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Abstract

interferon

Severe acute exacerbation or liver failure induced by standard interferon-a(IFN-a) therapy had been reported to
occur in few patients with chronic hepatitis B. However, no report showed that pegylated interferon-a therapy was
able to induce severe acute exacerbation of chronic hepatitis B. Here, we describe three patients with severe acute
exacerbation of chronic hepatitis B during pegylated interferon-a2a (Pegasys) treatment. One patient progressed
into acute-on-chronic liver failure (ACLF) at the second week of Pegasys treatment. Two patients progressed into
acute-on-chronic pre-liver failure (pre-ACLF) at the second and eighth week of Pegasys treatment, respectively.
Three patients recovered after early combined intervention with corticosteroid and lamivudine. Our data indicated
that there was a risk of severe acute exacerbation among patients with chronic hepatitis B during receiving Pegasys
treatment. Importantly, early combined intervention with corticosteroid and lamivudine should be introduced to
prevent the disease progression and improve their prognosis once severe acute exacerbation was diagnosed.
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Introduction

It is estimated that over 350 million people worldwide
are chronically infected with hepatitis B virus (HBV).
Chronic hepatitis B is one of the most important causes
of cirrhosis and hepatocellular carcinoma [1]. Injected
interferons (standard interferon-a and pegylated
interferon-a) are approved to treat chronic hepatitis B in
many countries, and have been confirmed to be effective
in preventing the disease progression of chronic hepatitis
B. Acute exacerbation of chronic hepatitis B is not un-
common during interferon-a(IFN-«) therapy because
that IFN-aexerts a variety of immuno-modulatory effects
[2]. However, there were very few reports about severe
acute exacerbation of chronic hepatitis B during IFN-a
therapy [3,4]. From January 2008 to December 2010, 254
patients with chronic hepatitis B received Pegylated
interferon-a2a (Pegasys) therapy in our department.
During Pegasys therapy, alanine aminotransferase (ALT)
flare was observed in 25.2% (64/254) patients, including
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9.4% (24/254) patients with serum ALT >420 IU/L (nor-
mal range 0-42 IU/L) and serum total bilirubin (T-
Bil)<51.3 pmol/L (normal range 6-17.1 umol/L), and
1.2% (3/254)patients with severe acute exacerbation
(serum ALT =420 IU/L and T-Bil >51.3 umol/L). In
addition, severe acute exacerbation of chronic hepatitis B
having a potential for progression to acute on chronic liver
failure (ACLF) or acute on chronic pre-liver failure (pre-
ACLF) with extremely high mortality, so it is highly im-
portant how to prevent the disease progression [5,6]. Here,
we introduced three patients with severe acute exacerba-
tion of chronic hepatitis B during Pegasys treatment, in-
cluding two patients with pre-ACLF and one patient with
ACLF. Three patients were successfully treated with early
intervention of corticosteroid and lamivudine.

Case report

Patients

Three chinese male patients were hospitalized in the De-
partment of Infectious Diseases, Southwest Hospital,
Third Military Medical University, China, between Janu-
ary 2009 and October 2010. Serologic tests for hepatitis A
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virus (HAV), hepatitis C virus (HCV), hepatitis D virus
(HDV), hepatitis E virus (HEV),cytomegalovirus (CMV),
Epstein-Barr virus (EBV), and human immunodeficiency
virus (HIV), and immunologic tests for liver and kidney
microsomal, mitochondrial, smooth muscle, and nuclear
antibodies were negative in three patients before and after
receiving Pegasys therapy. Three patients were excluded
to have cirrhosis by abdominal ultrasound, abdominal
computed tomography scan, and Fibroscan before receiv-
ing Pegasys therapy. They did not receive any drugs other
than Pegasys or alcoholism before acute exacerbation of
chronic hepatitis B. Clinical characteristics of three
patients with chronic hepatitis B at the baseline of inter-
feron treatment were shown in Table 1.

Severe acute exacerbation of hepatitis B during pegasys
treatment

Severe acute exacerbation of chronic hepatitis B was
observed in two patients at the second week of Pegasys

Table 1 Clinical characteristics at the baseline of Pegasys
treatment

Case 1 Case 2 Case 3
Age (yr) 23 54 42
Course of disease (yr) 6 2 17
HBV genotype B C B
HBeAg + - -
Anti-HBe - + +
HBV DNA (Lc/ml 7.78 6.90 6.99
WBC(*10/L 7.5 5.89 5.69
Hb (g/L) 156 137 152
Plt(10/L 135 112 101
ALT (lU/L) 333 71 304
AST (lU/L) 215 76 149
AST/ALT ratio 0.65 1.07 0.49
ALP (lU/L) 197 123 94
y-GTP(IU/L 45 27 44
Total bilirubin(umol/L 13.9 16.9 30.9
Prothrombin activity (%) 105 100 104
AFP (ng.ml) 3.31 5.6 4.29
Creatinine (umol/L) 59 79 81
T3 free (pmol/L) 4.1 39 3.6
T4 free (pmol/L) 143 11.3 12.7
TSH (mlU/L 2.1 1.2 1.4
Fibroscan (kPa) 4.3 5.1 5.7

yr: year; Course of disease: interval between the first time when HBsAg-
positive was detected and the date before treatment; HBV: hepatitis B virus;
HBeAg: hepatitis B e antigen; LC/ml: Log copies/ml; WBC: white blood cell; Hb:
hemoglobin; Plt: platelet; ALT: alanine aminotransferase; AST: asparate
aminotransferase; ALP: alkaline phosphatase; y-GTP: gamma glutamil
transpeptidase; AFP: alpha fetoprotein; T3 and T4: thyroxin 3 and 4; TSH:
thyroid-stimulating hormone.
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treatment (180 pg, one time per week), and in one pa-
tient at the eighth week of Pegasys treatment (180 ug,
one time per week). Pegasys treatment induced the de-
velopment of ACLF in one patient, and pre-ACLF in
two patients. Clinical characteristics at onset of severe
acute exacerbation among three patients with chronic
hepatitis B were shown in Table 2.

Clinical course and treatment

Case 1 was tested for serum ALT being 96 IU/L, T-Bil
11.4 pmol/L and HBV DNA 7.86 Log;o copies/ml (LC/ml)
on December 11 of 2008, but did not receive any antiviral
treatment. After one month (January 11, 2009), he was
tested for serum ALT being 333 IU/L, T-Bil 13.9 pumol/L
and HBV DNA 7.78 LC/ml, and received antiviral treat-
ment with Pegasys (180 pg, one time per week). He only
felt slight fever (body temperature 38.1°C) and malaise at
the first day of Pegasys treatment, and was not observed
to be dark-coloured urine and icteric bulber conjunctiva
during the first week Pegasys treatment. However, he

Table 2 Clinical characteristics at onset of severe acute
exacerbation

Case 1 Case 2 Case 3
Weeks of pegasys trreatment 2 8 2
HBeAg + _ _
Anti-HBe _ + +
HBV DNA (LC/ml) 5.74 6.23 4.0
WBC(10%/L) 382 295 424
Hb (g/L) 151 136 142
PIt(10%/L) 85 55 64
ALT (IU/L) 1672 419 566
AST (IU/L) 1533 320 394
AST/ALT ratio 092 0.76 0.70
ALP (IU/L) 175 177 188
y-GTP(IU/L) 170 181 318
Total protein(g/L) 577 706 60.0
Albumin (g/L) 34.2 330 34.5
Total bilirubin(umol/L) 2893 179.6 180.6
Direct bilirubin (umol/L) 1825 146.6 96.8
Prothrombin activity (%) 35 833 88.1
AFP (ng/ml) 89 7741 56.2
Creatine (umol/L) 443 57 727
FT3 (pmol/L) 36 32 38
FT4 (pmol/L) 124 134 119
TSH (mlU/L) 13 09 1.2

HBeAg: hepatitis B e antigen; HBV: hepatitis B virus; LC/ml: Log copies/ml;
WBC: white blood cell; Hb: hemoglobin; Plt: platelet; ALT: alanine
aminotransferase; AST: asparate aminotransferase; ALP: alkaline phosphatase;
y-GTP: gamma glutamil transpeptidase; AFP: alpha fetoprotein; T3 and T4:
thyroxin 3 and 4; TSH: thyroid-stimulating hormone.
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complained of reduced appetite, vomiting and dark-
coloured wurine, and his bulber conjunctiva was
observed to be icteric at the eighth day of Pegasys treat-
ment. So, he was admitted to our hospital, and diag-
nosed to be ACLF based on his laboratory findings at
the eleventh day of Pegasys treatment (Table 2). After
admission, he was immediately treated with dexametha-
sone (10 mg/d, intravenously, for five days) and lamivu-
dine (LMV, 100 mg/d). Serum ALT and T-Bil showed a
decreasing tendency, and prothrombin activity (PTA)
showed a increasing tendency, after which he started to
receive a tapering-dose prednisolone therapy and anti-
viral treatment with LAM (Figure 1). The levels of
serum ALT (35 IU/L), T-Bil (14.1 pmol/L) and PTA
(100%) were normalized at 12 weeks treatment, after
which he stoped to receive prednisolone therapy and
continued to take LAM. He had undetectable level of
serum HBV DNA (Real-time polymerase chain reaction
assay,Amplicor HBV Monitor Test, Roche Diagnostics,
Mannheim, Germany; detection limit of 1 x 10° copies/
mL) at 4 weeks LAM treatment, and sustained virologic
response during LAM treatment. The loss of HBeAg
was observed at 52 weeks LAM treatment, and HBeAg
seroconversion at 64 weeks LAM treatment.

Case 2 started to complain of reduced appetite, head-
ache, vomiting and dark-coloured urine after 8 weeks
Pegasys treatment, and was admitted to our hospital.
After admission, he was diagnosed to be pre-ACLF
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based on his laboratory findings (Table 2), and was im-
mediately treated with dexamethasone (10 mg/d, intra-
venously, for five days) and LMV (100 mg/d). At 5 days
of treatment, serum T-Bil was 81.4 pmol/L, and the de-
cline extent of serum T-Bil is 54.7%, so dexamethasone
therapy was stopped. After the cessation of dexametha-
sone therapy, the ALT and T-Bil still showed a decreas-
ing tendency, and were normalized at 8 weeks treatment
(Figure 2). He had undetectable level of serum HBV
DNA at 8 weeks LAM treatment, and sustained virologic
response during LAM treatment.

Case 3 was tested for serum ALT being 213 IU/L, T-
Bil 30.2 pmol/L and HBV DNA 7.25 LC/ml on Septem-
ber 1 of 2010, and admitted to our hospital for antiviral
therapy with Pegasys (180 pg, one time per week) be-
cause of suffering from chronic hepatitis B on Septem-
ber 6 of 2010 (Table 1). The changes of ALT, T-Bil and
PTA were shown in Figure 3. Because of serum T-Bil
being 56.4 pmol/L. and ALT being 549 IU/L
(normal < 42 IU/L) at 13™ day of Pegasys treatment, he
started to receive LAM therapy instead of Pegasys. How-
ever, serum T-Bil was still rapidly increased after 4 days
LAM treatment. He was diagnosed to be ACLF based
on his worsened laboratory findings (Table 2), and im-
mediately received a tapering-dose corticosteroid ther-
apy (Figure 3). After corticosteroid therapy, the ALT and
T-Bil showed a decreasing tendency, and were normal-
ized at 8 weeks treatment (Figure 3). He had
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Figure 1 Clinical course of case 1. Peg-IFN: pegylated interferon-a2a; LC/ml: Log,, copies/ml; DEX: dexamethasone; PSL: prednisolone;
ALT: alanine aminotransferase; AST: asparate aminotransferase; T-Bil: total bilirubin; PTA: prothrombin activity.
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Figure 2 Clinical course of case 2. Peg-IFNa2a: pegylated interferon-a2a; LC/ml: Logo copies/ml; DEX: dexamethasone; ALT: alanine
aminotransferase; AST: asparate aminotransferase; T-Bil: total bilirubin; PTA: prothrombin activity.

undetectable level of serum HBV DNA at 4 weeks LAM
treatment, and sustained virologic response during LAM
treatment.

Additionally, transfusion of magnesium isoglycyrrhi-
zinate injection (200 mg/d) and reduced glutathione
(1200 mg/d) were also given for 4 weeks among all
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Figure 3 Clinical course of case 3. Peg-IFN: pegylated interferon-a2a; LC/ml: Log,, copies/ml; PSL: prednisolone; ALT: alanine
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three patients after being diagnosed to be ACLF or
pre-ACLF.

Consent section

The written informed consents were obtained from three
patients before Pegasys and corticosteroid were admini-
strated. Written informed consent was obtained from
three patients for publication of this case report and any
accompanying images. A copy of the written consent is
available for review by the Editor-in-Chief of this
journal."

Discussion

IFN-a is able to increase the expression of HLA-I anti-
gens on hepatocytes, which attracts T lymphocytes, with
subsequent cytolytic and noncytolytic viral inactivation
[7]. Acute exacerbation or ALT flare was usually
observed among patients with chronic hepatitis B during
IFN-atreatment, and appeared to predict a successful
outcome [2]. However, patients with severe acute exacer-
bation tend to have a higher risk for progression to
ACLF with extremely high mortality [5,6]. Severe acute
exacerbation or ACLF induced by standard interferon-a
therapy had been reported to occur in few patients with
chronic hepatitis B [3,4]. Pegylated interferon-a has been
used to treat chronic hepatitis B and C for more than
five years. Liver failure induced by pegylated interferon-
a therapy had been reported in chronic hepatitis C [8].
But, no report showed that pegylated interferon-a ther-
apy was able to induce severe acute exacerbation of
chronic hepatitis B. Although severe acute exacerbation
or ACLF during pegylated interferon-a is rarely oc-
curred, but much attention should be paid by practicing
physicians who take care of patients with chronic hepa-
titis B,because it is a life- threatening adverse effect. In
the present cases, severe acute exacerbation of chronic
hepatitis B occurred in two patients at the second week
of Pegasys treatment, and in one patient at the eighth
week of treatment.

Up to 30% of patients with chronic hepatitis B,
included both HBeAg- positive and —negative patients,
experience spontaneous reactivation of hepatitis every
year. Severe acute exacerbation or ACLF may occur
among a proportion of patients, and be associated with
spontaneous HBe seroconversion[5]. However, we think
that severe acute exacerbation or ACLF occurred in
three patients described here, is closely associated with
Pegasys therapy, but is not a progressive course of
underlying hepatitis activity, based on the following rea-
sons. Firstly, case 1 did not spontaneously progress into
severe acute exacerbation or ACLF during one month
follow-up without antiviral treatment, but progressed
into ACLF after two-weeks treatment with Pegasys. Sec-
ondly, HBe seroconversion in case 1 was observed after
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64 weeks of LAM treatment or severe acute exacerba-
tion being diagnosed, indicated that severe acute exacer-
bation in case 1 was not associated with spontaneous
seroconversion of HBeAg. Thirdly, only mild ALT eleva-
tion and normal T-Bil levels were observed in case 2 at
the onset and after three weeks of Pegasys treatment.
Forthly, severe acute exacerbation was not observed in
case 3 during twelve days follow-up from five days of
pretreatment to the end of first week Pegasys treatment,
but was observed after the five days of second week
Pegasys treatment. Additionally, no superinfection by
HAV, HCV, HDV, HEV, CMV, EBV and HIV was
detected in three patients. Autoimmune hepatitis (AIH),
alcoholism and drugs other than Pegasys were also
excluded in three patients.

The mortality is very high once ACLF or pre-ACLF
develop in patient with severe acute exacerbation of
chronic hepatitis B. No evidence showed that antiviral
therapy with nucleoside analog (NA) was able to im-
prove short-term mortality in patients with ACLF or
pre-ACLF associated HBV infection [5,6]. Case 3 started
to receive LAM therapy instead of Pegasys when he was
diagnosed to be severe acute exacerbation at 13™ day of
Pegasys treatment. Interestingly, serum T-Bil was still
rapidly increased after 4 days LAM treatment, indicated
that short-term antiviral treatment alone was not able to
prevent the disease progression once severe acute ex-
acerbation was diagnosed.

However, corticosteroid can rapidly inhibit excessive
immune response and inflammatory reaction, and have
been confirmed to be effective in treating patients with
pre-ACLF and the early stage of ACLF [6,9]. Our data
also showed that early intervention with corticosteroid
and LAM was able to improve the liver function and
prognosis of patients with ACLF and pre-ACLF. Our
results also indicated that 5-days corticosteroid therapy
was enough for rapid responders (the decline extent of
serum T-Bil being >50% at 5 days), and a tapering-dose
corticosteroid therapy was necessary for slow responders
(<50%).

In summary, Pegasys therapy has a risk of inducing se-
vere acute exacerbation including ACLF and pre-ACLE.
Liver function should be tested once a week within
12 weeks of Pegasys therapy in order to find the risk of
severe acute exacerbation as early as possible. Import-
antly, early combined intervention with corticosteroid
and lamivudine should be introduced to prevent the dis-
ease progression and improve their prognosis once se-
vere acute exacerbation was diagnosed.
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