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itis B (CHB) is a substantial public
m and the leading cause of
arcinoma (HCC) worldwide.

Health and ition Examination Survey
est an estimated 704,000 individuals, or
the population, have chronic infection with

B virus (HBV).



er of chronically infected individuals has
ince the early 1990s, when a strategy to
transmission, including universal
nts, was implemented.

idence of HB ted HCC has remained

ished as older generations with long-

- CHB develop long-term sequelae, which, in

to HCC, include cirrhosis and hepatic
sation.



evised algorithm :

ients are candidates for antiviral

vantages and disadvantages of

n can therapy be discontinued
t is the role of on treatment monitoring

h strategies should be used to decrease the
isk of antiviral resistance?



Table 1, Phases of CHB Infection

Phase AT Livr histology HEV DNA

Immune tokrance phase — Normalor minmelly clevated ~~ Mnimal acty, bsentorscant kg levels:serum HBU DNA
foss >20000 UL
Immune clearance phase  Elevated, usually persitently or - Active; Iver biopsy Showing chronic  High levls:serum HBY DNA
[HBeAg-positve CHB) ~ with intamtent elevations hepatits ecronfiammatory >20,000 Ul
so0re 4
Low vral replcaton Persstenty normal Inactve; v biopsy showing Low or undetectable leves:
Vanble, usuall minmal fhrosis  serum HBY DNA negfve
ecrofemmatoy score <4 or <2000 UL

Reactivafion phase Elevated, ofen fuctuatng levels  Actve; Iver biopsy showing varable  Moderate, often flctuating
[HBeAgnegetive amourts of fbrosi evels: serum BV DNA
(HB' recoifmmatoy oo >df 200 UL

Resoltion Normdl Inactve; scant frosis No cefectable serum HB

ONA (o evels may be
Cktectable n the e

Hoek

Positve; anfi-HBe
negetle

Positve; anfi-HBe
negetle

Negative; antkHBe
nosiive

Negative; antkHBe
nosiive

Negative; ant-HBe
nosiive

HBslg

Positive 6 month

Positive 6 month

Positive 6 month

Positive 6 month

Negative




Table 2. Definitions of Clinical Terms Used in Course of HEBW
Infection

Acute exacerbation or flare of hepatitis B

Intermittent increase of aminotransferase activity to =10 = ULMN
and =2 = baseline value
Reactivation of hepattis B
Reappearance of active mnecroinflammatory disease of the liver in a
person known to be in the low viral eplication state or to have
resolved hepatitis B
HBeAqg clearance
Loss of HBeAg in a person who was previously HBeAg-positive
HBE efAg serocormversion
Loss of HBeAg and detection of anti-HBe in a person who was
previously HBeAg-positive and anti-HBe—-negative, associated
with decrease in serum HBY DMNA to 20,000 U/ mL
HB efg reversion
Reappearance of HBeAg in a person who was previously HBeAg-
negative, anti-HBe—positive
Ococult hepatitis B
Hawving detectable HBWV DMNA while being negative for HBsAg
Resolution
Loss of HBsAg and no further virclogic, bicchemical, or histologic
evidence of active virus infection or disease
Seroreversion
Reappearance of HBsAg in a person with previously resclved HBWV
and loss of HBsAg




Table 2. Pretreatrmant Evaluation for CHE

History and physical examination

Risk factor=s for wviral hepatitis

Churation of infecticon

Route of transmission

Ri=k factor=s for HIW coinfecton

Alcohol history

Fresence of comorbid diseases

Famiby history of liver cancer

HEBEW testimng of famiby members

General counseling regarding trans mission
Waccination of at-rfi=sk household and sexual contacts
Famiby planning

Freteastment test=s

Serial testing of ALT and HBW DMNA level for 6 months

Liwver functon tests

o Zoermplete blood count with platelaet=

o Hepatic furnction panel

o Prothrombin drme

HBEeA g and anti-HBe

HBEW genotype

Tests to rule out other causes of liver disease

o Arti—hepattis C wvirus

o SAyrmti—hepattis O wirces

Hepatitis A immuunity: ant—hepatitis A wvirus g G or total

HIW: anti-H I

Screen for HCOC in high-risk patients: MRI (prefaerred), computed
tomography . AFFP, or ultrascund

Tramnsient elastogmaphy o grade histologic fibrosis or lver biopsy
examinaton to grade and stage liver disease™

Urinalysis; f abnormal, do 24 -howur urine for creatinine amnd protein

“lLiweer biomesy i=s optional for patients meesting treatrreest oriteda bot sy b
empacially Feedpful b theoess weith nearrmeal A T eweldls andad sepge older than 35—
weaors of Surpe.



for Treatment:

s experience, patients can have advanced
en if they have serum HBV DNA
<20,000 IU/mL

sensus opinion of the panel is that all patients
g-positive or -negative) who have HBV DNA
U/mL and elevated ALT (> ULN) should be
treated if they have any degree of fibrosis and can be
‘considered for treatment even if they do not have
fibrosis.



DNA >=2000 IU/mL and
ibrosis do not undergo
and ALT levels should be




Table 5. Recommendations for Treatment: HBeAg-positive

CHE

HEW DMNA AL T

Treatment strategy

< 2000 U mL M oarmal

2000 IUW/\'mL MNormal

2000 IUW/'mL Elevated

Mo treatment

PMonitor every 612 months™

Consider therapy in patients with
known significant histologic disease,
even if low-level wiral replication

Low rate of HBefAg serocconversion for
all current treatments

Younger patients often immune olerant
Consider liver biopsy or transient
elastography ., particularly if older than
3540 years; treat f disease.

In absence of histologic data,

ocbserve for increase in ALT levels

If reated, entecavir, tenofowir, or
peginterferon alfa-Za is preferred

Entecavir, tenofowvir, or peginterferon
alfa-2a is preferraed

Long-term treatment may be needed
for oral agents

FULNs for serum ALT concentrmations are 30 1UVL for man and 19 11U for wormsean.
0N initial diagnosis, monitor essecry 3 months for 1 year to ensure stalblity.



Table 6. Recommendations for Treatment: HBeAg-negative
CHB

HBWV DMNA ALTH Treatment strategy

< 2000 IWmL Normal e Mo treatment majority are in low
viral replication state
e Monitor every 612 months™
o Consider therapy in patients with
known significant histologic disease,
even if low-level viral replication
=2000 IWmL MNormal o Conzsider biopsy or transient
elastography; treat if disease present
In absence of histologic data,
observe for rise in semm ALT levels.
e If reated. entecavir, tenofowvir, or
peginterferon alfa-2a is preferred
=2000 IWmL Elevated o Entecavir, tenofovir, or peginterferon
alfa-2 = preferred
e Long-term treatment required for
aral agents

“ULNs for seram ALT concentrations are 30 LA for men and 19 ILFL for
WAOTTHENL.
O initial diagnosis, monitor every 3 months for 1 year to ensure stability.



Table 4. Suggested Follow-up for Patients Not Iniating
Treatment

¢ HBeAg-positive or -negative CHB with HBV DNA =2000 IU/mL and
normal ALT

o Assess ALT levels every 3-6 months

o Consider liver biopsy or fransient elastography to assess fibrosis

o Considerinttiating treatment when ALT levels increase or fibrosis
5 present

e HBV DNA <2000 IU/mL and nomal ALT

o Assess ALT levels every 612 months

o If ALT levels become increased, check serum HBY DNA and
gxclude other causes of disease




itive patients —
commended for those with HBV DNA
mL and ALT >2 x ULN in patients

ents with compensated cirrhosis and HBV DNA
int. unit/ mL and those with decompensated
is and detectable HBV DNA by PCR assay should

idered for antiviral therapy, regardless of the
ALT level.

\ﬂ Treatment should be delayed for three to six months in
newly diagnosed HBeAg positive patients with
compensated liver disease to determine whether
spontaneous HBeAg seroconversion will occur.



chronic hepatitis whose serum ALT is
ow two times the upper limit of
erved, considering treatment if and
‘becomes higher.

le exceptions to this rule are:
ent hepatitis flares that fail to clear HBeAg,
ts with icteric flares,

- v active or advanced histologic findings (such as
- moderate/severe inflammation or bridging
fibrosis/cirrhosis),

v patients above the age of 40 who remain HBeAg
positive with persistently high HBV DNA levels.



negative chronic hepatitis (ALT
NA >2000 int. unit/mL) is
iIshed because sustained remission is rare in the

of treatment.

iopsy should be considered in HBeAg
ne e patients who have serum HBV DNA levels
~ >2000 int. unit/mL and normal or mildly elevated

~ ALT to determine if treatment is warranted.



ULD BE TREATED:

nd that treatment be considered in
BeAg positive or HBeAg negative

s with compens cirrhosis and HBV DNA

t. unit/mL

ith decompensated cirrhosis and detectable
HBV DNA by PCR assay should be considered for
therapy, regardless of the serum ALT level.



om therapy is indicated:

s of cirrhosis.
ibrosis with high serum HBV

n of reactivation of chronic HBV during
apy or immunosuppression.



therapy may be indicated:

ctive phase who do not



om immediate therapy is not

ic HBV in the immune

3) Patients who have latent HBV infection (HBV
NA without HBsAg).



significantly suppress HBV replication
t progression of liver disease to

Ag-positive before therapy,
itional goal of treatment is:

HBeAg with seroconversion to antibody to
B e antigen (anti-HBe), although the
usefulness of this end point for determining long-
‘term outcomes with oral antiviral therapies is
unclear.



itis B surface antigen (HBsAg), although
occurs in only a minority of patients

iral therapy.

tly, there are 2 eatment strategies for
>eAg-positive or HBeAg-negative CHB:

therapy with peginterferon alfa

1 therapy with nucleoside/nucleotide



ugs are available for managing
ction in the United States:



first-line treatment choices among the
nucleotides are entecavir and

f their superior efficacy and
ofiles in HBeAgpositive and
r comparable drugs.

ine is not a first-line choice because of its
of resistance and inferiority to entecavir
vudine.



longer a first-line drug because its
istance profiles are inferior to those of

telbivudine has superior efficacy to
e and adefovir, it is associated with an
iate rate of resistance compared with these



ot be considered a first-line agent,
ancy category B drug it has a role
ansmission of HBV in

ositive pre women.

practice, standard interferon alfa-2b has
n replaced by peginterferon alfa-2a.



lve patients who are beginning therapy
should be treated with

entecavir, or tenofovir on the
otency and low rate or
esistance.

ith any history of lamivudine use should
ve entecavir



interferon alfa-2a:
positive patients

f 48 w treatment, therapy with

lfa-2a, with or without lamivudine,
icantly greater rates of HBeA
conversion, DNA undetectability, and ALT
alization, compared with treatment with

dine alone.

gh the combination of peginterferon alfa-2a
and lamivudine resulted in a greater degree of on-
treatment viral load reduction, the rate of HBeAg
seroconversion was not different from treatment
with peginterferon alfa- 2a monotherapy.



es of HBeAg seroconversion were
atients who had:

NA concentrations,
m ALT levels.

sed peginterferon alfa-2a treatment regimen
weekly for 48 weeks) appears to be more
at inducing HBeAg seroconversion than

mg/wk) dosing.



file of peginterferon alfa :

ogical side effects.



2a is a reasonable choice as
y especially in:
patients

idities
or basal core promoter

levels <10 (9) copies/mL
Isat >2 ULN



onse-guided therapy :
r D who have no decline in HBsAg at

tients with HBsAg >20,000

in stopping peginterferon alfa therapy



tigen-negative patients:

t-treatment follow-up study:
en treated with peginterferon alfa-

roconversion

patients treated with lamivudine alone.



atients treated with peginterferon
r without lamivudine, pretreatment
g response at 24 weeks after



1ve patients who have no decline in

g decline in HBV DNA at week 12
eginterferon alfa therapy have a
ieving a sustained virologic

therapy is warranted for such patients.



B e antigen-positive & Hbe -negative

Ic Improvement

DNA redu |
A undetectability (<300 copies/mL)
lization (1 ULN)



antages of Entecavir are its potent
and a low rate of drug resistance.

ortant role in primary
atients with lamivudine-

r may also have an important role in
with decompensated cirrhosis because of its

esistance.



ntecavir is rare among nucleoside-
proximately 1 percent with up to



vir is effective in suppressing wild-type as
s lamivudine, telbivudine, or entecavirresistant

\ It is also effective in suppressing adefovir-resistant
HBYV, although the efficacy is lower in patients with
double mutations (A181T/V and N236T).



bination Therapy:

ly all HBV patients, monotherapy with

r tenofovir is the appropriate first-line
ause both have potent antiviral activity
s to resistance.

bination therapy with entecavir and tenofovir
en evaluated in a superiority study of 379
ts with HBeAg-positive or -negative CHB.

)6 weeks of treatment, the group receiving
entecavir monotherapy had a similar percentage of
patients with HBV DNA <50 IU/mL as the group
receiving combination therapy with entecavir plus
tenofovir (83% vs 76%)



of entecavir plus tenofovir did have
it in HBeAg-positive patients with
DNA 10 (8) IU/mL; 79% of
eceiving combination therapy had HBV DNA
L versus 62% receiving entecavir alone,
the clinical relevance of this difference is




with tenofovir appears to be sufficient
Ing virologic suppression even in
igh viral load at the start of treatment.

e tolerant patients, there is evidence that
lon therapy with tenofovir and
bine provides better viral suppression than



lamivudine with peginterferon alfa can
ased rates of on-treatment virologic

lve to peginterferon alfa alone, but the
not appear to impact sustained
response off treatment.

telbivudine to peginterferon alfa has a potent
effect but should be avoided because of the
risk of severe polyneuropathy.



witching Therapies:

dd-on therapy stemmed from
adefovir in the setting of

ts with lamivudine resistance, switching to
onotherapy results in a greater likelihood
ping resistance to adefovir than adding
combination with lamivudine.



defovir, switching to tenofovir
ing of lamivudine resistance
uppression and does not

increase the ris resistance to tenofovir.



udy of tenofovir versus tenofovir
ricitabine convmcmgly

A <400 copies/ mL in 89% of patients at 96
monotherapy compared with86% in those
dual therapy, with no emergent resistance



ting of adefovir resistance, tenofovir
y is less effective.

alysis of antiviral response to
7 patients with prior
side/nucleotide analogue experience with
dine, adefovir, or both, patients with
pic adefovir resistance had a significantly
decrease of HBV DNA levels at month 12
- than patients without adefovir resistance, an
- effect that persisted through a median treatment
duration of 23 months.




indicating that tenofovir has

atients with genotypic adefovir
ion of HBV DNA replication
lower rate, and complete
plication occurs in only

fovir occur
ion of HBV DN
of patients.




Antigen-positive Patients:

ation of therapy with peginterferon
1, although the standard duration

ce from a small study has indicated that the
of peginterferon therapy to 96 weeks
1mproves rates of sustainable HBeAg and HBsAg
seroconversion.



erferon alfa therapy, levels of HBsAg
uide decisions about continuing

ositive patients with no decline in HBsAg or
level >20,000 IU/mL at week 12 are
In stopping peginterferon alfa therapy.



oside/nucleotide analogues, the panel

s lifelong treatment for all patients with
cirrhosis at the start of therapy and
patients who had significant
nsated cirrhosis (F4) at the start

, with compensated liver disease at the start
y may be discontinued from therapy if they

\ experience HBsAg loss for 6-12 months or longer or
-HBsAg seroconversion.



ositive patients with histology less than
of therapy is less clear.

s who fail to lose HBeAg

‘be treated long- because the chance of
eroconversion increases with time, and there
isk of recurring viremia if therapy is

in the absence of HBeAg seroconversion.




y, HBeAg seroconversion was considered
durable response, and discontinuation
apy was recommended after a period
erapy of 6-12 months from the
nversion.

I, a substantial number or even the majority
ts who discontinue therapy after completing
solidation therapy can experience recurrent



ong-term therapy can be justified even after
eroconversion and virologic suppression.

ithout HBsAg loss or seroconversion,
recommend stopping treatment.

ver, if patients prefer to stop treatment, they
undergo liver biopsy or transient

raphy before stopping therapy to ensure they
ly mild histologic fibrosis (FO-F1).

\ha

v Patients who stop therapy should be monitored for
HBV DNA and ALT levels. Those who relapse can be
retreated.



1S B e Antigen-negative Patients:

patients receiving therapy should
3-6 months.

g decline and a <2-log IU/mL decline in
A at week 12 are good predictors of non-
response and are justification to stop therapy.



.

eoside/nucleotide analogues, the panel
s lifelong treatment for all patients with
d cirrhosis at the start of therapy and
patients who had significant

rapy may be discontinued from therapy if they
nce HBsAg loss for 6-12 months or HBsAg

 However, they must undergo lifelong screening for
HCC even if they no longer have cirrhosis



atients without HBsAg seroconversion, the
es not recommend stopping treatment.

tients prefer to stop treatment,

e a dialogue with patients who
only mil ogic fibrosis (FO-F1) and
mation about the pros and cons of stopping
years.

ased on observations indicating that even
though most patients have virologic relapse, many
have persistently normal ALT, and some may clear
not only viremia but HBsAg without reinstitution ot
treatment during the next 5 years.

\



Renal Toxicity:

leos(t)ide analogues except telbivudine, a
al function has been reported.

renal events include:

@ concomitant nephrotoxic
= Drugs
= solid organ transplantation.



rting therapy with a nucleoside/nucleotide
tients should have serum creatinine
imated creatinine clearance obtained.

enal events or for those taking
vir or adefovir,creatinine clearance (eGFR) and
hosphorus should be monitored every 3
during the first year of therapy.

If renal function is unchanged, monitoring can be
extended to every 6 months thereafter.



%o—7%.
ore, some members of the panel perform a

ineral density scan in patients before starting
tiviral therapy.

\ In addition, some members monitor levels of 25-
hydroxy vitamin D during therapy and provide oral
supplementation for deficiency.



irologic Response and Managing
Oral Antiviral Therapy:

tance depends on a number of factors

A level
ent

of the antivir
osure to oral nucleoside or nucleotide

herapy,
of treatment

he degree of genetic barrier to resistance to the
individual drug.



rates of resistance are highest for
%-70% at 4-5 years)

bivudine (25% in HBeAg-positive
eAg-negative patients at 2

r adefovir (29% at 5 years)

r entecavir in the absence of prior
Ine resistance (1.2% after 5 years)and for
‘in treatment-naive patients(0% at years).



ent of resistance is associated with:

onse and HBV DNA rebound,
biochemical breakthrough
istologic improvement

cases, resistance leads to severe
tions, which may be particularly
ic for patients with cirrhosis.



stance Testing:

iral resistance manifests as virologic
ined as >1 log10 IU/mL increase in
s from nadir in 2 consecutive
‘taken 1 mon rt in patients who have

d and have been adherent to therapy with
medications.




Table 7. Definitions of Terms Relating to Antiviral Resistance

to NMucleoside and Nucloetide Analogue Treatment
for CHB

Genotypic Detection of viral populations bearing amino acid
resistance substitutions in reverse transcrptase region of
HBV genome that have been shown to confer
resistance to an antiviral in phenotypic assays
during antiviral therapy. These mutations are
usually detected in patients with virologic
breakthrough but can also be present in
patients with persistent viremia and no
virologic breakthrough.
Virologic Increase in serum HBYV DNA level by =1 logqe
breakthrough IU/mL above nadir after achieving virologic
response during continued therapy
Viral rebound Increase in serum HBY DMNA to =20.,000 1IU/mL
or above pretreatment level after achieving
virologic response during continued therapy
Biochemical Increase in ALT level above ULN after achieving
breakthrough normalization during continued therapy
Cross-resistance Decreased susceptibility to more than 1 antiviral
drug conferred by same amino acid
substitution or combination of amino acid
substitutions




Aonitoring:

NA levels should be monitored at 12
ify primary treatment failure (HBV

log10 IU/mL) and at 24 weeks to
irologic suppression by antiviral

ing of HBV DNA levels should occur every
ths during the first year to confirm adequate

viral suppression and detect viral breakthrough.



ary treatment failure.:

nonresponse to entecavir, tenofovir,
or lamivudine is rare; therefore, any
are not responsive to a nucleoside or

tients who have been compliant, resistance
es should be performedafter 24 weeks to
mine an optimal rescue strategy in case drug-

t variants are present.

'@ Nucleoside / nucleotide-naive patients who have a

primary or completem non-response to adefovir
should be immediately switched to tenofovir or
entecavir.



al or inadequate virologic response.

with partial or inadequate virologic
BV DNA>2000 IU/mL at 24 weeks or
itive at 48 weeks of therapy) to a

ients receiving lamivudine or telbivudine have
lal or inadequate virologic response at 24
s, they should be switched to entecavir or

VIT.

"= Published reports indicate patients who have an

inadequate virologic response after 24 weeks of
adefovir therapy can be switched to either entecavir
or tenofovir.



al management of patients who have
BV DNA after 48 weeks of entecavir or
y is unclear.

ining serum HBV DNA levels may
ir or tenofovir because of the
rates of virologic response over time and the
w risk of resistance to either drug.

s with partial response to entecavir but HBV
' 1000 IU/mL after 1 year of therapy often
\ achieve viral suppression by continuing entecavir

- through at least 2 years total.




partial response to entecavir and

HBV DNA level after 1 year of

itched to tenofovir monotherapy or
ir combination therapy.

nts with partial response to entecavir 0.5 mg
reasing the dose to 1.0 mg daily does not

o0 benefit the likelihood of achieving

complete viral suppression.



nce:

ice, most members of the panel
otherapy in patients with

e add-on therapy with

vir or entecavi itch to

ir / emtricitabine (a combination drug
tenofovir 300 mg and emtricitabine 200
has not been approved for anti-HBV




Table 9. Antivral Resistance and Salvage Therapy

Salvage therapy for antiviral resistance

Lamivudine-H Switch to tenofovir or Tuvada’

Adefovir-R Switch to Truvada or combination of entecavir
plus tenafovir

Ertecavir-H Add tenofovir or switch to Truvada

Telbivudine-R Add tenofovir or switch to Truvada

Truvada Is a combination drug containing tenafovir 300 mg and emiricitabine
200 mg and has not been approved for anti-HEY therapy.



ry goal of CHB treatment is to eliminate or
suppress replication of HBV, thereby
ression of liver disease to cirrhosis,
C.

eAgpositive patients, an additional goal of
nt is loss of HBeAg with seroconversion to

, although the importance of this end point
nts receiving oral antiviral therapy is



of HgsAg is a highly desirable outcome but
s only in a minority of patients who receive

ith HBeAg-positive or -negative CHB
levels, an HBV DNA level of 2000
mL or higher is a reasonable threshold for
mining candidates for treatment.

atients with HBV DNA >=2000 IU/mL and
al ALT should undergo biopsy or transient
raphy to assess liver histology.

@ If histologic disease is detected, patients should
initiate treatment. In the absence of histologic data,
patients should be observed for rises in HBV DNA
and ALT levels.



atients with either compensated or
ted cirrhosis who have detectable HBV
initiate treatment, regardless of ALT

e treatments for CHB are

vir, tenofovir, and peginterferon alfa-2a.

tly the 2 main treatment strategies for both
positive and HBeAg-negative CHB are either
1 year of treatment with peginterferon alfa or long-
“term therapy with a nucleoside or nucleotide
analogue.



.

atment with peginterferon alfa has the

of higher rates of HBeAg seroconversion
sAg relative to nucleoside or

ues.

r, peginterferon alfa is administered via
taneous injection, can be difficult to tolerate,
contraindicated in patients with

pensated cirrhosis.

= T cleoside analogue entecavir and nucleotide
\ analogue tenofovir are both highly potent antiviral
agents, with rates of virologic remission of >90% in
treatment-adherent patients after 3 years.



g treatment for CHB, all patients
ave a baseline assessment of liver fibrosis.

assessment is necessary for evaluating
onse to therapy and informs decisions

lifelong therapy for all
-positive or -negative patients with
pensated cirrhosis at the start of therapy and
ajority of patients who had significant
(F3) or compensated cirrhosis (F4) at the start
- of therapy.




e |

with compensated liver disease at the start
ay be discontinued from therapy if they
BsAg loss for 6-12 months or longer or
rsion.

wever, they must undergo lifelong screening for
even if they no longer have cirrhosis.

BeAg-positive patients with histology <F3, the
al duration of therapy is less clear.

- = Historically, HBeAg seroconversion was considered

~ a durable response, and discontinuation of antiviral
therapy was recommended after a period of
consolidation therapy of 6-12 months from the time
of HBeAg seroconversion.



, patients who discontinue therapy after

consolidation therapy can experience

ia and ALT flares. Thus, longterm

even after HBeAg seroconversion
ess1on.

-positive patients who fail to lose HBeAg

be treated long-term because the chance of
seroconversion increases with time, and there
risk of recurring viremia if therapy is

- stopped in the absence of HBeAg seroconversion.




istance to oral antiviral therapies,
anel generally either use add-on
ir or entecavir or switch to

nd emtricitabine. The

dine resistance with

is rescuing lami
monotherapy.



