatic diseases.
TNF-α blocker has been proposed as an effective thera-

peutic option for refractory or severe rheumatoid arthritis

(RA) and spondyloarthropathy. In addition, several clinical
trials have reported that there is a significant beneficial
effect from TNF-α blocker on early RA1-3, a finding that
supports the earlier administration of TNF-α blocker.
Therefore, it is expected that the administration of TNF-α
blocker will be expanded.
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However, in considering the important role of TNF-α in
the integrated host defense system against infection, it has
been suspected that TNF-α blockers are associated with an
increased susceptibility to various pathogens. TNF-α
inhibits hepatitis B virus (HBV) replication and plays an
important role in clearing HBV from infected hepatocytes
by stimulating HBV-specific T cell responses4. Therefore,
inhibition of TNF-α enables the virus to evade the host
antiviral defense mechanism, resulting in an increase in viral
replication. There have been dozens of case reports con-
cerning the use of TNF-α blockers in chronic HBV carrier
patients5-10. Guidelines have been suggested for the assess-
ment and management of chronic HBV infection in patients
who are receiving or will receive TNF-α blocker11,12.
However, there have been few studies addressing

whether the use of TNF-α blocker in potential HBV occult
infection is safe. Occult HBV infection is defined as the
detection of HBV DNA despite HBV surface antigen
(HBsAg) negativity, with or without the presence of HBV
surface antibody (HBsAb). Occult HBV infection can be
derived from viral mutants that are not recognized by com-
mercially available assays for HBsAg or by very low levels
of viral replication. However, because the technology for
detection of HBVDNA is not available in many centers, and
HBV DNA in blood, hepatocytes, or monocytes cannot be
detected easily, potential HBV occult infection [negative
HBsAg and positive IgG HBV core antibody (HBcAb) with
or without anti-HBs instead of a test for HBV DNA] has
been proposed. Several reports suggest that potential HBV
occult infection has a low but substantial risk of viral reac-
tivation in the condition of immunosuppression13. So it is
important for clinicians to note that viral reactivation can
also occur in HBsAg-negative patients.
We aim to assess the safety of anti-TNF-α therapy in

patients with rheumatic diseases and potential HBV occult
infection in terms of the reactivation of HBV infection,
using significantly elevated aminotransferase level as a sur-
rogate marker of possible reactivation of occult infection.

MATERIALS AND METHODS
We retrospectively reviewed the medical records of subjects who had taken
anti-TNF-α (infliximab, etanercept, or adalimumab) drugs for the treatment
of rheumatic diseases from January 2002 to May 2008 at the Hospital for
Rheumatic Diseases, Hanyang University. Of these patients, we included
those with well-documented serologic status for HBsAg, HBsAb, and
HBcAb and investigated the duration of disease, the type and duration of
anti-TNF-α therapy, and a series of serum aminotransferase levels.
Concurrent use of known potential hepatotoxic drugs, prophylactic tubercu-
losis (TB) medication, nonsteroidal antiinflammatory drugs (NSAID), and
methotrexate (MTX) was also investigated. Patients were divided into 2
groups according to their HBcAb status, a marker that suggests previous
exposure to HBV. We then compared the frequency of abnormal liver func-
tion tests (LFT) between the HBcAb-positive and -negative groups. A clini-
cally significant LFT abnormality was defined by a 2-fold or greater
increase of serum aminotransferase level than standard on a normal range at
more than 2 consecutive tests on serial monitoring after the start of anti-
TNF-α therapy.

All statistical analyses were conducted using the SPSS package for
Windows (version 12.0). The effects of HBcAb status on the LFT abnor-
mality were evaluated using chi-square tests and multivariate logistic
regression.

RESULTS
Of 266 cases with a well-documented serologic status for
HBsAg, HBsAb, and HBcAb, 8 cases with positive HBsAg
were excluded. The clinical characteristics of this study
group are summarized in Table 1. The average age of the
individuals in the HBcAb-positive group was 51.17 ± 13.45
years, significantly older than for the individuals in the
HBcAb-negative group (36.09 ± 13.01). The female-to-male
ratio and the duration of the administration of TNF-α block-
er did not differ significantly between the 2 groups.
The frequency of clinically significant and persistent

increases in aminotransferase levels was significantly higher
in the HBcAb-positive group compared with the HBcAb-neg-
ative group [15.9% vs 5.9%, respectively; OR = 1.84, 95%
confidence interval (CI) = 1.25-2.71, p = 0.009; Table 2].
In the HBcAb-positive group, the mean time until LFT

abnormality was 6.93 ± 9.47 months after starting TNF-α
blocker and the mean duration of the abnormality was 3.79
± 2.18 months.
In multiple logistic regression analysis controlling for

HBcAb, isoniazid (INH), NSAID, MTX, and type of anti-
TNF-α therapy, only potential HBV occult infection repre-
sented by positive HBcAb was a significant risk factor for
abnormal LFT (OR = 3.29, 95% CI = 1.36-7.97, p = 0.008),
suggesting possible reactivation of an indolent HBV infec-
tion as a result of the anti-TNF-α therapy (Table 3).

DISCUSSION
The availability of TNF-α blockers for the treatment of
patients with rheumatic diseases has dramatically changed
the clinical course and prognosis of these diseases. At the
same time, the adverse effects of TNF-α blockers, such as
increasing susceptibility to infection, demyelinating disease,
systemic lupus erythematosus, and malignancy have also
been on the rise14. Therefore, clinicians need to have con-
crete guidelines for predicting and preventing the side
effects of TNF-α blockers. For example, screening for TB
infection is mandatory before the initiation of TNF-α
blocker, and recommendations for prevention and manage-
ment of TB in patients using TNF-α blockers have been
established15.
HBV infection is one of the most common and important

causes of chronic liver disease, and it is estimated that there
are about 350 million people worldwide with chronic HBV
infection16. South Korea is one of the countries with preva-
lent HBV infection (about 3-5%), making HBV a serious
health problem17.
In HBV infection, clearance of the intracellular virus is

dependent upon the innate and adaptive immune system,
including antiviral cytokines such as interferon-γ and
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TNF-α, which can downregulate viral replication4,18. So the
suppression of the immune system that follows chemother-
apy, immunosuppressive therapy, or several other biologic
agents may stimulate viral replication in the absence of host
antiviral defense mechanisms. In the field of hematooncolo-
gy, the association between HBV reactivation and
chemotherapy is well known19,20, and preemptive antiviral
therapy has been suggested for HBsAg-positive patients
who are receiving or will receive chemotherapy21.
With the use of TNF-α blocker for the treatment of

Crohn’s disease and several rheumatic diseases, case reports
of HBV reactivation in patients with HBsAg after receiving
TNF-α blocker have also been published5-10. Among the 8
HBsAg-positive patients excluded from our study, 1 patient

was treated with lamivudine before and during anti-TNF-α
therapy, and remained stable, with no viral reactivation.
However, TNF-α blocker was given to the other 7 patients
without antiviral therapy, and in 2 of them, viral reactivation
was documented and antiviral treatment with lamivudine
was initiated.
Therefore, guidelines have been drawn up for the assess-

ment and management of HBV reactivation with TNF-α
blocker therapy11,12. The authors of these guidelines strong-
ly recommend screening for HBV infection, HBV vaccina-
tion in patients with planned TNF-α blocker therapy, and
prophylactic antiviral therapy and regular HBV DNAmoni-
toring before and after anti-TNF-α therapy in patients with
HBsAg.
However, current recommendations mainly focus on

HBsAg-positive subjects, although HBV reactivation is also
possible in patients with occult HBV infection who are per-
sistently HBsAg-negative.
In general, recovery from acute HBV infection is charac-

terized by the absence of detectable HBV DNA and HBsAg
in peripheral blood and liver using the currently available
assay, and by the production of HBsAb, the neutralizing
antibody against HBsAg22. However, the existence of resid-
ual HBV DNA in the serum, liver or peripheral monocytes
after recovery from HBV infection, even decades later, has

3Kim, et al: Anti-TNF-α and HBV occult infection

Table 1. Patient characteristics.

Characteristic HBcAb-Positive HBcAb-Negative p
Group Group

Number 88 170 —
Age, yrs, mean ± SD 51.17 ± 13.45 36.09 ± 13.01 < 0.01
Sex, female/male (female %) 45/43 (51.1) 79/91 (46.5) 0.477
Disease entity (n)
RA 45 57
AS 41 95 —
JRA — 15
PsA 2 3

Type of TNF-α blocker (n)
Etanercept 60 133
Infliximab 12 25 —
Adalimumab 16 12

Treatment duration of TNF-α 24.72 ± 16.44 26.66 ± 14.45 0.33
blocker, months, mean ± SD

SD: standard deviation; RA: rheumatoid arthritis; AS: ankylosing spondylitis; JRA: juvenile rheumatoid arthri-
tis; PsA: psoriatic arthritis; TNF-α: tumor necrosis factor-α.

Table 2. Comparison of LFT abnormality between HBcAb-positive group and HBcAb-negative group.

HBcAb-Positive Group, HBcAb-Negative Group, p OR (95% CI)
n = 88 n = 170

Patients with abnormal LFT, no. (%) 14 (15.9) 10 (5.9)
0.009 1.84 (1.25–2.71)

Patients with normal LFT, no. (%) 74 (84.1) 160 (94.1)

LFT: liver function test; CI: confidence interval.

Table 3. Multiple logistic regression analysis of LFT abnormality control-
ling for HBcAb, INH, NSAID, MTX, and the type of TNF-α blocker.

p OR (95% CI)

HBcAb 0.008 3.29 (1.36–7.97)
INH 0.52 0.74 (0.30–1.81)
NSAID 0.60 1.31 (0.46–3.68)
MTX 0.84 0.91 (0.37–2.24)
Type of TNF-α blocker 0.39 1.36 (0.67–2.73)

LFT: liver function test; INH: isoniazid; NSAID: nonsteroidal antiinflam-
matory drugs; MTX: methotrexate; TNF: tumor necrosis factor.
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been reported23,24. So the possibility of occult HBV infec-
tion, defined as detection of HBV DNA and independent of
HBV antibody status should be considered before the use of
specific therapies that target immunity despite negative
HBsAg.
Indeed, there have been several published case reports of

occult HBV infection being reactivated by biologic agents,
including rituximab and infliximab25-27. These case reports,
including a case of death due to fulminant hepatitis25,
emphasize the need to be aware of HBV occult infection and
to define the guidelines for HBV occult infection before or
during therapy with biologic agents.
In our study, we could not define occult HBV infection

because HBV DNA results were not available for most sub-
jects. Instead, HBcAb positivity could be representative of
potential HBV occult infection. When the frequency of LFT
abnormality was compared between the 2 groups divided by
HBcAb status, the frequency of clinically significant and
persistent increase in aminotransferase level was signifi-
cantly higher in the HBcAb-positive group than in the
HBcAb-negative group. Since we did not have HBV-DNA
data, we could not confirm the association of abnormal LFT
with reactivation of HBV occult infection. However, multi-
ple logistic regression analysis showing only HBcAb posi-
tivity as a risk factor for increased aminotransferase level
suggested the possible link between abnormal LFT with
reactivation of HBV occult infection after TNF-α blocker
therapy.
Although the frequency of abnormal LFT was signifi-

cantly higher in the HBcAb-positive group, there were no
deaths, and elevated LFT was normalized within 3 months
for almost all cases. This finding may reflect a clinically less
important transient viral reactivation, or may result from a
population sample size too small to detect rare fulminate
cases. Therefore, further studies including a large number of
subjects are needed to confirm that LFT abnormality is high-
er in patients who are HBcAb-positive and to clarify the
incidence of fulminate cases.
In the baseline characteristics, there was a significant dif-

ference in the age distribution between the 2 groups. One
possible reason for reduced prevalence of HBcAb-positive
in the younger population is the introduction of a national
HBV vaccination program after 1983 in South Korea. The
population below age 30 to 40 years seems to have less
chance to be infected with HBV than the older age group.
To our knowledge, our study includes the largest number

of patients with potential occult HBV infection in the world,
despite the limitations including the retrospective nature of
this study and the lack of HBV DNA results.
We have observed that patients who are HBcAb-positive

have an increased risk of abnormal serum aminotransferase
levels after receiving TNF-α blocker, suggesting the possi-
ble reactivation of potential HBV occult infection. Thus, all
rheumatic patients who plan to take anti-TNF-α treatment

should undergo a test for HBV serology, including HBcAb,
and have a close followup with the LFT test during therapy.
Further large prospective studies for hepatitis B viral load
using HBV-DNA polymerase chain reaction in patients with
HBcAb are needed to determine whether abnormal LFT
after TNF-α blocker therapy results from the reactivation of
HBV.
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