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Abstract

AIM: Hepatitis B virus (HBV) re-activation often occurs
spontaneously or after withdrawal of immunosuppressive
therapy in patients with chronic hepatitis B. Severe
exacerbation, sometimes developing into fulminant
hepatic failure, is at high risk of mortality. The efficacy of
corticosteroid therapy in “clinically severe” exacerbation
of chronic hepatitis B has not been well demonstrated. In
this study we evaluated the efficacy of early introduction
of high-dose corticosteroid therapy in patients with life-
threatening severe exacerbation of chronic hepatitis B.

METHODS: Twenty-two patients, 14 men and 8 women,
were defined as “severe” exacerbation of chronic hepatitis
B using uniform criteria and enrolled in this study. Eleven
patients were treated with corticosteroids at 60 mg or
more daily with or without anti-viral drugs within 10 d
after the diagnosis of severe disease (“early high-dose”
group) and 11 patients were either treated more than 10 d
or untreated with corticosteroids (“non-early high-dose”
group).

RESULTS: Mean age, male-to-female ratio, mean
prothrombin time (PT) activity, alanine transaminase (ALT)
level, total bilirubin level, positivity of HBeAg, mean IgM-
HBc titer, and mean HBV DNA polymerase activity did not
differ between the two groups. Ten of 11 patients of the
“early high-dose” group survived, while only 2 of 11
patients of the “non-early high-dose” group survived
(P<0.001). During the first 2 wk after the introduction of
corticosteroids, improvements in PT activities and total
bilirubin levels were observed in the “early high-dose”
group. Both ALT levels and HBV DNA polymerase levels

fell in both groups.

CONCLUSION: The introduction of high-dose corticosteroid
can reverse deterioration in patients with “clinically life-
threatening” severe exacerbation of chronic hepatitis B,
when used in the early stage of illness.

© 2005 The WJG Press and Elsevier Inc. All rights reserved.
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INTRODUCTION

It is well recognized that exacerbation of hepatitis B may
occur in chronic hepatitis B virus (HBV) carriers spontaneously
or in relation to cytotoxic or immunosuppressive therapy. A
clinical picture of acute hepatitis, and even severe exacerbation,
sometimes fulminant hepatic failure, may develop and is
associated with high mortality[1]. In a retrospective survey
in Japan, a 53% incidence of severe hepatitis with a 24%
mortality rate (mortality rate of 45% in severe hepatitis) is
reported in relation to chemotherapy in HBV carriers with
hematologic malignancies[2]. For the treatment of  patients
with severe exacerbation without malignancies who progressed
to serious deterioration, liver transplantation may be
considered. However, the problems of the shortage of
donor- livers and the high cost of liver transplantation still
remain in Japan. Thus, therapies other than transplantation
must be further investigated for the hepatitis B patients
with severe exacerbation.

In HBV infection, liver injury is considered to be induced
mainly by CTL-mediated cytolytic pathways of infected
hepatocytes[3]. Examination of B and T lymphocyte functions
in patients with chronic hepatitis B revealed that serum
alanine transaminase (ALT) level is closely correlated with
suppressor T lymphocyte activity[4]. Sjogren et al[5] suggested
that corticosteroids modulate the activity of chronic hepatitis
B by suppressing the host-immune response to HBV antigens.
Nouri-Aria et al[6] have shown the defects in suppressor T
lymphocyte activity in chronic hepatitis B. Therefore, it must
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be reasonable to treat chronic hepatitis B patients with
corticosteroids in order to inhibit excessive immune response
and prevent cytolysis of infected hepatocytes.

Corticosteroids have been used in the treatment of
chronic active hepatitis B since the 1970s. However, in
recent years corticosteroids have not been used for the
routine management of chronic hepatitis B since the
advantage of  their use was not confirmed by control studies.
For example, Lam et al[7] reported that long-term low-dose
prednisolone treatment delays remission and increases
relapse, complications, and death in a pair-randomized study,
indicating that prednisolone has a deleterious effect on
chronic active hepatitis B. Hoofnagle et al[8] showed that
4 wk of pre-dnisolone treatment produces no benefit in
patients with chronic hepatitis B and is even harmful because
of worsening of histopathological features. Scullard et al[9]

showed that immunosuppressive therapy has a potentiating
effect on hepatitis B viral replication in patients with chronic
active hepatitis. However, these studies mainly dealt with
cases of clinically “non-severe” hepatitis that is not urgently
life-threatening and the effects of corticosteroid treatment
for “potentially life-threatening” severe exacerbation of
chronic hepatitis B as well as the timing and dose of
treatment have not been well demonstrated. Lau et al[10]

reported that the re-introduction of  long-term high-dose
corticosteroids in the early phase of reactivation after the
withdrawal of immunosuppressive therapy prevents both
progressive clinical deterioration and the potential need for
orthotopic liver transplantation.

In this study, we investigated the clinicopathological
features of chronic hepatitis B patients with severe exacerbation
selected by uniform criteria, and treated with early introduction
or reintroduction of sufficient doses of corticosteroids, in
order to clarify the benefits and limitations of the effects
of corticosteroids for amelioration of clinically severe
exacerbation of chronic hepatitis B.

MATERIALS AND METHODS

Patients
Twenty-two chronic hepatitis B patients with severe
exacerbation, who were admitted to our liver unit (Chiba
University Hospital and related hospitals) during the last
decade, were studied. The diagnosis of chronic hepatitis B
viral carriers was made, based on either the positivity of
hepatitis B surface antigen (HBsAg) for at least 6 mo before
entry, or the positivity of hepatitis B surface antigen, anti-
hepatitis B core antibody (HBcAb) at high titer and negativity
or low titer of IgM anti-hepatitis B core antibody (IgM-
HBc) in patients with follow-up periods less than 6 mo
before entry. The patients, fulfilling the following three
criteria during the course, were defined as having severe
exacerbation: prothrombin time (PT) activity less than
60% of  normal control, total bilirubin (T-bili) greater than
3.0 mg/dL, and ALT greater than 300 IU/L. All patients
had a poor general condition, manifested as general malaise,
fatigue, jaundice, edema, ascites and encephalopathy.
Histological examination was performed in the convalescent
phase or after death in 16 patients.

All patients were negative for IgM anti-HAV antibody,
anti-hepatitis D antibody, anti-HCV antibody, HCV RNA,

IgM anti-Epstein-Barr virus antibody (IgM-EBV), IgM anti-
herpes simplex virus antibody (IgM-HSV), IgM anti-
cytomegalovirus antibody (IgM-CMV), anti-nuclear antibody,
anti-smooth muscle antibody, liver kidney microsomal
antibody-1 and anti-mitochondrial antibody. Patients with
a history of recent exposure to drugs and chemical agents
and histories of recent heavy alcohol in-take were ruled
out. None of the patients had clinical and laboratory
evidence of acquired immune deficiency syndrome.

Protocols for treatment
Eleven patients were treated with “early high-dose” of
corticosteroids (Table 1). Informed consent was obtained
from patients or their appropriate family members.
Corticosteroids, 60 mg or more prednisolone daily, was
administered within 10 d after the diagnosis of severe disease
using the above-mentioned criteria. The dosage of
prednisolone was maintained at least for 4 d. When the
patients showed a trend toward remission in PT[11], the dosage
was reduced by 10 mg at least every 4 d to 30 mg. Then,
the dosage was reduced by 2.5 or 5 mg every 2 wk or
longer, depending on the decreasing trend of  the ALT level.

The remaining 11 patients were not treated with “early
high-dose” corticosteroids (Table 1), because it was already
10 d before they were admitted to our unit.

Two patients (patients 1 and 17) with marked prolongation
of PT were treated with 1 000 mg of methylprednisolone
daily for 3 d followed by the same pre-dnisolone therapy as
described above. Two patients with deep hepatic coma at
admission (patients 12 and 17) were treated with a combination
therapy of corticosteroid and interferon. Interferon- was
administered at 3 million units/d. Afterwards, lamivudine,
a nucleoside analogue with significant inhibition of HBV
DNA polymerase, which could be used safely in patients
with severe disease[12-17] was administered, in addition to
prednisolone, at a daily dose of 150 mg in 3 patients, 2 in
the “early high-dose” group (patients 6 and 7) and 1 in the
“non-early high-dose” group (patient 14).

Four patients were treated with intravenous glycyrrhizin
(stronger neominophagen C) at 60 mL/d, an aqueous extract
of licorice root which is reported to have anti-inflammatory
activity and has been used for the treatment of chronic
viral hepatitis in Japan[18].

Serological markers
HBsAg, hepatitis B e antigen (HBeAg), anti-HBe antibody
(HBeAb), HBcAb, IgM-HBc, IgM anti-HAV antibody, and
anti-hepatitis D antibody were detected by commercial
radioimmunoassay (Abbott Laboratories, Chicago, IL), and
HCV RNA was measured by nested RT-PCR[19]. The second
generation of anti-HCV anti-body was measured by enzyme
immunoassay (Ortho Diagnostics, Tokyo, Japan). IgM-EBV,
IgM-CMV, and IgM-HSV were examined by enzyme-linked
immunosorbent assays. Anti-nuclear antibody, anti-smooth
muscle antibody, anti-mitochondrial antibody, and anti-liver
kidney microsomal-1 antibody were detected by fluorescent
antibody method. HBV DNA polymerase was assayed
according to the method of Kaplan et al[20]. HBV DNA
level was measured by hybridization assay (Abbott) or
branched DNA hybridization assay (Chiron, Emeryville, CA).
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Statistical analysis
Differences among the groups were compared by Fisher’s
exact probability test, Student’s t and Welch’s t.

RESULTS

Clinicopathological features of severe chronic hepatitis B
patients at admission
Of the 22 patients fulfilling the criteria of “severe”
exacerbation, 14 were men and 8 women. The mean age at
the time of admission was 46.7±12.9 years. HBeAg/HBeAb
status was +/- in 7, -/+ in 12, +/+ in 2, and -/- in 1. Seven
patients had primary diseases (2 non-Hodgkin’s lymphoma,
2 ulcerative colitis, 1 acute lymphocytic leukemia, 1 breast
cancer, and 1 pemphigoid), and all 7 had been treated
with immunosuppressive or cytotoxic drugs, suffering
exacerbations after their withdrawal. Two patients had
primary conditions, 1 with schizophrenia, and the other with
mental retardation. Eleven patients were treated with “early
high-dose” corticosteroids and 11 were not. The clinical,
biochemical, and histological features of all patients at
admission are provided in Tables 1 and 2.

The clinicopathological features of the “early high-dose”
and “non-early high-dose” groups of patients at admission
stage were compared (Table 2). There were no differences
in mean age, male-to-female ratio, mean PT activity, mean
ALT level, mean T-bili level, positivity of  HBeAg, mean
IgM-HBc titer and HBV DNA polymerase activity between
two groups. Serum HBV DNA was positive in 4 of 7 “early
high-dose” patients and in 4 of 8 “non-early high-dose”
patients. The duration between the diagnosis of severe
exacerbation and the introduction of corticosteroids or

immunosuppressive drugs was 4.3±2.3 d in the “early high-
dose” group, and 31.7±39.3 d in the “non-early high-dose”
group (P = 0.11).

Responses to corticosteroids and clinical outcomes
Ten of  11 patients were alive and well after treatment in
the “early high-dose” group. Ten alive patients were free of
hepatic encephalopathy during the course. One patient died
of sepsis. In the “non-early high-dose” group, 2 patients
recovered and 9 patients died (P<0.001). Eight patients died
of  hepatic failure and 1 (patient 22) of  sepsis. Two patients
(patients 12 and 17) had deep coma at admission, and neither
responded to therapies including artificial liver support such
as plasma exchange and hemodiafiltration. None of the
remaining 9 patients had encephalopathy at admission, but
7 of them failed to respond to therapies and gradually
developed hepatic failure.

Changes in PT activities, ALT levels, T-bili levels, and
HBV DNA polymerase activities after the introduction of
corticosteroid therapy are shown in Figure 1. Improvement
of PT activities was found in all but one (patient 7) of the
“early high-dose” group. In patient 7 treated with
corticosteroid and lamivudine, PT activities fluctuated and
improvement was delayed by some months (Figure 2). In
the “non-early high-dose” group, improved PT activities
were obtained in 2 patients but not in the others, although
some of them showed transient rise after infusions of fresh
frozen plasma. The elevation of PT activities in the first
2 wk was significant (P = 0.006) in the “early high-dose” group,
but not in the “non-early high-dose” group (Figure 1A).

The ALT levels fell in all 22 patients during the course,
with the decline in the first 2 wk being significant (P<0.001)

Table 1  Clinical features of patients

Pt         Age (yr) Sex Therapy      Duration (d)1                 Condition          History of immunosuppresive Outcome
    drug or cytotoxic therapy

Patients who received early introduction of high-dose corticosteroids

  1. 27 M MPSL/PSL               1 Ulcerative colitis + Death

  2. 36 M PSL               2 - Recovery

  3. 41 F PSL               3 - Recovery

  4. 27 M PSL               4 - Recovery

  5. 41 F PSL               4 Schizophrenia - Recovery

  6. 33 M PSL+Lam               4 - Recovery

  7. 68 F PSL+Lam               4 Non-Hodgkin’s lymphoma + Recovery

  8. 56 M PSL               5 - Recovery

  9. 57 F PSL               5 - Recovery

10. 39 M PSL               5 Acute lymphocytic leukemia + Recovery

11. 43 M PSL               10 - Recovery

Patients who did not receive early introduction of high-dose corticosteroids

12. 49 F PSL+IFN               14 Non-Hodgkin’s lymphoma + Death

13. 59 F PSL               14 - Death

14. 47 M PSL+Lam               14 Ulcerative colitis + Death

15. 58 M PSL               15 - Death

16. 59 M PSL               17 - Death

17. 36 F MPSL/PSL+IFN               28 Breast cancer + Death

18. 68 F PSL             120 Pemphigoid + Death

19. 41 M glycyrrhizin - Recovery

20. 55 M glycyrrhizin - Recovery

21. 59 M glycyrrhizin - Death

22. 28 M glycyrrhizin Mental retardation - Death

PSL: prednisolone, MPSL: methylprednisolone, IFN: interferon, Lam: lamivudine. 1Duration between the diagnosis of severe disease and introduction of

immunosuppressive drugs.



Figure 1 Prothrombin time activities (A), alanine transaminase levels (B), total bilirubin levels (C), and HBV DNA polymerase activities (D)
before and after the administration of corticosteroids in 11 “early high-dose” and 11 “non-early high-dose” patients. Thick and thin lines
denote those of “early high-dose” and “non-early high-dose”, respectively. A: The mean activity at each point was 41±13, 77±23 and 81±19%
in “early high-dose” and 29±13, 37±22 and 32±32% in “non-early high-dose”, respectively. 1Statistically significant (P = 0.006); B: The mean
level at each point was 976±990, 225±200 and 100±53 IU/L in “early high-dose” and 816±1 072, 191±292 and 97±67 IU/L in “non-early
high-dose”, respectively. 2Statistically significant (P<0.001); C: The mean activity at each point was 6.7±4.3, 3.8±4.4 and 1.5±0.7 mg/dL in
“early high-dose” and 12.8±6.8, 14.2±8.3 and 22.2±14.9 mg/dL in “non-early high-dose”, respectively; D: The mean level at each point was
2 325±3 879 and 1 282±3 022 cpm in “early high-dose”, and 6 866±1 6981 and 44±86 cpm in “non-early high-dose”, respectively.

Figure 2  Clinical courses of patient 7 (A), patient 4 (B), and patient 14 (C). A: Clinical course of a 68-year-old female patient (patient 7). She
suffered from non-Hodgkin’s lymphoma and was found to be an HBV carrier with normal ALT, anti-HBe and no HBV DNA polymerase activity.
After four cycles of chemotherapy (CHOP therapy), hematologic examination of her bone marrow showed complete remission, but reactiva-
tion of HBV occurred. High-dose corticosteroid was administered in combination with lamivudine because her serum HBV DNA titer was high.
She gradually responded to the therapy. Thick solid, thin solid and dashed lines denote prothrombin time (PT), alanine transaminase (ALT)
and total bilirubin (T-bili), respectively; B: Clinical course of a 27-year-old male patient (patient 4). He had natural reactivation of chronic
hepatitis B and responded to corticosteroid therapy with transient HBeAg seroconversion; C: Clinical course of a 47-year-old male patient
(patient 14). He suffered from chronic hepatitis B with anti-HBe and ulcerative colitis. He had HBV reactivation and convalesced spontane-
ously after the withdrawal of prednisolone. Six months later, he had repeated reactivation of HBV with marked prolonged PT and high level
of viremia after the withdrawal of 6-mercaptopurine for ulcerative colitis, and was treated with corticosteroid and lamivudine, but did not
respond to the combination therapy.
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in both groups (Figure 1B). T-bili levels fell during the course
in the “early high-dose” group, but rose in the “non-early
high-dose” group (Figure 1C). HBV DNA polymerase
activities fell in all the patients examined (Figure 1D). These
results might indicate that the “early high-dose” introduction
of corticosteroids could suppress the host immunologic
reaction to HBV and inhibit significant liver cell degeneration.

Liver histology of  5 “early high-dose” patients showed
submassive necrosis in 1, liver cirrhosis with submassive
necrosis in 1, chronic hepatitis (F2, severe) in 2, and chronic
hepatitis (F3, severe) in 1. Liver histology of  8 “non-early
high-dose” patients showed submassive necrosis in 4, liver
cirrhosis with submassive necrosis in 2, and chronic hepatitis
(F3, moderate) in 2 (Table 2).

DISCUSSION

The prognosis of severe exacerbation of chronic hepatitis
B is poor if signs of liver failure appear[1,2,21]. The mortality
rate of chronic hepatitis B patients with severe exacerbation
related to chemotherapy is reported to be 45% from Japan[2],
and 60% from Slovenia[21].  If effective therapeutic
approaches are available, they must be beneficial for these
patients. In the current study, only one of the 11 (9%)
“early high-dose” corticosteroid-treated patients died,
whereas 9 of 11 (82%) “non-early high-dose” patients died
(P<0.001), suggesting that “early high-dose” corticosteroid
treatment is beneficial for clinically severe exacerbation of
chronic hepatitis B. Representatively, clinical course of one
patient (patient 4) who recovered after treatment with only
corticosteroid is demonstrated in Figure 2B.

Regarding the timing of corticosteroid treatment,
Gregory et al[22] reported that methyl prednisolone cannot
enhance survival in patients with severe “acute” viral hepatitis
when used later, but they conceived that steroid would have

likely proved beneficial if treatment had started “much
earlier”. Actually, in our study, all the 7 patients died when
high-dose corticosteroid was given more than 10 d after
the diagnosis of severe disease, indicating the importance
of the “early” usage of corticosteroid. When the start of
treatment is delayed, quite a large number of hepatocytes
would probably already have been destroyed and inhibition
of the inflammatory reaction would not be effective.

Regarding the corticosteroid dosage, Schalm et al[23]

demonstrated that histologically severe chronic active
hepatitis B patients failing treatment with conventional doses
of  prednisone often improved with higher doses, suggesting
that higher doses of steroid might be more efficacious. One
of the reasons, for not using corticosteroids in the treatment
of chronic hepatitis B, is that it might enhance the replication
of HBV through a steroid-responsive element in the HBV
genome[24]. In our study, serum HBV DNA at admission
was negative in about half of our patients. Moreover, none
of the patients, given high doses of corticosteroids, showed
increments of  HBV. Because of  the rapid and aggressive
immune clearance of virus-infected hepatocytes by CTL-
mediated cytolytic pathways, patients developing a rapid
course of liver- failure might not show evidence of HBV
replication during the short-term observation period of  the
present study.

Our results indicate the importance of immunosuppressive
therapy for preventing the progression of liver failure. If
HBV proteins are not produced in hepatocytes, CTL will
not recognize and destroy the HBV-infected hepatocytes.
Therefore, suppression of  the production of  HBV-related
proteins by preventing HBV replication must also be
important in the treatment of severe exacerbation of
chronic hepatitis B.

In a couple of cases, we administered lamivudine, an

Table 2  Biochemical and histological features of patients at admission

  Pt            PT         ALT                   T-bili         HBeAg/HBeAb          IgM-HBc               HBV DNA                    HBV DNA Liver histology
                  (%)        (IU/L)             (mg/dL)        (cut-off index)       polymerase (cpm) (Meq/mL)

Patients who received early introduction of high-dose corticosteroids

  1. 16        1 698    9.5 -/+ 2.6                          10 ND ND

  2. 31        2 689    3.0 +/- 0.3                   3 517 ND ND

  3. 57           474 15.2 -/+ 0.2                          50 <0.70 ND

  4. 37           495 12.0 +/- 0.3                       999 920 pg/mL CAH (F2, severe)

  5. 37           155    8.0 -/- 0.5                        ND 1+ ND

  6. 56        2 080    4.2 +/+ 1.8                       595 <0.70 CAH (F2, severe)

  7. 57           167    3.1 -/+ ND                   6 425 ND ND

  8. 37        2 257    3.7 -/+ 2.3                          28 20 CAH (F3, severe)

  9. 34           224    7.3 +/- 1.4       25 1.2 ND

10. 56           399    3.8 -/+ 3.7                 11 600 ND Submassive necrosis

11. 46           101    6.4 -/+ 0.3        10 <0.70 LC, submassive necrosis

Patients who did not receive early introduction of high-dose corticosteroids

12. 29           254 12.6 -/+ 1.1        0 <0.70 ND

13. 34        2 643 19.3 +/- 1.6        0 <0.70 ND

14. 32           240    2.9 -/+ 0.5                 12 735 3 800 ND

15. 28           228 13.3 -/+ 3.3       16 1.1 Submassive necrosis

16. 29           150 13.3 -/+ 0.2                 53 856 >10 000 Submassive necrosis

17. 19           549 11.1 +/- 7.6        2 1.9 LC, submassive necrosis

18. 28           954    6.3 -/+ ND                        ND ND Submassive necrosis

19. 59           214 12.9 +/+ 0.4        5 ND CAH (F3, moderate)

20. 38        3 620    7.7 -/+ 0.2        0 <0.70 CAH (F3, moderate)

21. 33           164    8.9 +/- ND                   7 576 ND LC, submassive necrosis

22. 21              49    8.0 +/- 1.0        0 <0.70 Submassive necrosis

CAH: chronic active hepatitis; LC: liver cirrhosis; ND: not done.
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antiviral agent, in combination with corticosteroids.
Lamivudine is a nucleoside analogue that has recently been
used for the treatment of chronic hepatitis B, demonstrating
a strong inhibitory effect on HBV replication. Several recent
studies have reported that lamivudine appears to be effective
in advanced and decompensated chronic liver disease and
acute hepatic failure due to hepatitis B[12-17]. Therefore,
lamivudine may be effective in the treatment of severe
exacerbation of chronic hepatitis B.

With the administration of lamivudine, HBV DNA is
reduced rapidly, but the improvement in liver-function is
delayed by a few weeks to a few months[14]. During the
time- lag phase, excessive immunological reaction may
continue and liver cell injury may progress. We observed in
a patient (patient 7) who needed more than 3 mo before the
improvement of liver function became evident (Figure 2A),
and a patient (patient 14) who died despite the usage of
lamivudine (Figure 2C). The latter patient was an asymptomatic
carrier of HBV with anti-HBe, and severe exacerbation of
hepatitis occurred after the withdrawal of immunosuppressive
drugs for ulcerative colitis. When admitted to our hospital,
PT was already markedly prolonged (Figure 2C). It seems
that anti-viral therapy is not enough to stop progressive
deterioration, and additional therapy to suppress liver cell
degeneration may be required. Combination treatment with
“early high-dose” corticosteroids and lamivudine might be
effective in suppressing the excessive host immune response
in the early period. Additionally, lamivudine may make it
possible to shorten the term of  corticosteroid therapy. The
efficacy of this combination therapy needs to be examined
as soon as possible.

In summary, our study demonstrates that the early
introduction of high-dose corticosteroid treatment is useful
for “clinically severe” acute exacerbation of chronic hepatitis
B; we did not include placebo-controlled patients, considering
the current knowledge of the poor prognosis of such patients.
The combination of corticosteroids with lamivudine may
be a beneficial option for the treatment of such patients.
Nevertheless, delay in the treatment may result in fatal liver-
failure even though these treatment protocols are used,
suggesting the requirement of  early diagnosis of  such patients,
at the first sign of a biochemical trend of liver failure, before
the appearance of clinical symptoms.
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