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The Italian recommendations for the therapy of hepatitis B virus (HBV)-related disease were issued in
2008. Subsequently in 2008 the nucleotide analogue (NA) Tenofovir was approved for antiviral treatment.
The introduction of this important new drug has called for the current guidelines update, which includes
some additional revisions: (a) the indication for therapy is extended to mild liver fibrosis and the indica-
tion for treatment is graded as “possible”, “optional” or “mandatory” according to the fibrosis stage; (b)
two different treatment strategies are described: first line definite duration treatment with interferon,
long-term treatment of indefinite duration with NA; (c) the indication to follow either strategy is also
ntecavir based on the stage of liver fibrosis; (d) virological monitoring is modified to include the definitions of
failure and of sustained virological response to interferon therapy; (e) the recommendation to use HBV
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amivudine
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enofovir
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are defined; (g) definitions an
treatment and monitoring of co
updated.

© 2010 Editrice Gast

� With the Endorsement of: Italian Association for the Study of The Liver (Associazione
runo; Italian Society for the Study of Sexually Transmitted Diseases (Società Interdiscipl
iampiero Carosi and Italian Society of Infectious and Tropical Diseases (Società Italiana M
vangelista Sagnelli.
∗ Corresponding author at: Department of Infectious Diseases, University of Brescia, AO

ax: +39 030303061.
E-mail address: carosi@bsnet.it (G. Carosi).

1 Authors.
2 Jury.
3 Expert Panel.

590-8658/$36.00 © 2010 Editrice Gastroenterologica Italiana S.r.l. Published by Elsevier
oi:10.1016/j.dld.2010.10.014
ity and wide linear ranges is underlined (f) guidelines on post-treatment
t with NA, potential side effects of therapy and non-virological monitoring
d treatment of patients without optimal response to NA are reported; (f)
mpensated or decompensated cirrhosis and hepatocellular carcinoma are

roenterologica Italiana S.r.l. Published by Elsevier Ltd. All rights reserved.

Italiana per lo Studio del Fegato, AISF), Secretaries: Daniele Prati and Raffaele
inare per lo Studio delle Malattie Sessualmente Trasmissibili, SIMaST), President:

alattie Infettive e Tropicali, SIMIT) Presidents: Francesco Mazzotta and

Spedali Civili, P.zzle Spedali Civili 1, 25123 Brescia, Italy. Tel.: +39 0303995671;

 Ltd. All rights reserved.

dx.doi.org/10.1016/j.dld.2010.10.014
http://www.sciencedirect.com/science/journal/15908658
http://www.elsevier.com/locate/dld
mailto:carosi@bsnet.it
dx.doi.org/10.1016/j.dld.2010.10.014


260 G. Carosi et al. / Digestive and Liver

Table 1
Compounds that are currently licensed in Italy for the treatment of chronic hepatitis
B.

Interferon (IFN) alpha 2a and alpha 2b
Lamivudine
Adefovir
Entecavir
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Telbivudine
Pegylated interferon (PEG-IFN) alpha 2a
Tenofovir

. Introduction

The Italian recommendations for the therapy of HBV disease
ere issued in 2008 following their discussion in 2007 [1]. In

008 Tenofovir, a nucleotide antiviral efficacious in hepatitis B,
as licensed and has entered clinical use (Table 1). The introduc-

ion of this important new drug has called for the current update.
wo experts (AM and MP) reviewed the pertinent literature pub-
ished from May 1st 2007 to August 1st 2010 (282 papers which
re listed online) and proceedings presented at major International
ongresses on Viral hepatitis, HIV infection and Hepatology in the
ears 2007, 2008, 2009 and until August 1st 2010. AM and MP
rafted an update of the recommendations in accordance with the
ditors (GC and MR) reporting as references only a small number
f the reviewed papers [2–27]. The draft was peer reviewed by the
anel of experts, approved by the members of the Jury and finally
dited by GC and MR. The revision evaluates the role of Tenofovir
ithin the 2008 therapeutic scenario; included are also several new
iagnostic developments fostered in the meanwhile by progress in
he knowledge of hepatitis B.

The parts of the 2008 recommendations pertinent to the alterna-
ive/complementary use of Tenofovir were considered for revision.
he update was carried out on the original framework of the 2008
ecommendations and was circulated and approved by the same
xperts who elaborated the original consensus.

Limited to the new issues considered, the level of existing evi-
ence was scored and statements were ranked as for the original
008 Consensus (Table 2). The baseline indications on treatment
trategy were given in the previous recommendations. Statements
imilar to the original 2008 Consensus are reported as ST1, updated

ew statements are reported as ST2.

Issues revised in the current ST2 document are: (a) extension
f the indication for therapy to mild liver fibrosis and the indica-
ion for treatment was graded as possible, optional or mandatory

able 2
ystem for ranking recommendations modified from Infectious Diseases Society of
merica – United States public health system grading service for ranking recom-
endations in clinical guidelines.

Category, grade Definition

Strength of recommendation
A Good evidence to support a recommendation
B Moderate evidence to support a

recommendation
C Poor evidence to support a recommendation

Quality of evidence
I Evidence from >1 properly randomized,

controlled trial
II Evidence from >1 well-designed clinical trial,

without randomization; from cohort or
case-controlled analytical studies; from
multiple time-series, or from dramatic results
from uncontrolled experiments

III Evidence from opinions of respected
authorities, based on clinical experience,
descriptive studies, or reports of expert
committees
Disease 43 (2011) 259–265

according to the fibrosis stage; (b) details of two different treatment
strategies: first line treatment for a definite time with interferon,
long-term treatment strategy of indefinite duration with NA; (c)
the indication to follow either strategy based on the stage of liver
fibrosis; (d) modification of virological monitoring to include a
definition of failure or sustained virologic response to interferon
therapy; (e) the recommendation to use HBV DNA assays with high
sensitivity and wide linear ranges; (f) definition of guidelines on
post-treatment follow up after finite treatment with NA, potential
side effects of therapy and non-virological monitoring; (g) defini-
tions and treatment of patients without optimal response to NA;
(f) update of treatment and monitoring of compensated or decom-
pensated cirrhosis and hepatocellular carcinoma.

2. Naïve patients with HBeAg positive chronic hepatitis B

Candidates for treatment are patients with: (1) active and per-
sistent hepatitis B virus (HBV) replication defined by HBV DNA
>20,000 IU/mL in patients with serum HBeAg for longer than 6
months (AI), and (2) ALT greater than the upper normal level (UNL)
(AI) (ST2).

Patients with HBV DNA >20,000 IU/mL but with persistently
normal ALT should not be treated (BII); treatment should be con-
sidered if there is significant liver fibrosis (METAVIR F2 or Ishak S3
or greater) despite normal ALT (BIII) (ST2).

Treatment (ST2):

• can be offered (“is possible”) to patients with mild fibrosis (Ishak
stage <S3 or METAVIR stage <F2) and ALT greater than the UNL,

• should be considered (“is optional”) in all patients with moderate
fibrosis (METAVIR F ≥2 or Ishak S ≥3),

• is recommended (“is mandatory”) in patients with advanced liver
fibrosis (METAVIR F ≥3 or Ishak S ≥4) (AII).

2.1. How to treat and what strategy to use

2.1.1. Finite duration treatment (new chapter ST2)
Sero-conversion to anti-HBe with immune control of HBV repli-

cation and the regression of necro-inflammation are the main
treatment endpoints in HBeAg positive hepatitis. Finite duration
treatment preferably with interferon (pegylated or not pegylated)
remains the treatment of choice in non-cirrhotic HBeAg positive
patients (BIII)

Non-pegylated alfa 2a and alfa 2b interferons (IFN) are available,
but only pegylated alfa 2a Interferon (PEG IFN) is registered for
this purpose; PEG-IFN alfa 2b Interferon has shown equal efficacy
in phase II studies. Pegylated Interferon alfa 2a should be used at
180 mcg as a single dose per week for 12 months. Treatment should
be stopped (after 3 months) if not tolerated or not effective at the
3rd month of therapy (less than 1 log10 IU/mL decrease in HBV-DNA
level from baseline).

Predictors of response to IFN are [2] baseline ALT >5 times the
UNL, baseline HBV DNA <20,000,000 IU/mL, HBV genotype A or B
(AII).

If a patient

1) has not responded to IFN therapy
2) has major contra-indications to IFN
3) is intolerant or unwilling to receive IFN
finite duration treatment with nucleoside/tide analogues (NA)
can be considered in patients with mild fibrosis (METAVIR F ≤1 or
Ishak S ≤2). The duration should not exceed 1 year if the clearance
of HBeAg is not obtained (CIII). However, in persons treated with
NAs with high genetic barrier (Entecavir or Tenofovir) treatment
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an be extended to 3 years with apparently no significant risk of
esistance (BII). Safety data for longer periods are not robust enough
o recommend their extended use in patients with mild fibrosis
3,4] (CIII).

.1.2. Indefinite duration treatment
Long-term (“indefinite duration”) treatment with NAs can be

onsidered in alternative to pegylated interferon in patients with
oderate fibrosis (METAVIR F ≥2 or Ishak S ≥3); it is recommended

n advanced liver disease (METAVIR F ≥3 or Ishak S ≥4) (BII). With-
rawal of NAs in patients who did not convert to anti-HBe could be
angerous for the risk of hepatitis flares (BIII).

Monotherapy with Entecavir (0.5 mg/day) or Tenofovir
245 mg/day) should be preferred to Adefovir (10 mg/day) due to
heir higher antiviral potency (BIII).

Monotherapy with Lamivudine is not indicated in principle due
o the risk of raising viral resistance (AI). Telbivudine could be con-
idered in patients with HBV DNA <20,000,000 IU/mL [5] (BIII).

In both treatment strategies NAs should be first line therapy if
reatment is started during an ALT flare with jaundice (CIII) and

onotherapy with NAs should be continued for at least 12 months
6] after sero-conversion to anti-HBe and HBV DNA clearance (CIII).

.2. Aims and virological monitoring

HBsAg loss, the ultimate goal of treatment, is rarely observed.
he HBsAg/anti-HBs status should be defined every 12 months in
ll patients with undetectable HBV DNA by real time PCR on or off
herapy.

.2.1. HBV DNA and virologic markers

.2.1.1. In patients on IFN.

HBeAg/anti-HBe should be tested at 24 and 48 weeks of treatment
and every 24 weeks after treatment until HBsAg loss (AI)
There is no reliable predictor of response during therapy; HBV
DNA higher than 2 × 105 IU/mL after 6 months has been associ-
ated with response failure (CIII).
Therapy goals should be sero-conversion to anti HBe, normal ALT
and serum HBV DNA <2000 IU/ml (inactive HBsAg carrier state)
at the end of therapy (EOT) and 12 months post-treatment (sus-
tained virologic response: SVR) (AI). Undetectable DNA by real
time PCR is the most favourable outcome (high chance of HBsAg
loss). SVR patients should be followed for ALT and HBV DNA at
least every 6 months to confirm persistence of the inactive carrier
state (AII).

.2.1.2. In patients on NAs [7,8]. Regardless of treatment duration,
herapy should achieve and maintain HBV DNA undetectable with
ighly sensitivity quantitative method and wide linear range (real-
ime PCR preferred). HBV DNA should be measured every 3 months.

ith Entecavir or Tenofovir, the time of control intervals after the
rst two negative consecutive tests can be doubled in the first 3
ears of therapy (BII). Blood sampling protocols for safety are not
elated to the frequency of virological monitoring.

Finite duration therapy aims at suppression of HBV replication
undetectable HBV DNA) and anti-HBe sero-conversion while on
herapy. The follow-up is the same as for IFN.

HBeAg/anti-HBe should be determined every 3 months, in
rder to plan NA withdrawal 12 months after sero-conversion and
epeated every 6 months after treatment withdrawal, until HBsAg

oss.

. Naive patients with HBeAg negative chronic hepatitis B

The criteria for treatment remain:
Disease 43 (2011) 259–265 261

• the stage of liver disease (fibrosis); this maintains a key decisional
role (AII);

• the features of candidates; these are: “active” HBV replication,
i.e. serum HBV DNA >2000 IU/mL, and abnormal ALT (higher than
UNL) and/or fibrosis in liver biopsy corresponding to Ishak stage
≥S3 or METAVIR stage ≥F2 (S2).

Patients with these histologic and virologic features and normal
or borderline ALT should also be considered for treatment. Subjects
with Ishak stage <S3 and METAVIR stage <F2 can be monitored or
treated with IFN or PEG-IFN (treatment is “possible”) (AII), more
compelling if inflammation corresponds to a grade ≥A2 (ST2).

Patients with active replication and normal ALT should undergo
ALT monitoring every 3–4 months and be evaluated using clinical
and biochemical parameters, haematological parameters (platelets
count, etc.) and non-invasive assessment (including ultrasound
and transient elastography). Liver biopsy should be considered
when disease is suspected by non-invasive evaluation; treatment
is in order if biopsy shows significant fibrosis (Ishak stage ≥ S3 or
METAVIR stage ≥F2) (ST2).

3.1. How to treat and what strategy to use

Treatment should be proposed (“is optional”) to patients with
fibrosis corresponding to Ishak stage ≥S3 or METAVIR stage ≥F2; it
is mandatory in more advanced fibrosis (Ishak S ≥4 and METAVIR F
≥3) (AII) (ST2).

IFN [9] or long-term (“indefinite duration”) NAs can be used.
Since either has important limitations (PEG-IFN: low efficacy and
significant side effects. NAs long-term therapy, possibly life-long
with a risk of developing resistant mutants and of chronic toxic-
ity), patients must be fully informed and should participate in the
choice.

NAs require a protracted administration, possibly indefinite.
This issue makes the indication to indefinite NAs administration
controversial in young patients with less advanced fibrosis (<F3
METAVIR and <S4 Ishak) (ST2). NAs should be selected on the basis
to the degree of HBV inhibition (antiviral efficacy), the risk of devel-
oping NA-resistant HBV mutants, the safety profile and the cost
(AII).

First choice NAs in monotherapy are: (a) Entecavir; (b) Teno-
fovir; (c) Telbivudine only in patients with low baseline viremia
(<2,000,000 IU/mL) (BIII). Lamivudine is not indicated due to the
high risk of developing viral resistance. There are yet no data on a
better efficacy of “de novo” combination therapy with a nucleoside
and a nucleotide in naïve patients (ST2).

3.2. End points of therapy, virological monitoring (new chapter
ST2 update)

With IFN, the response is defined by the decline and mainte-
nance of HBV DNA to less than 2000 IU/ml and ALT normalization
(inactive state), persisting at EOT and 12 months after therapy
withdrawal (SVR) (BI). SVR patients should be followed with ALT,
HBsAg/anti-HBs and HBV DNA determinations at least every 6
months, to monitor the persistence of the inactive carrier state or
to establish the loss of HBsAg.

Discontinuation of IFN should be considered if HBVDNA declines
to less than 1 log10 after 3 months of therapy or remains at lev-
els greater than 200,000 IU/mL after 24 weeks of treatment, as the

probability of a SVR becomes low (CIII).

In HBeAg negative patients treated with NAs normal ALT and
persistently undetectable HBV DNA by real time PCR are favourable
outcomes (BI). HBV DNA testing should be performed as for HBeAg
positive patients.
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Table 3
Side effects of nucleoside and nucleotide analogues with their frequency (EMEA Baraclude, Hepsera, Sebivo, Zeffix, Viread: Summary of Product Characteristics
http://www.emea.europa.eu/humandocs/PDFs/last visit 28/10/2009).

Side effect Nucleoside analogues Nucleotide analogues

Entecavir Lamivudine Telbivudine Adefovir Tenofovir

Dizziness C C VCa

Gastrointestinal C C C VCa/C
Headache VC C C C
Weakness C C VC C
Dyspnea VI
Rash and/or anaphylaxis U C C C I
Thrombocytopenia U
Somnolence C
Insomnia C
Cough C
Lactic acidosis U U U Ia

Hypophosphatemia C VCa

Serum creatinine increase VC Ia

Acute tubular necrosis VIa

Acute renal failure or Fanconi’s syndrome or
proximal renal tubulopathy

U Ia

Nephritis (including interstitial nephritis) Ua

Osteomalacia U Ua

Pancreatitis U U Ia

Serum CPK increase C VC
Myalgia U NC U Ua

Rabdomyolysis U Ua

Peripheral neuropathy NC Ua

Serum amylase and/or lipase increase U C

V 03; I, i
w
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b

Hypokaliemia

C, very common: ≥1/10; C, common: 1/10 to 1/102; NC, not common 1/102 to 1/1
ith unknown frequency.
a In human immunodeficiency virus (HIV)-infected patients.

. On- and off-therapy non-virological monitoring (new
hapter ST2 update)

Relevant co-morbid conditions should be assessed before treat-
ent and during follow-up:

a. Interferon therapy: blood counts and liver function tests should
be performed monthly while on treatment and at 1, 3 and
6 months after treatment. TSH and non-organ specific auto-
antibodies should be determined every 3 months until 3 months
after treatment (AI);

. NAs treatment: blood counts and liver function tests should be
determined at least every 3 months (BII). It is recommended
that creatinine clearance or estimated glomerular filtration rate
(eGFR), calculated according to MDRD formula, is assessed at
baseline in all patients to identify the need for dose adjustment.
With renal impairment, these parameters should be assessed
at least every 3 months during therapy (BII). In patients with
no renal impairment creatinine should be assessed at least
semestrally. Doses should be reduced in patients with renal
insufficiency according to the manufacturers indications. eGFR
should be monitored at least every month in patients given
reduced NA doses and the dosage of NA should be adjusted
accordingly. Non virological monitoring of patients assuming NA
is summarized in Fig. 3.

Side effects of NA are summarized in Table 3 [10–12]. Side effects
re rare and minor with Lamivudine, Entecavir and Telbivudine (AI).
he administration of PEG-IFN together with Telbivudine must be
voided because of an increased risk of peripheral neuropathy [11]
CIII)
Drugs associated with muscle toxicity (i.e. statins, fibrates
yclosporin, etc.) should be avoided in patients on Telbivudine
CIII).

Potential nephrotoxicity related to tubular excretion is shared
y all NAs except Telbivudine (excreted only by glomerular filtra-
Ua

nfrequent: 1/103 to 1/104; VI very infrequent: ≤1/104; U: side effect described but

tion). The nephrotoxic potential is higher for Adefovir and Tenofovir
[12]. Patients taking these NAs should use cautiously potentially
nephrotoxic drugs (CIII); they should avoid non-steroidal anti-
inflammatory drugs (CIII).

In patients with grade III renal insufficiency (i.e.
eGFR < 60 mL/min/1.73 m2 b.s.a.) Tenofovir and Adefovir should be
used only if benefits exceed potential risks. As per the manufacturer
indications in patients on Tenofovir and Adefovir treatment a urine
dipstick and plasma phosphorus and creatinine with the measure
of Glomerular Filtration Rate should be obtained every month dur-
ing the first year and every 3 months thereafter (CIII). In patients
with serum phosphate persistently <0.64 mmol/l (1.98 mg/dL),
an underlying renal tubular injury or Fanconi’s syndrome should
be excluded (by the determination and monitoring in plasma
and urine of: phosphorus, calcium, proteins with electrophoresis
and glucose; with an urine dipstik, serum bicarbonate and uric
acid).

Tenofovir was reported to negatively influence bone
metabolism in HIV/HBV patients [13]. Therefore in patients
candidate to Tenofovir treatment caution should be taken to
exclude important bone alterations. In particular patients with
chronic hypophosphatemia, persistent back pain (particularly
in the upright position) and or marked height reduction, bone
metabolism should be assessed and dorsal, lumbar X-rays and
DEXA performed as appropriate.

Exposure to NAs has been associated with lactic acidosis in
the treatment of HIV infection and in the treatment of hepatitis
B [14]. Symptoms occurring in lactic acidosis are heterogeneous,
however digestive symptoms are the most common: nausea and
vomiting, abdominal pain, asthenia, painful dysesthesias, muscu-
lar weakness, anorexia, weight loss, fever or hypothermia, dyspnea.
Tachypnea and hepatomegaly are the typical but not specific find-

ings at physical examination. The laboratory shows elevated serum
lactic acid and low serum bicarbonate concentrations, elevation of
transaminases, amylase, lipase, lactate dehydrogenase and creati-
nine phosphokinase.
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Entecavir and Adefovir are classified by the Food and Drug
dministration (FDA) as pregnancy risk Category C; their use is
recluded in pregnancy. Tenofovir and Telbivudine are in Category
(birth defects rate of 1.5% – second trimester use – and 2.3% –

rst trimester use – similar to the background rate) and are consid-
red safe in pregnancy [15]. Although in class C, Lamivudine was
ssociated with a risk of birth defects no higher than the baseline
ackground (2.2–2.4%).

. Patients without optimal response to NAs (new chapter
T2 update)

.1. Definitions [16]

) Primary non-response to a NA: decline of HBV DNA to less than 1
log from baseline after 3 months of treatment

) Partial virologic response to a NA: HBV DNA detectable after 6
months of treatment with Lamivudine or Telbivudine, or after
12 months of treatment with Tenofovir, Adefovir, or Entecavir
(AII)

) Virologic breakthrough: an increase of 1 log of HBV DNA over the
nadir, confirmed after 1 month, in a treatment-adherent patient

Patients with a NA and with primary non-response, or partial
irologic response or a breakthrough to a NA must be considered for
reatment adjustment [16]. Genotypic resistance testing is useful
or therapeutic guidance (BII). It should be tested before changing
r restarting NA in patients previously treated with antiviral drugs.

.2. Adaptation of therapy in patients with primary
on-response, partial virologic response or breakthrough with or
ithout detectable genotypic resistance to NA

When an adherent patient on NA shows a primary non-response
r a partial virologic response or a breakthrough with or without
enotypic resistance, a combination therapy should be considered
16–20]

Therapy should be individualised, based on genotypic assay.
Sensitivity to Entecavir is reduced in patients resistant to

amivudine or Telbivudine; resistance to these drugs can be
escued only with Tenofovir. Tenofovir resistance has not been
escribed so far.

Suggestions for treatment adaptation while waiting for geno-
yping are, in patients treated with:

) Lamivudine: Add-on of Tenofovir (AII);
) Adefovir: switch to Tenofovir, with addition of Telbivudine or

Entecavir or Lamivudine or Emtricitabine in HIV coinfected per-
sons (BII). Some experts suggest to prescribe Lamivudine or
Emtricitabine only after the exclusion of HBV mutations in posi-
tion 181 by genotypic tresting (CIII);

) Entecavir: Add-on Tenofovir (CIII)
) Adefovir and Lamivudine: switch Adefovir to Tenofovir, switch

Lamivudine to Entecavir 1 mg/day (CIII)

Of note, safety and efficacy data on the combination of Teno-
ovir with Lamivudine or Emtricitabine (not yet licensed for the
se in HBV mono-infected patients) were obtained mostly in HIV

nfected subjects. Data on the other combinations are anecdotal.
he current data show that resistance to Tenofovir or Entecavir

s very uncommon even after 3 years of monotherapy. Therefore
rolonging treatment until HBV DNA clearance for an additional
ear could be considered in patients on monotherapy with Teno-
ovir or Entecavir with detectable HBV DNA after 48 weeks of
reatment, provided that they: (a) had very high baseline viremia
Fig. 1. The “Stresa Paradigm” summarizing the indications for treatment of patients
with HBeAg positive hepatitis B with or without cirrhosis. NA: nucleoside/tide ana-
logues.

(>20,000,000 IU/mL); b) did not develop a breakthrough or resis-
tance to these drugs; (c) exhibit a progressive decrease of HBV
DNA.

6. Patients with cirrhosis (HBeAg positive and negative)

Treatment is mandatory in patients with compensated or
decompensated cirrhosis and detectable HBV DNA, independently
of ALT levels (ST2). Patients with no HBV DNA detectable by current
sensitive tests should be monitored (BIII).

Before treatment considerations should be given to (ST2):

- liver function, whether compensated or decompensated;
- presence of oesophago-gastric varices;
- age;
- HBV DNA levels;
- viral genotype in patients candidating for IFN therapy;
- AST/ALT levels;
- co-morbidities and co-factors potentially worsening liver dis-

ease;
- prospect of liver transplant;

6.1. How to treat and what strategy to use

6.1.1. Compensated cirrhosis (HBeAg positive or negative)
PEG-IFN (or standard IFNs) should be considered only in patients

without a history of decompensation, with no oesophago-gastric
varices and with predictors of favourable response (BII). As inter-
feron may induce hepatic flares, it should be used with caution
(CIII). Monitoring should be instituted during and after therapy
with PEG-IFN to allow rapid switching to NAs (ST2).

Figs. 1 and 2 summarize updated recommendations across the
clinical spectrum of HBV diseases.

NAs can be considered in all patients with cirrhosis (ST2).
First line options are (BIII): (a) monotherapy with Entecavir; (b)
monotherapy with Tenofovir; (c) monotherapy with Telbivudine
in patients with HBV DNA <2,000,000 IU/mL (BIII). Lamivudine
monotherapy is not indicated for the risk of raising resistance (AI).

Adefovir monotherapy is limited by its slow potency; monotherapy
with tenofovir is preferred. NAs in combination could be considered
when decompensation appears imminent and/or in the presence
of high HBV DNA levels, in order to minimize the risk of resistance
(ST2).
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ig. 2. The “Stresa Paradigm” summarizing the indications for treatment of patients
ith HBeAg negative hepatitis B with or without cirrhosis. NA: nucleoside/tide

nalogues.

.1.2. Decompensated cirrhosis
In cirrhotics experience is limited to lamivudine and adefovir

n mono or combined therapy. At the time of the update, data on
elbivudine monotherapy and Entecavir, Tenofovir, Telbivudine in
ombinations are evaluated in clinical trials (CIII).

Recent studies on the treatment of decompensated cirrhosis
ith Entecavir or Tenofovir showed efficacy and safety [21–23].

actic acidosis has occurred while on entecavir in patients with
iver and multi-organ failure [14]. Renal tolerance with tenofovir

as acceptable. Therefore it seems plausible to use the most
otent NAs as Entecavir or Tenofovir also in these patients (BIII)
ST2).

In patients eligible for liver transplant (LT) treatment with NAs
hould be started in collaboration with a reference transplant
entre and aimed at: (a) control of the risk of clinical deteriora-
ion (virologic monitoring is mandatory with prompt treatment of
reakthroughs) (AII); (b) reduction of viremia as low as possible
efore transplantation to reduce the risk of hepatitis B reactivation
AII); (c) prevention of the emergence of HBV mutants resistant to
As (ST2).

After transplantation, the standard of prophylaxis is a combina-

ion of NAs and anti-HB immunoglobulins (HBIG) (AII). Life-long
rophylaxis is required (BI). Post-LT experience has been yet
chieved only with lamivudine and/or Adefovir. Data on Entecavir,
enofovir and Telbivudine are few. It seems nevertheless plausible

ig. 3. Summary of non-virological monitoring in patients assuming nucleo-
ides/tides analogues.
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to combine after transplantation HBIG with the same last genera-
tion NA used before LT CIII) (ST2).

Monitoring is the same as in non-cirrhotics; liver function
tests should be performed more frequently in patients on NA,
in particular in decompensated cirrhosis and LT candidates. In
decompensated cirrhosis or liver transplants eGFR is not well vali-
dated; dose adjustments and monitoring of renal toxicity should be
assessed on creatinine clearance measured in 24 h urine collections
(ST2).

6.1.3. Hepatocellular carcinoma (new chapter from ST2 update)
An efficient antiviral therapy with durable suppression of the

viral load reduces the risk of progression to cirrhosis and conse-
quently to development of cirrhosis-related HCC [(B III)

However a risk of HCC remains in treated patients with cirrhosis.
It is reduced in naive patients treated with NAs who achieve HBV
DNA clearance but resumes at the time of clinical resistance (also
in presence of rescue therapy) or after the first evidence of HCC
[25,26] even if effectively treated with the loco-regional therapy
[27] (BIII).

Accordingly, in prospective of HCC prevention: (a) therapy
should aim at a complete virologic response (HBV DNA nega-
tive with sensitive assays) in cirrhotics treated with NAs; (b) the
response should be maintained over time with strict monitoring
and rational therapy of resistance; (c) continuous surveillance for
HCC should be mandatory (BII); (d) liver transplantation should be
considered after the first evidence of HCC (BIII) (ST2).
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