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Abstract
Aims: Concerning the durability of HBsAg loss during or after antiviral treatment only a few studies with conflicting results are available
indicating a rate of reactivation with reocurrence of HBsAg and/or HBV-DNA in 4.2% - 16.4% in predominantly Asian patients. However, there
are no larger European studies available concerning the durability of HBsAg loss during or after antiviral treatment and the impact on further
clinical outcome.
Patients and Methods: In this retrospective German multicentre study, 143 patients with chronic hepatitis B (mean age: 43 ± 13.8 years, 93
males, 50 females) who lost HBsAg during or after antiviral treatment were included. Antiviral treatment with peginterferon-alpha2a (PegIFNalpha2a) and/or nucleus(t)ides were administered between April 2008 and July 2014. Before antiviral treatment, 17 patients had established
liver cirrhosis. Primary endpoint was reactivation with reoccurrence of HBsAg Further endpoints were clinical progressive liver disease, liver
transplantation and death.
Result: During the follow-up period (mean: 3.0 ± 2.1 years) a reoccurrence of HBsAg was observed in only 3/143 patients (2.1%), and in
none with previous seroconversion to Anti-HBs. The HBV reactivation in these patients was not associated with detectable HBV-DNA levels, 2/3
patients had baseline cirrhosis and 1/2 subsequently died due to recurrent multifocal hepatocellular carcinoma. Among the 140 patients with
persisting HBsAg loss, two initially cirrhotic patients died, and one received liver transplantation all due to hepatocellular carcinoma.
Conclusion: In a predominantly Caucasian patient population HBsAg loss during and/or after antiviral treatment seems to be durable with
low rates of reactivation. Cirrhotic patients, however, have a high risk developing hepatocellular carcinoma even after HBsAg loss. Continous
surveillance in these patients seems to be mandatory.
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Introduction
Globally, approximately 257 million people are affected
by chronic hepatitis B virus (HBV) infection, a major cause of
liver cirrhosis, portal hypertension, liver failure, hepatocellular
carcinoma and death [1-5]. In the chronic sequalae the
development of liver cirrhosis and hepatocellular carcinoma,
are strongly dependent on HBV viral load [6,7]. An effective
Adv Res Gastroentero Hepatol 15(5): ARGH.MS.ID.555923 (2020)

antiviral treatment with sustained viral suppression can prevent
progression to liver cirrhosis with its potential lethal complications
[8,9]. Furthermore, long term antiviral treatment has been shown
to reduce the degree of inflammation and fibrosis [10,11]. In
Germany, two different treatment approaches are available, one
with pegylated Interferon-alpha2a (pegIFN-alpha2a), combining
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immunomodulatory and direct antiviral activity and one with
direct antiviral acting nucleosides and nucleotides [12,13]. An
immunologic control of the disease with loss of HBsAg can be
achieved by a one-year course of pegIFN-alpha2a in 3-5% of
the patients after a 24 weeks follow-up period [14,15]. The rate
of HBsAg loss can increase up to 12% in these patients after a 5
years long term follow-up [16]. During long-term treatment with
nucleoside(t)es HBsAg clearance can be achieved in 11.8 % of the
patients with chronic HBV after a 7 years treatment period [17].
Concerning the durability of HBsAg loss during or after antiviral
treatment, especially with nucleoside(t)es, only a few studies with
conflicting results are available indicating a rate of reactivation
with reoccurrence of HBsAg and/or HBV-DNA in 4.2% - 16.4%
[18-20] in predominantly Asian patients. Up to now, there are no
data from European patients available concerning the durability
of HBsAg loss during or after antiviral treatment and the impact
on further clinical outcome. Aim of the present study was to assess
the durability of HBsAg loss and seroconversion to anti-HBs
during and after antiviral treatment with pegIFN-alpha2a and/
or nucleoside(t)es in a European patient collective. Secondary
endpoint was the clinical impact of HBsAg loss on patient’s longterm outcome, determined by progressive liver disease, liver
transplantation and death.

Patients and Methods
Study design

In this large retrospective German multicentre study, patients
with chronic hepatitis B who lost HBsAg during or after antiviral
treatment with peginterferon-alpha (PegIFN-alpha) and/or
nucleus(t)ides between April 2008 and July 2014 were eligible.
Inclusion criteria were chronic hepatitis B with persistence of
HBsAg for at least 6 months and/or sonographic, radiologic or
histologic evidence of chronic liver disease and age>18 years
before the begin of first antiviral treatment. Exclusion criteria were
coinfection with hepatitis D virus, hepatitis C virus, and human
immunodeficiency virus-coinfection as well as the presence of
other concomitant liver diseases, i.e. autoimmune hepatitis/
cholangitis, primary hemochromatosis, Morbus Wilson and alpha1-antitrypsin deficiency) and previous liver transplantation.
During antiviral treatment clinical examinations were routinely
performed every 3-6 months, including determination of
transaminases, liver function tests, and HBV-DNA. After cessation
of antiviral treatment controls were performed every 6-12 months.
In addition, ultrasound examination and determination of HBsAg
and Anti-HBs were performed during and after antiviral treatment
every 6-12 months as clinically indicated. Primary endpoint was to
assess the frequency of reactivation with reoccurrence of HBsAg.
Secondary clinical endpoints were to identify risk factors for
HBV-reactivation, and to assess the occurrence of liver cirrhosis,
hepatic decompensation, hepatocellular carcinoma, liver
transplantation, and death. The study protocol was reviewed and
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approved by the local ethic commission of Landesärztekammer
Hessen. With respect to the retrospective character of the present
study and the pseudonymous data collection informed consent of
the participating individuals was not required.

Patients

In the participating seven German centers 143 patients B
(mean age: 43 + 13.8 years, 93 males, 50 females) were identified
who met the respective in- and exclusion criteria. The patients
received antiviral treatment with peginterferon-alpha2a (PegIFNalpha2a) and/or nucleus(t)ides between April 2008 and July
2014. Demographic and clinical characteristics of the study
population are shown in Table 1. Prior to antiviral treatment,
eight patients developed an acute flair of chronic hepatitis B virus
infection. Liver cirrhosis was already present in 17 CHB-patients
and two of these patients had hepatocellular carcinoma receiving
partial liver resection before antiviral treatment.
Table 1: Demographic and clinical characteristics of the 143 CHB patients with HBsAg loss before antiviral treatment.
CHB-Patients
(n=143)

43.2 + 13.8

Age (years)*

Sex

male

female

53.1 + 59.6

Mode of Transmission

household contacts

27 (18.9 %)
20 (14,0 %)

IVDA

12 (8.4 %)

medical procedures
Europe

(6.0 – 271)

27 (18.9 %)

sexual

Unknown

93 (65 %)
50 (35 %)

disease duration:
perinatal

(18.0 – 78)

2 (1.4 %)

Region of Origin

Asia

Other

74 (51.7 %)
80 (55,9 %)
59 (41.3 %)
4 (2.8 %)

liver cirrhosis

17 (11.9 %)

esophageal varices

9 (6.3 %)

ascites

episode of bleeding

hepatocellular carcinoma

3 (2.1 %)
1 (0.7 %)
2 (1.4 %)

*Results are given as mean + SD (minimum-maximum). IVDA: intravenous drug abuse.
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Statistical analysis
Data were collected before the begin of antiviral treatment, at
the timepoint of HBsAg loss and from the latest available follow up
examination. Due to the low rate of HBsAg reactivation statistical
analysis was performed descriptively using Stat view version 5.0
1999. Data are shown as mean + SD.

Results

Antiviral treatment
Patients received an antiviral treatment with pegIFN-alpha2a
only, nucleus(t)ides as monotherapy, sequential therapy or as
a combined treatment approach. The antiviral treatment was
monitored from 2000-2015. Antiviral therapy was based on
approved drugs, which were chosen by the participating centers
Table 2: Antiviral treatment.

according to the German hepatitis B treatment guidelines at the
given timepoint of treatment initiation. 37 patients received more
than one antiviral treatment until HBsAg loss was achieved (Table
2). Main reasons for treatment switch were the development of
viral resistance and insufficient viral suppression, especially in
patients treated with lamivudine or adefovir dipivoxil. In patients
receiving pegIFN-alpha2a side effects were the main reason for
treatment cessation. The average treatment duration until loss
of HBsAg were 50 weeks for patients receiving pegIFN-alpha2a
monotherapy, 290 weeks in the patients receiving nucleus(t)
ides, and 201 weeks in patients treated with a combination of
pegIFN-alpha2a and nucleus(t)ides. After loss, of HBsAg antiviral
treatment was continued according to the type of antiviral
treatment for 24 weeks (pegIFN-alpha2a only), 44 weeks (NUCs
only) and 39 weeks (NUCs combined with pegIFN-alpha2a).

1. Antiviral Treatment (n=143)

> 1 Antiviral Treatment (n=37)

pegIFN-alpha2a

41 (28.7 %)

3 (8,1 %)

ADV

3 (2.1 %)

2 (5,4 %)

LAM

32 (22.4 %)

ETV

24 (16.8 %)

ADV/ETC

2 (1.4 %)

TDF

ETV/TDF

ETV/pegIFN-alpha2a

TDF/pegIFN-alpha2a

2 (5,4 %)
9 (24,3 %)

39 (27.3 %)

14 (37,8 %)

---

---

4 (10,8 %)

---

1 (2,7 %)

1 (0.7 %)

---

1 (0.7 %)

TDF/ETV/pegIFN-alpha2a

2 (5,4 %)

PegIFN-alpha2a: pegylated Interferone-alpha2a, LAM: Lamivudine, ADV: Adefovir Dipivoxil, ETV: Entecavir, TDF: Tenofovir Disoproxil Fumarate

Virologic and biochemical outcome
The mean follow up period after HBsAg loss was 3.0 + 2.1
years. At the timepoint of loss of HBsAg only 35 patients had
simultaneously a detectable Anti-HBs (Table 3 & 4) The number of
Anti-HBs positive patients increased to n=50 after the end of the
follow-up period. At the time point of HBsAg loss qualitative HBVDNA was still detectable in 8 patients (quantifiable in 5 patients:
mean 273 x 103 IU/mL). This was associated with a slight ALT-

Table 3: Treatment duration according to the type of antiviral treatment.
PegIFN-alpha2a
n=37

Total treatment

n=93

38 + 12

234 + 183

24 + 24

44 + 25

until loss of HBsAg*

(12-52)

After loss of HBsAg*

(8-130)

*Results are given as mean + SD (minimum-maximum).
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n=13

290 + 193

(20-78)

Treatment duration

NUCs

50 + 7

duration*

Treatment duration

elevation < 1,5 ULN in three patients and a marked ALT-elevation
in one patient. After the end of follow up qualitative HBV-DNA was
still positive in 5/140 of the patients with sustained HBsAg loss,
but quantifiable only in 1 patient (HBV-DNA 680x103 IU/mL).
Only this patient had also a slightly elevated ALT. At the time point
of HBsAg loss 31 patients had elevated ALT-levels, and 20 patients
had still elevated ALT-Levels at the end of follow-up, which was
associated with detectable HBV-DNA in only one of these patients.
PegIFN-alpha2a/

201 + 189

(21-776)

(201-677)

(8-730)

(12-665)

(4-114)

237 + 220
39 + 29

(12-100)
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Table 4: Clinical outcome at the time of HBsAg loss and at the end of follow-up (n=143 patients).

ALT (IU/L)*
Bilirubine (mmol/L)*
HBsAg: negative

HBsAg loss

End of Follow-up

43 + 38

33 + 17

(9 - 326)

15.4 + 8.6

(3.4 - 44.5)
143

(5 - 107)

13.7 + 6.8

(3.4 - 39.3)

0

140
3

Anti-HBs: positive

35

50

Cirrhosis

17

13

Liver transplantation

---

1

HBV-DNA: detectable
Hepatocellular carcinoma
Death+

*Data are given as mean + standard deviation (minimum-maximum).

8
1

---

5
4
5

+Three death were due to mutlifocal hepatocellular carinoma and two cases were not related to chronic liver disease.

Reoccurrence of HBsAg was observed in only 3/143 (2.1%)
patients, HBV-reactivation occured in one patient 6 years and in
2 patients 10 years after HBsAg loss. HBV reactivation was not
associated with detectable HBV-DNA levels in all of the three
patients. However, one of these patients had slightly elevated
transaminases. Two out of these three patients received a
combination of a nucleos(t)ide and pegIFN-alpha2a and the third
patient a treatment with various nucleon(s)ides.

Clinical outcome

Among the 140 patients with sustained HBsAg loss only
15/140 had liver cirrhosis prior to treatment. Except of one
patient with child-Turcotte Pugh (CTP) class B all other cirrhotic
HBV-patients were compensated. During the follow-up period in
two of the cirrhotic patients’ multifocal hepatocellular carcinoma
was diagnosed 3 years and 5 years after HBsAg clearance. Both
patients died subsequently. Another cirrhotic patient developed
hepatocellular carinoma 7 years after HBsAg clearance and
received curative orthotopic liver transplantation One of these
patients received lamivudine treatment and two patients were
treated with pegIFN-alpha2a only. Further two patients died
due to non-HBV-related causes (gastric cancer and myocardial
infarction). Hydropic decompensation and hepatic failure were
only observed in the two patients who died due to progressive
hepatocellular carinoma. In addition, one of these patients had
a gastrointestinal bleeding due to esophageal varices. Two out of
three patients with HBV reactivation had liver cirrhosis, both CTP
class A. One cirrhotic patient initially received lamivudine. After
two years he was switched to Adefovir Dipivoxil due to clinically
suspected lamivudine-resistance. After 4 years of ADV-treatment
the patient lost HBsAg. However. HBV-DNA (2.1 x 103 IU/ml) was
still detectable in this patient. Entecavir was added to the Adefovir
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Dipivoxil treatment. But however, in parallel to the HBsAg loss
non respectable hepatocellular carcinoma was diagnosed. The
patient received chemoembolization and died four years later
due to progressive hepatocellular carcinoma and hepatic failure.
However, a few days before his death a reactivation of hepatitis
B with recurrence of HBsAg could be observed but still without
detectable HBV-DNA.

Discussion

In this large retrospective study, we could clearly show that
the loss of HBsAg during or after antiviral treatment was durable
in most of our predominantly European cohort with a low rate of
reactivation of only 2.1% during the 3 years long-term follow-up
period. The rate of reactivation was markedly higher in cirrhotic
than in non-cirrhotic patients (11.8 vs. 0.7%). Despite sustained
HBsAg loss, cirrhotic patients had a persisting high risk for
hepatocellular carcinoma (23.5%) while non-cirrhotic patients
had no evidence for disease progression or hepatocellular
carcinoma. So far, the largest published study comparing the
durability of HBsAg loss in untreated and nucleus(t)ide treated
Chinese patients confirmed our results of a low reactivation rate
and a favorable clinical outcome after HBsAg clearance [18]. The
incidence of hepatocellular carcinoma and liver related death was
0.3%, and 1.3% respectively. Hepatocellular carcinoma occurred
more frequently in patients with HBsAg stereovision (14.3%).
However, in this study detailed clinical data concerning the
cirrhosis status, hydropic decompensation and variceal bleeding
are not available. A recently published study in Korean patients
showed a higher cumulative reactivation rate of 11.7 % which was
transient in most patients [20]. Compared to our data, the higher
reactivation rate in Asian patients may be explained by a longer
disease duration following vertical transmission and by a higher
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percentage of patients with liver cirrhosis. HBsAg reversion
overserved in three cases was permanent in two of our patients
whereas one patient died a few days after HBsAg reoccurrence
due to hepatocellular carinoma. In concordance with our data
sustained HBsAg loss was associated with a favorable clinical
outcome while cirrhotic patients were still at risk for developing
hepatocellular carinoma or liver failure. These findings are
confirmed by other previously published studies concerning the
clinical long-term course after spontaneous HBsAg clearance
reporting an association between HBsAg clearance and a reduced
risk of disease progression and hepatocellular carcinoma
compared to patients without HBsAg loss [21-23]. Previously
published smaller studies indicated a higher risk for HBVreactivation in patients treated with nucleus(t)ides compared to
patients treated with interferon-alpha [24,25]. These findings are
not confirmed by our study collective with respect to the limited
number of HBsAg reoccurrence. The majority of our patients
received an antiviral treatment with nucleus(t)ides only. Of the
patients with HBsAg reoccurrence two out of three patients
received a therapy with nucleus(t)ides combined with pegIFNalpha2a. Thus, antiviral treatment with pegIFN-alpha seems not
to be superior to a treatment with nucleus(t)ides in terms of HBVreactivation.

Furthermore, most of these smaller studies investigated the
durability of HBsAg loss after lamivudine treatment, a drug with
a known high rate of viral resistance and virologic breakthrough
during antiviral treatment [26,27]. Since most of our patients
were initially treated with or switched to a second generation drug
providing a high barrier of resistance, i.e. entecavir or tenofovir
disoproxil fumarate, HBV-reactivation with reoccurrence of HBsAg
was observed only in 0.7% of our patients treated with nucleus(t)
ides only compared to 4% of the patients receiving pegIFNalpha2a only or combined with nucleus(t)ides. Thus, the data of
the present study indicate that in terms of posttreatment HBVreactivation, pegIFN-alpha2a treatment is not superior compared
to a treatment with highly effective second-generation nucleus(t)
ides. With respect to the fact that only five patients with sustained
HBsAg loss had detectable HBV-DNA at the end of follow-up, there
was also no evidence for the development of escape mutants.
However, sequencing of HBV-DNA to exclude the presence of
mutants not expressing HBsAg was not available in these patients.
The present study has several limitations. One mayor limitation
is the retrospective approach. However, prospective studies
investigating the long-term durability of HBsAg are currently not
available. The lack of prospective clinical trials is explained by
the low rate of HBsAg loss during or after antiviral treatment and
the long treatment durations in NUC patients. Thus, we were able
to identify in the participating seven large German hepatology
centers only 143 HBV-patients with HBsAg loss during or after
antiviral treatment within a 6 years’ time period. Since the data
include all of the available CHB-patients by the participating
centers there was no bias for patient selection. Another limitation
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of the present study is the variation in antiviral regimens used in
our study population. However, this is a reflection of a German
real-life setting considering the avaibility of different drugs and
the changing German guidelines in the last two decades. Thus,
even in this large German real-life cohort of HBV-patients HBsAg
loss was durable, irrespective of the used antiviral drug. In
conclusion the study clearly demonstrate that HBsAg loss during
and/or after antiviral treatment is durable with low rates of offtreatment reactivations in a predominantly Caucasian patient
population. However, cirrhotic patients seems to have higher
risk for HBV-reactivation Despite sustained HBsAg loss cirrhotic
patients have still a substantial risk for developing hepatocellular
carinoma. Thus, regular HBsAg monitoring and long-term HCCsurveillance of these patients should be mandatory.
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