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Abstract

Acute hepatic failure due to hepatitis B virus (HBV) can
occur both during primary infection as well as after
reactivation of chronic infection. Guidelines recommend
considering antiviral therapy in both situations, although
evidence supporting this recommendation is weak. Since
HBV is not directly cytopathic, the mechanism leading to
fulminant hepatitis B is thought to be primarily immune-
mediated. Therefore, immunosuppression combined
with antiviral therapy might be a preferred therapeutic
intervention in acute liver failure in hepatitis B. Here we
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report our favourable experience in three hepatitis B
patients with fulminant hepatic failure who were treated by
combining high-dose steroid therapy with standard antiviral
treatment, which resulted in a rapid improvement of dlinical
and liver parameters.

Key words: Acute liver failure; Hepatitis B virus; Prednisolone;
Reactivation; Rituximab
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Core tip: In the reported cases we describe our positive
experience with combined glucocorticoid and nucleotide
analogue therapy in two cases of severe reactivations of
chronic hepatitis B virus (HBV) infection and in one case of
acute fulminant HBV infection. Rapid improvement of liver
parameters and virological response was obtained in all
three cases. Thus, the reported data emphasize the need
for the further assessment of this therapeutic strategy and
for the development of systematic clinical trials.
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INTRODUCTION

Hepatitis B virus (HBV) infection is one of the most
common infectious diseases worldwide. However, acute
and fulminant hepatitis B are relatively uncommon''..
Acute hepatic failure due to HBV infection is thought to be
mostly caused by a strong immune response raised against
the virus and does not seem to be primarily related to high
viral load or the degree of active viral replication. Indeed,

February 21, 2015 | Volume 21 | Issue 7 |



Bockmann JH et a/. Therapy of HBV-related liver failure

Table 1 Levels of laboratory parameters 1 d before and = 2 wk after the start of glucocorticoid therapy

Before treatment

After treatment

Patient 1 Patient 2A Patient 2B Patient 1 Patient 2A Patient 2B
Albumin (g/L) 35 28 33 38 24 37
ASAT (U/L) 5463 1310 2306 13 68 74
ALAT (U/L) 5144 1832 3678 14 9 83
GGT (U/L) 77 94 111 24 32 137
AP (U/L) 157 144 99 56 204 122
pH 7.42 743 744 7.37 742
Lactate (mmol/L) 25 - 2.8 0.5 21 22
Bilirubin (mg/dL) 11.4 26.1 29.8 0.7 9.7 12
International normalized ratio 2.18 1.92 1.07 1.27 1.27

many immunotolerant HBV carriers may have very high
viremia levels but nearly normal levels of liver enzymes
and no or only minimal inflammatory activity in the
liver™™. Thus, acute liver failure appears to be rather the
expression of an overwhelming immune reactivity against
the virus. This clinical picture can be observed particularly
in patients who are chronic HBV carriers and have received
chemotherapy, including treatment with rituximab, without
antiviral prophylaxis®®.. During the phase of chemotherapy
hematopoietic side effects suppress the immune system
and especially rituximab was shown to induce B-cell
depletion and loss of virus immune control, thus allowing
the increase of viral replication and intrahepatic spread™*.
After discontinuing immunosuppressive chemotherapy, the
immune system generally recovers and as a consequence
of the expected immune reconstitution an exaggerated
antiviral immune response can develop, leading to rapid
destruction of the infected hepatocytes. Both the strength
of the immune response and the high rate of infected liver
cells set the stage for the occurrence of hepatic failure.

Primary HBV infection can also cause fulminant hepatitis
in patients with a marked immune responsiveness to
the virus, while infection of immune-compromised hosts
generally leads to the failure of virus immune control
without evidence of acute hepatic damage.

The availability of nucleoside or nucleotide analogues
(NUCs) as effective antiviral therapy has led to their
application in patients with fulminant viral hepatitis B
infection, and examples with apparently favourable effect
have been reported™®”), Such observations and the lack
of other clinical studies exploring additional therapeutic
regimens has led to the recommendation in the 2012
EASL practise guideline to give antiviral therapy to
patients with fulminant hepatitis B using NUCs with high
resistance barrier such as tenofovir or entecavir, even
if both drugs have not been studied systematically for
this indication™. However, even these effective antiviral
drugs generally need some weeks before HBV-DNA
becomes undetectable and therefore they may be too
slow to influence the clinical course of fulminant hepatic
failure in hepatitis B. In view of the immunopathogenetic
process involved in fulminant hepatitis B we reasoned
that dampening the overwhelming antiviral immune
response might actively contribute to the effectiveness of
treatment, and report here our favourable experience in
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the first three patients managed by combining high-dose
steroid therapy with standard anti-viral treatment.

CASE REPORT

Treatment of patient with liver failure after acute HBV
infection

A 32-year-old woman (patient N.1) was admitted
with fatigue, vomiting, jaundice and pain in the right
upper abdomen. Biochemical and clinical evaluation
provided criteria of acute liver failure (AST: 5104 IU/L,
ALT: 4826 IU/L, total bilirubin: 7.2 mg/dL, international
normalized ratio: 2.18), and encephalopathy grade I,
history of childbirth with blood transfusions 4 years
earlier with negative HBsAg status. Acute liver failure
was defined by an international normalized ratio of
greater than 1.5 and any degree of encephalopathy.
Briefly, virological analysis showed evidence of acute
HBV infection (HBsAg-pos, anti-HBcAg-IgM-pos,
viral load 2 x 10° IU/mL) and diffuse damage of liver
parenchyma determined by ultrasound. While antiviral
therapy was immediately started with 1 mg entecavir/
d, further increase of international normalized ratio
(3.21) was observed throughout the following days.
Thus, high-dose steroid therapy was added after
3 d of antiviral treatment. Prednisolone treatment
was started intravenously (i.v.) with 1.5 mg/kg body
weight. Transaminases and international normalized
ratio decreased within 7 d, while HBsAg seroconversion
followed after 9 wk, as summarized in Figure 1. Two
days after the start of glucocorticoid therapy dropping
of transaminases was observed and the prednisolone
dose was reduced to 60 mg/d per os (p.o.) with
further reductions of 10 mg/wk to a dose of 20 mg/d,
thereafter reductions of 5 mg/wk (Table 1).

Treatment of two patients with acute on chronic liver
failure after reactivation of HBV chronic infection

A 66-year-old woman (patient N.2a) was admitted with
fatigue, nausea and jaundice (AST: 1006 IU/L, ALT:
1368 IU/L, total bilirubin: 15.8 mg/dL, international
normalized ratio: 1.34). Nine months earlier; treatment
of low-malignant B-cell ymphoma was stopped (marginal
zone lymphoma, stage ITA) after 6 cycles of rituximab
and bendamustin. At this time, the HBsAg status was
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Figure 1 Acute hepatitis B virus infection.
Levels of alanine amino transferase in IU/L
(green points), International normalized ratio
(red points), Factor V in % (grey points)
and hepatitis B virus (HBV) viremia in 1U/mL
(blue bars) are shown in the time frame of
acute HBV infection. Additional prednisolone
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Figure 2 Hepatitis B virus reactivation after chemotherapy. Levels of
alanine amino transferase in IU/L (green points), International normalized ratio
(red points) and hepatitis B virus (HBV) viremia in IU/mL (blue bars) are shown
in the case of HBV reactivation after rituximab and bendamustin chemotherapy
(2A) and HBV reactivation after R-CHOP therapy and after early cessation of
pre-emptive tenofovir therapy (2B). Additional prednisolone therapy was started
at the indicated time points.

JBaishideng® W]G I WWW.ngnet.COm

2216

therapy was started at the indicated time
point. “HBV-DNA-levels under detection limit.

Log serum HBV DNA (IU/mL)

unknown. At presentation virological evaluation showed
active HBV infection (HBsAg-pos, HBeAg-neg, viral
load 4 x 10’ IU/mL). As shown in Figure 2A, antiviral
therapy was started by administering tenofovir (245
mg/d). Due to further deterioration of hepatic synthetic
function with increase of transaminases and international
normalized ratio within the first 9 d of antiviral treatment,
prednisolone therapy was subsequently started with
1mg/kg body weight (i.v.). As depicted in Figure 2A,
international normalized ratio and transaminases dropped
rapidly, while a clear reduction of viral load (2 x 10°
IU/mL) occurred after 4 wk. After 2 d of glucocorticoid
treatment, the dose was reduced to 60 mg/d p.o. with
reductions of 10 mg/wk analogous to the treatment of
patient N.1.

A 57-year-old man (patient N.2b) presented with
fatigue, jaundice and mild cognitive dysfunction. Biochemical
and clinical evaluation provided criteria of subacute
liver failure at hospital admission (ALT: 1933 IU/L, total
bilirubin: 4.9 mg/dL; international normalized ratio: 1.17,
grade I encephalopathy). In medical history, chronic
Hepatitis B virus infection was diagnosed 9 mo earlier in
the course of a HBV screening prior to R-CHOP therapy
due to the identification of a high-grade malignant diffuse
large B-cell lymphoma (activated B-cell-like, stage I
S). Thus, antiviral prophylaxis based on the use of the
nucleotide analogue tenofovir was initiated. One month
after cessation of R-CHOP, the patient stopped prophylactic
antiviral tenofovir treatment for unknown reasons. A
massively increased viral load (HBV DNA 6 x 107 IU/mL),
hepatomegaly in ultrasound, in combination with an
increasing international normalized ratio and the dlinical
symptoms strengthened the diagnosis of liver failure
due to HBV reactivation. Despite restarting immediately
antiviral therapy with tenofovir, the patient’s conditions
deteriorated, so that antiviral treatment was extended
with the nucleoside analogue entecavir. However, a
further increase of liver transaminases and progressive
liver failure developed, therefore liver transplantation
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Figure 3 Ultrasound images of patient N.2B before (A) and after (B) combined glucocorticoid and entecavir/tenofovir therapy. Liver diameters are
documented in the midclavicular line: 15.8 cm x 16.4 cm, hepatomegaly (A) and 11.5 cm x 12.9 cm (B). Additional finding: 1 cm hemangioma.

was discussed. To exclude any other causes that may
explain such progressive liver failure, particularly liver
infiltration from lymphoma, mini-laparoscopy guided
liver biopsy was performed. Macroscopic and microscopic
evaluation provided no evidence of recurrent lymphoma.
Because of the extensive liver inflammation determined
on histology, high-dose steroid therapy was started with
1.5 mg prednisolone/kg body weight. As shown in Figure
2B, in the following day transaminases decreased rapidly
and viral load normalized. The finding of hepatomegaly in
ultrasound imaging before glucocorticoid treatment (Figure
3A) was clearly reduced 2 mo after start of treatment
(Figure 3B). After effective glucocorticoid therapy for 3 d
the dose was reduced to 60 mg/d for 1 wk, then further
reduced as described for patient N.1. The patient fully
recovered within 2 mo (Figure 2B).

DISCUSSION

The patient N.1 showed evidence of fulminant acute HBV
infection. According to case reports and in vivo data from
HBV infected chimpanzees it seems that virus elimination
in acute HBV infection is initiated by non-cytopathic
antiviral effects, before adaptive immune responses,
particularly CD8(+) cytotoxic T cells, are triggered®.
However, in most of the cases the cytotoxic effect is self-
limited and normalization of liver parameters in untreated
patients usually takes 1-3 mo™". Aberrant and ongoing
cytotoxic immune responses may lead to significant
hepatic necro-inflammation, causing the reduction of
hepatic synthetic functions, like in the described case 1.
In this scenario of acute severe hepatitis B there is no
well-established therapeutic strategy. Single case reports
suggested a direct correlation between the initiation of
entecavir therapy and improvement of liver parameters
in patients with severe acute HBV®’”). However, we
could not achieve a rapid beneficial effect upon entecavir
administration, as transaminases and international
normalized ratio increased dramatically within the first
days of entecavir treatment, showing even more strongly
affected coagulation than in the previously reported
cases'®”), In this case of fulminant hepatits B, patient
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recovery is mainly determined by the rapid decrease of
hepatic necro-inflammation that was provoked by an
overwhelming immune response rather than by the virus
itself. Therefore, the decrease of viral replication mediated
by NUC therapy alone, which mainly causes reduction
of circulating virions but not of viral antigens or amount
of infected cells, may be not sufficient to promote a
rapid suppression of liver inflammation within the short-
term dramatic course of fulminant liver failure. On the
other hand, additional glucocorticoid therapy was closely
associated with a rapid decline of liver enzymes and
international normalized ratio in our patient, indicating
that prednisolone administration in combination with a
potent antiviral like entecavir contributed to lessen the
inflammation and hence immune-mediated liver damage.
Moreover, HBsAg seroconversion was observed after 8 wk,
thus indicating that combined entecavir and glucocorticoid
therapy did not promote the establishment of chronic HBV
infection.

Even after achieving negative HBV serum DNA levels
and HBsAg seroconversion, the HBV minichromosome,
which serves as template for viral transcription, can
still be detected as covalently closed circular DNA in
the hepatocyte nuclei'”. Under immunosuppressive
therapies like chemotherapies HBV replication can be
reactivated, if pre-emptive antiviral therapy is missed
or interrupted as reported here in cases 2A and 2B. The
virus is then allowed to replicate without being controlled
by adaptive immunity or antiviral agents. After cessation
of chemotherapy, typically after rituximab therapy, the
adaptive immune system restores. It is confronted with
an increased intrahepatic viral load and reacts with
an overwhelming cytotoxic response against infected
hepatocytes. Rapid progression of liver inflammation and
necrosis due to the killing of HBV-infected hepatocytes lead
to fulminant liver failure. It is well established that acute
liver failure due to HBV reactivation after chemotherapy
has a poor prognosis™’. According to the current guidelines,
entecavir or tenofovir treatment was started in cases 2A
and 2B. Despite moderate reduction of viremia within the
first 2 wk, intemational normalized ratio and transaminases
increased substantially. Similar to case 1, hepatic necro-
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inflammation was not directly affected by the relatively
slow viral decrease, whereas T-cell inhibition by additional
steroid therapy was accompanied by rapid improvement
of clinical and liver parameters in the reported cases
(Figure 2A and B). As steroid responsive elements of HBV
have been reported to activate HBV replication directly**?,
it might be expected that glucocorticoid therapy also
increases HBV viremia. However, effects of steroid
medication on Hepatitis B replication were well controlled
by NUC therapy showing a clear decrease of viremia
in all 3 cases after the beginning of steroid therapy
(Figures 1 and 2). Despite the delayed antiviral effects
induced by NUCs and their controversial role especially
in acute HBV infection we thought that early initiation of
entecavir/tenofovir therapy was necessary because of the
use of glucocorticoids, since these may potentially augment
viral replication, which in tum might even promote further
cyotoxic immune responses against infected hepatocytes.
Furthermore, no severe side effects of entecavir/tenofovir and
glucocorticoid therapy were observed during hospitalisation
and glucocorticoid therapy was accompanied by prophylactic
medication with proton pump inhibitors and calcium/
vitamin D to prevent steroid-induced gastric ulcers and
osteoporosis, respectively. Patients were screened daily for
dinical signs and biochemical parameters of infection during
their stay in hospital while an antibiotic prophylaxis, f.e. for
pneumocystis pneumonia, was avoided due to the short-
term treatment with prednisolone.

It still remains unclear which therapeutic strategy is
to be favoured in acute HBV related liver failure. There
is limited and controversial evidence about the benefit
of NUC therapy alone. While glucocorticoid therapy of
overall liver failure has been rejected since the 1970s,
recent Asian studies indicated a benefit of high-dose
glucocorticoid therapy especially in early HBV related liver
failuret™*®, but systematic studies about the efficacy
of combined glucocorticoid and NUC therapy compared
to standard therapy of HBV related liver failure are still
missing. The cases reported here show evidence that
glucocorticoid therapy combined with new NUCs should
be re-evaluated in further clinical trials as a therapeutic
strategy aiming to handle both HBV replication and the
overwhelming adaptive immune responses that are
triggered in HBV related acute liver failure.

COMMENTS

Case characteristics

Patient N.1: A 32-year-old woman presented with jaundice and pain in the right
upper abdomen; and Patient N.2A/N.2B: A 66-year-old woman/57-year-old man
with history of chemotherapy of lymphoma presented with jaundice.

Clinical diagnosis

Patient N.1: Fulminant acute hepatitis B virus (HBV) infection; Patient N.2A/B:
HBV reactivation after rituximab chemotherapy with acute on chronic liver
failure.

Differential diagnosis

Patient N.1: Other viral hepatitis, autoimmune hepatitis, drug induced liver
damage, mushroom poisoning, metabolic liver disease (M. Wilson, alpha-1-
AT deficiency), acute fatty liver of pregnancy/ HELLP, Budd-Chiari-syndrome;
and Patient N.2A/B: Malignant infiltration, drug induced liver damage
(chemotherapy), other viral hepatitis, veno-occlusive disease.
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Laboratory diagnosis

Patient N.1: AST: 5104 IU/L; ALT: 4826 IU/L; total bilirubin: 7.2 mg/dL;
international normalized ratio: 2.18; Patient N.2A: AST: 1006 IU/L; ALT: 1368
IU/L; total bilirubin: 15.8 mg/dL; international normalized ratio: 1.34; and Patient
N.2B: AST: 1042 IU/L, ALT: 1933 IUIL, total bilirubin: 4.9 mg/dL; international
normalized ratio: 1.17.

Imaging diagnosis

Ultrasound patient N.1: Diffuse damage of liver parenchyma; Ultrasound patient
N.2A: Modest damage of liver parenchyma; and Ultrasound Patient N.2B:
Hepatomegaly.

Pathological diagnosis

Patient N.2B: Mini-laparoscopy guided liver biopsy revealed highly active viral
hepatitis (grade 4 according to the desmet scoring system) and mild fibrosis
(stage 1 according to the desmet scoring system).

Treatment

The patients were treated with 1 mg/d entecavir (patient N.1) or 245 mg/d
tenofovir (patient N.2A and 2B) in combination with prednisolone (initial dose:
1-1,5 mg/kg body weight).

Related reports

While there are limited and controversial data on the effectiveness of antiviral
treatment in HBV-related liver failure, there is rising evidence that especially
early and high-dose glucocorticoid therapy might be beneficial in this particular
clinical situation.

Term explanation
Acute liver failure was defined by an international normalized ratio of greater
than 1.5 and any degree of encephalopathy.

Experiences and lessons

In the reported cases combined glucocorticoid and nucleotide analogue
therapy was adopted not only in two cases of severe reactivations of chronic
HBV infection, but also in a case of acute fulminant HBV infection. Rapid
improvement of liver parameters and virological response was obtained in all
three cases.

Peer-review

This is a case report on the favourable experience in three patients with HBV-
related acute liver failure who were treated by combining high dose steroid
therapy with standard antiviral treatment, which resulted in a rapid improvement
of clinical and liver parameters. This case report is helpful for us to improve the
treatment experience of glucocorticoid in HBV-related liver failure.
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