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Favorable effect of corticosteroids in treating acute-on-
chronic liver failure underlying chronic hepatitis B
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Acute-on-chronic liver failure (ACLF) occurs in the presence of a chronic liver disease or cirrhosis, and often results from
exacerbation of chronic hepatitis B (CHB). The efficacy of corticosteroid treatment in ACLF patients with underlying
CHB remains unclear. We report the case of a 50-year-old woman who experienced ACLF due to CHB exacerbation
and was treated with a combination of corticosteroids and nucleot(s)ide analogue (NUC). The patient showed rapid
decompensation due to CHB exacerbation. Three months of antiviral therapy produced no improvement in liver
function. Combination therapy with corticosteroids and NUC was started, which did result in improvement of liver
function. This case shows that the combined therapy of corticosteroids and NUC can be effective in treating ACLF due to

CHB exacerbation. (Clin Mol Hepatol 2018;24:430-435)
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INTRODUCTION

Acute-on-chronic liver failure (ACLF) has emerged as a distinct
clinical entity and manifests as liver failure in the presence of
chronic liver disease or cirrhosis. An acute insult such as exacerba-
tion of chronic hepatitis B (CHB), alcohol consumption, drug-in-
duced liver injury and other viral hepatitis can lead to ACLF.' The
pathophysiology of ACLF relates to persistent inflammation, im-
mune dysregulation with a systemic inflammatory response syn-
drome and subsequent sepsis due to immune paresis.’

Acute exacerbation of CHB can lead to fatal liver failure charac-
terized by a high alanine aminotransferase level, jaundice, and co-
agulopathy.2 The use of nucleot(s)ide analogues (NUCs) can be
effective in managing CHB exacerbation, but their efficacy in pre-

venting rapid progression to ACLF is limited.” The main pathogen-
esis of CHB exacerbation is considered to be liver injury through
the induction of cytotoxic T-lymphocyte-mediated cytolytic path-
ways in hepatitis B virus (HBV)-infected hepatocytes.* Combined
administration of corticosteroids with NUCs may counter liver
function deterioration in patients with ACLF and can inhibit the
immune-mediated reaction of T-lymphocyte, thus preventing cy-
tolysis of infected hepatocytes.” However, in some cases, the cor-
ticosteroid treatment may enhance replication of HBV DNA, ag-
gravating the condition, and lead to fulminant hepatic failure.
Therefore, the efficacy of corticosteroid in managing acute exac-
erbation of CHB is unclear.

Here, we report a case of successful treatment of ACLF with un-
derlying CHB with combined with corticosteroids and NUC therapy.
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ACLF, acute-on-chronic liver failure; AIH, autoimmune hepatitis; ANA, anti-
nuclear antibody; CHB, chronic hepatitis B; CT, computed tomography; HAART,
highly active antiretroviral therapy; HBV, hepatitis B virus; HCV, hepatitis C
virus; HIV, human immunodeficiency virus; IgM, immunoglobulin M; MELD,
model for end stage liver disease; NUC, nucleot(s)ide analogue; RTE, real-time
elastography; PT, prothrombin time
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CASE REPORT

A 50-year-old woman was referred to our hospital for liver
transplantation. She was diagnosed with CHB approximately 20
years ago, but was not receiving any antiviral treatment. Before
being referred to our hospital, she was admitted to another hos-
pital due to CHB flare up (Fig. 1A). She denied alcohol consump-
tion and taking no other medications or herbal supplements. She
was treated with tenofovir 300 mg daily. However, despite one-
month treatment with tenofovir, newly developed ascites were
seen and jaundice progressed; the total bilirubin level elevated 4
times higher than initial value. After that, she kept treatment with
medication and underwent intermittent abdominal paracentesis
for 2 months. Because there was no improvement of liver func-
tion, she referred to our hospital. At the time of admission to our
hospital, she had a blood pressure of 100/70 mmHg; pulse rate,
103 beats/min; respiration rate, 20 breaths/min; and temperature,
36.6°C, with a clear consciousness. Physical examination showed

icteric sclerae, a distended abdomen without tenderness, and pit-
ting edema. Results of laboratory tests on admission were as fol-
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lows: albumin level, 2.4g/dL (3.8-5.1 g/dL); total bilirubin level,
15.4 mg/dL (0.2-1.4 mg/dL); direct bilirubin level, 7.9 mg/dL (0-0.3
mg/dL); alkaline phosphatase level, 196 IU/L (38-110 IU/L); gam-
ma-glutamyl transpeptidase level, 36 IU/L (0-38 IU/L); aspartate
aminotransferase level, 113 IU/L (9-40 IU/L); alanine aminotrans-
ferase level, 61 IU/L (9-40 IU/L); hemoglobin level, 12.1 g/dL (12-
15 g/dL); white blood cell count, 8.94%10%/uL (4-9.9x10%/uL);
platelet count, 96x10°/uL (140-400x10°/uL); creatinine level, 0.9
mg/dL (0.5-1.2 mg/dL); and prothrombin time (PT), 17.7 seconds
(10.4-12.9 seconds), with a calculated Child-Pugh score of 11 (C)
and a model for end-stage liver disease (MELD) score of 20.
HBeAg test result was positive, while anti-HBe test result was
negative. HBV DNA level was already less than 20 1U/mL (Table 1).
Serologic tests for immunoglobulin M (IgM) anti-hepatitis A virus,
anti-hepatitis C virus (HCV) antibody, HCV real-time polymerase
chain reaction, human immunodeficiency virus (HIV) antigen, anti-
HIV antibody, IgM anti-cytomegalovirus, IgM anti-Epstein-Barr vi-
rus viral-capsid antigen were negative. C-reactive protein level
was 5.55 mg/L (0-5 mg/L). Ascites study revealed that serum-as-
cites albumin gradient was 2.2 g/dL and absolute neutrophil

Figure 1. Dynamic contrast-enhanced computed tomography (CT) images in the portal venous phase (A-C) and real-time elastography (RTE) images
(D, B). (A) CT scan obtained 3 months before admission to our hospital showing a cirrhotic liver. (B) Upon admission to our hospital, a moderate
amount of ascites was observed due to acute-on-chronic liver failure (ACLF) with chronic hepatitis B (CHB). (C) CT scan showing that combined treat-
ment with a corticosteroid and a nucleot(s)ide analogue (NUC) decreased the amount of ascites. (D, E) RTE images obtained after combined treatment
show an improved liver fibrosis index.
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Table 1. Serial levels of laboratory parameters before and after combined treatment with a nucleot(s)ide analogue and a corticosteroid

Tenofovir start

(initial visit to Tenofovir 1 month

Tenofovir 3 months

Tenofovir 4 months

(referral to our (corticosteroid Tenofovir 12 months

another hospital) hospital) treatment 3 weeks)
TB (mg/dL) 36 16.06 154 4.8 13
ALT (IU/L) 1,102 34 61 34 18
Albumin (g/dL) 39 2.7 24 2.7 4.2
PT (INR) 1.17 1.52 149 1.28 1.1

TB, total bilirubin; ALT, alanine aminotransferase; PT, prothrombin time; INR, international normalized ratio.

Figure 2. Esophagogastroduodenoscopy image showing grade 1 vari-
ces in the lower esophagus.

count was 10 cells/uL. Dynamic contrast-enhanced computed to-
mography (CT) showed a cirrhotic configuration of the liver with
mild splenomegaly and moderate amount of ascites (Fig. 1B).
Esophagogastroduodenoscopy revealed grade 1 esophageal varix
(Fig. 2). While waiting for a cadaveric liver donor, she underwent
abdominal paracentesis once or twice a week. The total bilirubin
level and PT did not improve but remained unchanged. Her per-
formance status remained at grade 1.

To rule out other concomitant causes of liver function deteriora-
tion, further evaluation for autoimmunity was performed. The an-
ti-nuclear antibody (ANA) test result was weakly positive, at a ti-
ter of 1:80. The anti-mitochondrial antibody, anti-smooth muscle
antibody and anti-liver kidney microsome antibody-1 test results
were negative, and immunoglobulin G level was 1,338.1 mg/dL
(800-1,800 mg/dL). Although we considered percutaneous liver
biopsy, we couldn't do it because bleeding risk was higher due to
PT prolongation and moderate amount of ascites.

Because there was no improvement in liver function despite
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treatment with NUC for 3 months and liver donor was unavail-
able, prednisolone was started after careful consideration. Al-
though the patient did not show a definite evidence of autoimmu-
nity, we speculated that she had excessive immune activity due to
ACLF with CHB. After confirming that HBV DNA was undetectable
and chest radiography and urinalysis showed no evidence of in-
fection, prednisolone therapy was started at 30 mg/day.

Shortly after combination therapy with corticosteroid and NUC,
resolution of ACLF was seen. Total bilirubin level decreased by 2
to 5 mg/dL every 7 days, decreasing from 15.4 mg/dL to 5.6 mg/dL
in only 3 weeks (Fig. 3). Prednisolone dose was tapered by 5 or
10mg at least every 4 days, to 5 mg, depending on the decreasing
trend of the total bilirubin level. Prednisolone therapy was subse-
quently stopped. The patient was discharged on tenofovir and
oral diuretics 1 week after the cessation of combination therapy.
Abdominal paracentesis was not needed after discharge. On one-
year follow-up, her Child-Pugh score and MELD score improved to
5(A) and 4, respectively. The amount of ascites decreased on fol-
low-up CT (Fig. 1C). Her elastography scores for liver fibrosis also
improved from 5.79 to 3.64 (Fig. 1D, E). During the follow-up pe-
riod, the ANA converted negative on 6 months after admission.

DISCUSSION

Up to 30% of patients with CHB experience spontaneous reac-
tivation of hepatitis every year, and up to 8% of patients develop
decompensation, that is, severe acute exacerbation, and may
progress to ACLF."® Reactivation of HBV could be due to changes
in the immunological control of viral replication and reconstitution
of host defenses.' The prognosis of patients with severe acute ex-
acerbation of CHB leading to ACLF is extremely poor.”

In acute exacerbation of CHB, administration of NUCs results in
rapid cessation of HBV DNA replication and thus reduced HBV
DNA level. We used tenofovir as the NUC in this case. A random-
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Figure 3. Clinical course of the patient with ACLF with CHB showing a favorable effect of combined corticosteroid and NUC treatment. TB, total bili-
rubin; ACLF, acute-on-chronic liver failure; CHB, chronic hepatitis B; NUC, nucleot(s)ide analogue.

ized controlled trial showed that reducing the HBV DNA level by
>2logs from baseline within 2 weeks using tenofovir improved the
transplant-free survival rate.” However, the improvement in liver
function with administration of NUCs may take a few weeks to a
few months, during which period excessive immune activity may
continue and liver cell injury may progress.® The corticosteroid can
modulate the activity of CHB during this period by suppressing
the host immune response to HBV antigens.” Therefore, adminis-
tering corticosteroids to patients with ACLF with underlying CHB
is a reasonable treatment decision.” A recent meta-analysis
showed that treatment with corticosteroids can significantly in-
crease the survival rate of patients with severe hepatitis B infec-
tion.”” This study showed that the corticosteroid treatment is more
effective in patients at the pre-liver failure stage and is not associ-
ated with the development of secondary infection and bleeding.
However, reactivation of the HBV in patients with malignant,
inflammatory and autoimmune conditions who undergo immuno-
suppression has been widely reported. Higher HBV reactivation
rates have been observed in patients with hematological malig-
nancies receiving treatment regimens that utilize high-dose corti-
costeroids and/or rituximab."" Patients who are HBsAg negative/
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hepatitis B core antibody positive also remain at risk of HBV reac-
tivation in the setting of immunosuppression owing to the persis-
tence of the HBV in the form of cccDNA in hepatocytes and other
tissues,” and long-term use of corticosteroids particularly increas-
es the risk of HBV reactivation.'® Therefore, administration of
NUCs for HBV replication inhibition combined with a short-term
corticosteroid therapy should be considered in such risky pa-
tients.*®"

Several studies have reported on the importance of early intro-
duction of corticosteroid treatment in ACLF with CHB,*®? as de-
layed introduction, for example, after 10 days, may not be effec-
tive because a large number of hepatocytes might have already
been destroyed and inhibition of the inflammatory reaction might
not be effective.”® However, “early stage” or “pre-liver failure” in
CHB exacerbation has not yet been clearly defined. In this case,
corticosteroid therapy was administered after 3 months of NUC
treatment and maintained for 3 weeks.

Our patient maintained a good performance status and liver
function without further deterioration while waiting for the liver
donor. This indicated that not all hepatocytes of the patient were
destroyed. Furthermore, the ANA test showed weak positivity;
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false positivity in sometimes seen in cases of CHB exacerbation.
We suspected combined autoimmunity in our patient. Therefore,
a moderate corticosteroid dose was used, unlike in reported stud-
ies, whereby an initial dose of 40 mg or more daily prednisolone
was administered without evidence of autoimmune hepatitis
(AIH).*"™™ There have been several case reports of AlH devel-
oped as part of immune reconstitution inflammatory syndrome
after highly active antiretroviral therapy (HAART) in HIV infected
patients.”” The mechanism that results in AlH after initiation of
HAART in HIV patient is probably involves changes in CD4+ T
cells.”® The rapid increase in CD4+ T cells may produce a larger
proportion of Th17 cells that release IL-17 without appropriate
Treg cells numerical and functional reconstitution, which are simi-
lar to AIH. Infiltration of CD 4+ T cells in the liver are increased in
patients with AIH and IL-17 signaling pathway play a critical role
in the pathogenesis of AIH. Likewise, it is possible to hypothesize
that immune dysregulation caused by ACLF was modulated after
NUC treatment and subsequent autoimmunity was induced by re-
stored immunity. It suggests that immune reconstitution after
NUC treatment had a role for good response to corticosteroid
treatment although the patient was treated with delayed intro-
duction after the diagnosis of CHB exacerbation.

In our patient, no newly developed infection, bleeding, or HBV
reactivation was seen during corticosteroid treatment. HBY DNA
suppression was enough adequate and the possibility of infection
was ruled out before initiating the corticosteroid treatment. Ad-
verse effects of corticosteroid combination therapy such as pneu-
monia or enteritis have been reported,” but there are no reports
on HBV reactivation.

In conclusion, this case suggests that combined corticosteroid
and NUC therapy may be effective in patients with ACLF with
CHB, particularly in those with suspected autoimmunity. However,
a careful consideration of patient condition prior to initiation and
monitoring for infection are necessary.
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