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ABSTRACT

A 66-year-old female patient with rheu-
matoid arthritis, who had been HB-
sAg-negative and anti-HBs-positive,
developed hepatic dysfunction follow-
ing low-dose methotrexate therapy. Se-
rologic testing for HBsAg, HBeAg, IgM
HBc and HBV DNA were positive. De-
spite antiviral therapy with lamivudine,
the hepatic condition gradually deteri-
orated until the patient died. Since HBV
replication persists in the liver even in
individuals with resolved HBV infec-
tion (i.e., HBsAg-negative, anti-HBs-
postive), HBV reactivation may occur
in these patients with immunosuppres-
sion. Therefore, especially in endemic
areas, all patients being considered for
immunosuppressive therapy should be
closely monitored with liver function
tests and evaluated for HBV reappear-
ance even when HBsAg-negative.

Introduction

Low-dose methotrexate (MTX) thera-
py is an effective treatment for rheu-
matoid arthritis (RA), with a low side
effect profile (1). MTX has marked
immunosuppressive effects with high
doses; given in low doses its effects on
immunity are less well defined. How-
ever, several opportunistic infections
have been recognized during low-dose
MTX therapy (2, 3); this suggests that
the immunosuppressive effect of this
regimen may not be fully appreciat-
ed. In addition, a few reports showed
that low-dose MTX therapy induced
hepatitis B virus (HBV) reactivation in
hepatitis B surface antigen (HBsAg)-
positive patients, leading to fulminant
hepatitis (4-7).

Recently, we experienced an RA patient
who was HBsAg-negative and anti-
HBs-positive, and subsequently devel-
oped fatal hepatic failure due to HBV
reactivation following low-dose MTX
therapy. Herein, we describe the case
and discuss the possible mechanism of
HBV reactivation and its clinical sig-
nificance especially in HBV endemic
areas.

Case report

A 59-year-old woman was diagnosed
with RA in 1999, when she had normal
liver function tests. The patient had
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never received HBV vaccination, and
had HBsAg-negative and anti-HBs-
positive serologic results. She was
treated with oral MTX 10mg weekly
and prednisolone Smg daily. The MTX
was well tolerated and its use was ac-
companied by marked improvement
of joint signs and symptoms. During
the following 7-year course of MTX
and prednisolone she was followed-up
with liver function test at intervals of 1
or 2 years and did not experience any
significant liver function deterioration.
In September 2006 the patient devel-
oped malaise, anorexia and fatigue,
which progressed gradually over the
next several weeks. On October 20,
2006, she visited local clinic, where
serum levels of aspartate transaminase
(AST) and alanine transaminase (ALT)
were found to be markedly elevated
(680 and 378 TU/L, respectively). The
serum total bilirubin level was 5.7
mg/dL. The serologic test for HBsAg
revealed a positive reversion. The pa-
tient denied alcohol or other hepato-
toxic drugs. HBV-related hepatitis was
diagnosed and lamivudine at a daily
dose of 100mg was started. MTX and
prednisolone were discontinued, and
then she was referred to our hospital.
On admission, the patient was alert
and hepatomegaly was not evident on
the physical examination. Serum AST,
ALT, and total bilirubin were further
raised to 837 IU/L, 451 IU/L and 29.5
mg/dL, respectively. Hypoalbumine-
mia (2.9 g/dL) and prolongation of the
prothrombin time (34.3 seconds, 3.42
INR) were also found. HBsAg, hepati-
tis B envelope antigen (HBeAg), IgM
hepatitis B core antibody (anti-HBc)
and high serum HBV DNA levels
(15,828,190 copies/mL) were detected
in the serum. There was no evidence of
hepatitis A (anti-HAV 1gM) and C vi-
rus (anti-HCV antibody), Epstein-Barr
virus (anti-EBV-VCA IgM), cytome-
galovirus (anti-CMV IgM) or herpes
simplex virus (anti-HSV type I/IT IgM)
infection. Despite continued antiviral
therapy with lamivudine, the hepatic
condition continued to deteriorate until
liver function failed and encephalopa-
thy developed. On November 14, 2006,
8 weeks after the onset of symptoms,
the patient died of hepatic failure.
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Discussion

Reactivation of HBV replication is a
well-recognized complication in pa-
tients with chronic HBV infection who
receive cytotoxic or immunosuppres-
sive therapy (8). In HBsAg-positive pa-
tients, HBV reactivation occurs in 20%
to 50% of cases receiving cytotoxic or
immunosuppressive therapy (9), with
a mortality rate of 10% to 40% (10).
Therefore, many clinicians recommend
a prophylactic antiviral treatment such
as lamivudine before cytotoxic or im-
munosuppressive therapy in HBsAg-
positive patients.

However, even in individuals with re-
solved HBV infection (i.e., HBsAg-
negative, anti-HBs-postive  and/or
anti-HBc-positive), HBV replication
persists in the liver and in peripheral
blood mononuclear cells (11, 12). The-
oretically, it is likely that reactivation
of HBV occurs in these patients; a few
reports have described the reactivation
of HBV in HBsAg-negative patients
following cytotoxic or immunosuppres-
sive therapy (13). However, without ex-
ception, all of these cases were patients
who had hematological malignancies
subjected to intense immunosuppres-
sive treatment. Thus, the present case
is noteworthy in that HBV reactivation
occurred in an HBsAg-negative patient
receiving low-dose MTX without other
powerful immunosuppressive agents.
Since Flowers et al. first described HBV
reactivation in an HBsAg-positive RA
patient receiving MTX in 1990 (4), 3
additional similar cases have been re-
ported (5-7). They all developed severe
hepatitis linked to HBV reactivation af-
ter discontinuation of low-dose MTX.
HBV is a non-cytopathic virus and
causes liver injury by the host’s im-
mune reactions. Therefore, it has been
postulated that immunosuppression
caused by MTX enhances HBV repli-
cation and permits widespread infec-
tion of hepatocytes, and subsequently,
withdrawal of MTX leads to restoration
of immune function, resulting in rapid
destruction of infected hepatocytes. In-
terestingly, the present case developed
severe hepatitis during the treatment

without interruption for several years.
Although the mechanism remains un-
clear, in part, this phenomenon might
be explained by a direct cytopathic ef-
fect of HBV on hepatocytes. Recently,
Meuleman et al. demonstrated that
HBV causes dramatic hepatocellular
damage in a severely immune deficient
mouse, indicating that HBV might be
directly cytopathic in conditions of se-
vere immune suppression (14). Thus,
in the present case, it is plausible that
HBYV, which have accumulated within
hepatocytes gradually during a long
period of MTX therapy, might have led
to a sudden overwhelming liver injury
through a direct cytopathic effect. How-
ever, further investigation is required to
determine whether HBV exerts a direct
cytopathic effect with relatively mild
immunosuppressive conditions such as
low-dose MTX therapy.

In conclusion, the present case impli-
cates that low-dose MTX therapy may
cause HBV reactivation during treat-
ment regardless of the HBV serologi-
cal status. However, the incidence of
HBYV reactivation in HBsAg-negative
patients is likely to be much lower than
that in HBsAg-positive patients. HBV
infection is one of the most common
viral infections in human; in highly en-
demic areas such as Korea, more than
half of the population is infected with
HBYV throughout their lives. Therefore,
a universal adoption of the prophylac-
tic antiviral therapy in HBsAg-nega-
tive patients is unlikely to be cost-ef-
fective and practically impossible. A
close monitoring for HBV reappear-
ance during or after treatment in these
patients are needed and further investi-
gations are warranted to elucidate the
incidence, clinical significance and risk
factor of HBV reactivation in HBsAg-
negative patients.
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