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ral therapy. Inactive HBV carriers (HBsAg positive,
HBV DNA <2000 IU / ml, normal aminotransfera -
ses) exposed to high risk immunosuppressive
thera py should undergo prophylaxis of HBV reac-
tivation. Prophylaxis should be started 2 to 4 weeks
before the beginning of immunosuppressive thera -
py and maintained for at least 6 to 12 months 
after its suspension. It is recom mended to use en-
tecavir or tenofovir as first line antiviral agents. In
inactive HBsAg carriers under low-risk immuno-
suppressive therapy and patients with HBsAg nega -
tive/anti-HBc positive (HBV infection in the past),
the strategy should be monitoring of viral reactiva-
tion with aminotransferases and HBV DNA deter-
mination in every 6 months. 

Keywords: Rheumatic Diseases; Hepatitis B Reac-
tivation; Immunosuppression; Entecavir; Tenofovir.

Introduction

Hepatitis B virus (HBV) chronic infection is the
leading cause of liver cirrhosis and hepatocellular
carcinoma (HCC)in the world1. It is estimated that
almost one third of the world population has been
infected with the virus and about 350 million peo-
ple are chronically infected2. In Portugal, about 1%
of the population is a chronic carrier of HBsAg3.
Hepatitis B infection is easily prevented by vacci-
nation4.

HBV infection is a heterogeneous disease with
distinct phases, depending on age of infection, vi-
ral replication, immune response against the virus
and liver damage. The evolution for chronicity is
unusual in adults, with more than 99% clearing ef-
fectively the virus5. However, in most of these pa-
tients viral particles remain in the nucleus of the
hepatocytes, and may be used as copies for viral
replication under some circums tances, like im-
munosuppression6. If not detected and treated, vi-
ral reactivation can be severe and sometimes fatal.

Abstract 

Reactivation of infection with hepatitis B virus
(HBV) is a potentially serious complication of im-
munosuppression, which can be identified and ef-
ficiently prevented. There have been an increasing
number of cases of HBV reactivation in patients re-
ceiving immunosuppression in the context of
rheumatic diseases such as rheumatoid arthritis or
systemic lupus erythematosus. The recommenda-
tions in this area should be individualized taking
into account two aspects: immunosuppressive re -
gimens used (high or low risk of reactivation) and
the different stages of HBV infection: chronic hepa -
titis B, inactive HBV carrier, occult hepatitis B infec -
tion defined by HB surface antigen (HBsAg) nega-
tive and antibody anti-HB core (anti-HBc) positive.
In patients with rheumatic diseases that will start
high risk immunosuppressive drugs, we propose a
universal screening with serological tests for hepa -
ti tis B (HBsAg, anti-HBs and anti-HBc). Patients
with chronic hepatitis B (HBsAg positive, HBV DNA
≥ 2000 IU/ml, elevated ALT) should initiate antivi-
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Given the increasing use of immunosuppressant,
the potential serious effects of HBV reactivation
and efficacy of prophylaxis, it is important to iden-
tify patients at risk and implement appropriate
measures.

The aim of this paper is to review hepatitis B
virus reactivation in patients under immunosup-
pression therapy for rheumatic diseases and to
porpose prophylactic measures. This was made
considering recent data available in the literature
of rheumatic diseases and taking into account the
experience obtained in other areas where there is
more extensive knowledge on this subject, like
hematology and oncology7,8. 

Hepatitis B virus infection

The natural stages of chronic hepatitis B virus
infection
The natural history of chronic hepatitis B (CHB) in-
fection is determined by the interplay between the
virus and the host immune response9,10. Accor ding
to this, it is possible to distinguish five phases: 
• immune tolerant phase. The immune system is

not reacting against the virus. The virus repli-
cates freely, hepatitis B e antigen (HBeAg) is po -
si tive, with very high levels of HBV DNA, (more
than 108 IU/ml) but there is no liver damage and
aminotransferases are normal. 

• immune reactive phase. The immune system
controls the virus. Low serum HBV DNA levels
are present, with increased or fluctuating levels
of aminotransferases and moderate to severe
liver necroinflammation.

• inactive HBV carrier phase. Represents im-
munological control of the infection and is cha -
racterized by very low or undetectable serum
HBV DNA levels, antibody against HBeAg (anti-
-HBe) positivity and normal aminotransferases.
These patients have a very low risk of cirrhosis
or HCC. HBV DNA is less than 2.000 IU/ml.

• HBeAg negative CHB phase. This represents a
later phase in the natural history of CHB infec-
tion, with the development of HBeAg nega tive
variants. It is characterized by active hepa ti tis,
with fluctuating levels of HBV DNA and amino-
transferases. 

• HBsAg negative phase. This is the closest to cure
of CHB infection and it is characterized by the
presence of antibody against HBcAg (anti-HBc)
with or without antibody against HBsAg (anti-

-HBs). In these patients, low-level of HBV repli-
cation occurs in the liver, but HBV DNA is gene -
rally not detectable in the serum (termed occult
HBV infection)11. This occurs because during vi-
ral replication copies of covalently closed and
circular DNA (cccDNA) are produced, and these
remain in the nucleus of the hepatocytes, 
integrated in host DNA. It is considered that all 
HBsAg negative/anti-HBc positive individuals
are potential HBV occult carriers. Although they
have generally an excellent prognosis, an in-
creasing number of viral reactivation cases have
been reported in concomitantly immunossup-
pressed patients12 or in the setting of organ
transplants13.
This late phase is indistinguishable from the re-

covery of an acute hepatitis B.

Diagnostic markers in hepatitis B virus infection
The diagnosis of HBV infection typically is based
on the evaluation of serologic markers of HBV in-
fection. The serologic markers allow the distinction
between active (including acute or chronic hepa -
titis B) and past infection. It also identifies vacci-
nated and susceptible persons for acquiring HBV
infection (Table I). 

Definitions and diagnostic criteria used in HBV
infection
In clinical practice, it is useful to classify patients
with the following definitions: chronic hepatitis B,
inactive HBsAg carrier and “resolved” hepatitis
B14,15 .
• chronic hepatitis B  (active carrier of HBV) is de-

fined as the presence of HBsAg (two determi-
nations, 6 months apart) with or without con-
comitant HBeAg and HBV DNA ≥ 2000 IU/ml
(the immune reactive phase and the HBeAg ne -
gative CHB phase). This condition is characteri -
zed by chronic necroinflammatory liver disease
(elevated ALT and histological lesions in liver
biopsy) related with persistent viral replication.
Chronic hepatitis B can be subdivided into HBe-
-positive chronic hepatitis B and HBe-negative
chronic hepatitis B. Hepatitis B e-negative chro -
nic hepatitis B is the most common, represen -
ting nowadays about 70 to 80% of chronic hepa -
titis16. Therapy for HBV is indicated when HBV
DNA levels are above 2000 IU/ml and/or the se -
rum ALT levels are above the upper limit of nor -
mal and liver biopsy shows moderate to severe
active necroinflammation and/or fibrosis.
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• inactive HBsAg carrier is defined as the presence
of HBsAg without HBeAg, normal aminotrans-
ferases and low viral load (<2000 IU/ml). These
patients have persistent liver HBV infection
without significant ongoing necroinflammato-
ry disease (they have HBV “infection” without
«hepatitis»). There is no indication for therapy
in this group but they may be candidates for
prophylaxis of HBV reactivation. 

• “resolved” hepatitis B (the HBsAg-negative phase
described above) is characterized by previous
history of acute or chronic hepatitis B or the
presence of anti-HBc (with or without anti-
-HBs). HBV DNA is usually undetectable in the
serum, but may be detectable in hepatocytes. It
is considered as potential occult hepatitis B in-
fection (OBI). These concepts are outlined in
Table II.

Hepatitis B infection and immunosuppressive
therapy

The mechanism of HBV reactivation 
The immunosuppressive schemes used in several
diseases and in the transplantation field may in-
fluence HBV infection, accelerating the course of

liver disease or reactivating it17. In most situations,
reactivation of hepatitis B leads to an asymp-
tomatic flare, but cases of decompensated liver di -
sease, fulminant hepatitis and death have been
des cribed12,18. Liver damage in HBV reactivation
occurs in two main occasions (Figure 1): massive
viral replication during immunosuppression or in
the immune restoration phase, immediately after
the withdrawal of immunosuppression, which is
characterized by an enhanced host immune res -
ponse against HBV infected hepatocytes. This lat-
ter mechanism is the most implicated in liver da -
ma ge, which can vary from a mild hepatitis to
hepa tic failure and death. 

The rate of reactivation is higher in the context
of hemato-oncological diseases (14 to 70%)18,19.
HBV reaction can also occur in patients receiving
chemotherapy for solid organs20, and this compli-
cation can become more frequent due to the in-
creasingly aggressive immunosuppressive regi-
mens. 

Severe cases of hepatitis flares have been descri -
bed during treatment with anti-tumor necrosis fac-
tor (anti-TNF) agents in patients with rheumatoid
arthritis21,22 and inflammatory bowel disease
(IBD)23,24 with chronic HBV infection. With the
widespread use of this class of drugs, more cases

Table I. Interpretation of hepatitis B virus serology 

Serology Interpretation

HBsAg –

Anti-HBc – Susceptible for HBV infection

Anti-HBs –

HBsAg –

Anti-HBc + Past HBV infection

Anti-HBs +

HBsAg – Past HBV infection with undetectable levels of anti-HBs (more rarely, false 

Anti-HBc + positive anti-HBc, resolving acute infection or chronic HBV infection with 

Anti-HBs – undetectable levels of HBsAg)

HBsAg –

Anti-HBc – Immunization to HBV infection due to vaccination

Anti-HBs +

HBsAg +

Anti-HBc + / IgM anti-HBc + Acute HBV infection (could also be a chronic infection/reactivation)

Anti-HBs –

HBsAg +

Anti-HBc + / IgM anti-HBc – Chronic HBV infection

Anti-HBs –

HBV, hepatitis B virus
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of reactivation of HBV infection in inactive HBsAg
carriers25 and also in individuals with occult infec-
tion26 have been reported. The long term follow-
-up of HBsAg negative/anti-HBc positive patients
treated with anti TNF suggests that the reactivation
rate is low. In fact, in a cohort of 72 patients fol-
lowed for 43.5 ± 21.3 months no reactivation has
occurred27. The issue of HBV reactivation has been
included in review articles and consensus on the
management of IBD patients28,29. The evidence
seems to support that if HBV infection is properly
diagnosed and treatment or prophylaxis is ade-
quately begun the use of anti-TNF in hepatitis B
patients is safe30-32. 

Other biological therapies, particularly ritu -
ximab (anti-CD20)12,33-35 and alemtuzumab (anti-
-CD52)36 have been involved in cases of HBV 
reactivation of HBsAg positive individuals and of 
HBsAg negative/anti-HBc positive patients with

hemato-oncologic diseases. The risk of HBV reac-
tivation with rituximab is higher when it is used in
combination with chemotherapy, but it can occur
with rituximab alone35. Reactivation of HBV seems
to be less frequent in rheumatic patients treated
with rituximab but some cases have been repor -
ted37.

There are no reported cases of HBV reactivation
in the context of the use of abatacept, anakinra and
tocilizumab.

Apart from the use of biologics attention should
be also paid to the use of other immunossuppres-
sors for rheumatic diseases treatment. Of particu-
lar relevance is the use of moderate to high dose of
corticoids for systemic lupus erythematosus
mana gement which have been clearly associated
with HBV reactivation38. In addition, treatment of
rheumatoid arthritis with low dose methotrexate
(MTX) has been associated with fatal HBV reacti-
vation in HBsAg negative/anti-HBc positive pa-
tients and the immunological reconstruction after
MTX withdrawal has been also associated with fa-
tal HBV reactivation39-42. 

Beyond the risk of a serious hepatic event, HBV
reactivation associated with immunosuppression
has a negative impact on their disease, delaying or
hindering treatments that would be needed for re-
mission induction or maintenance, with a signifi-
cant impact on social and familiar aspects and in
the quality of life of these patients. 

There are some trials, including two randomi -
zed trials, showing that prophylactic therapy with
lamivudine can reduce the rate of viral reactivation
and mortality43-45. However, in the field of rheuma-
tology, there are no national or international 
recommendations for the prophylaxis of HBV 

Table II. Definition and diagnostic criteria of chronic hepatitis B, inactive HBsAg carrier state and resolved
hepatitis B infection/occult B infection 

“Resolved” hepatitis B
Chronic hepatitis B Inactive carrier (anti-HBc positive)

HBsAg + + –

HBeAg +/– – –

anti-HBs – – +/–

anti-HBc + + +

ALT Persistent or intermittent increase Persistently normal Persistently normal

HBV DNA serum + (≥ 2000 IU/ml) + (< 2000 IU/ml) –/+ (< 200 IU/ml)

HBV DNA tissue + + +/–

Liver injury Yes (>90%) No (>90%) No

(necroinflammation)

ImmuneRestoration Death

Acute Liver FailureChronic HepatitisCirrhosis

Recovery

Acute HepatitisALT

HBV DNA

0

Chemotherapy

4 8 12 16 20 24 28Weeks32 35 52 100

Immune
Restoration Death

Acute Liver Failure

Chronic Hepatitis
Cirrhosis

Recovery

Acute Hepatitis
ALT

HBV DNA

0

Chemotherapy

4 8 12 16 20 24 28

Weeks

32 35 52 100

Fi gu re 1. Hepatitis B reactivation and 
immunosuppressive therapy 
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reactivation, despite some previous discussions
published in the context of case reports and re-
views 21-28,46. 

Who should be screened for HBV infection? 
There is no consensus on which patients should be
screened before the institution of an immunosup-
pressive therapy. There are two main strategies:
screening patients considered at high risk for HBV
infection or universal screening. The European As-
sociation for the Study of the Liver (EASL) guide-
lines15, recommend universal screening of all can-
didates for immunosuppressive therapy. Given the
absence of risk factors in many patients with HBV
infection, the risk of HBV reactivation and the pos-
sibility of adequate prevention, we defend that
screening should be universal. Thus, and referring
to patients with rheumatic disease, all patients who
will start or are assumed to require immunosup-
pressive therapy should be screened for HBV in-
fection.

How to screen?
The screening for HBV chronic infection should be
done with the determination of HBsAg, anti-HBc
and anti-HBs. It is further recommended that pa-
tients with negative serological tests (HBsAg, anti-
-HBs and anti-HBc all negative) should be vacci-
nated as soon as possible, preferably with a rapid
scheme, consisting of four doses at 0, 1, 2 and 12
months. The patients with positive HBsAg should
be evaluated for viral load (HBV DNA by Real Time
PCR)47. 

In vaccinated population, anti-HBs titles should
be evaluated.

The difference between HBV therapy, prophylaxis
and monitoring  
The term therapy is reserved for treatment of pa-
tients with liver damage (chronic hepatitis B). 

The term prophylaxis is used to characterize the
use of antiviral agents in order to prevent viral re-
activation. Prophylaxis can be performed on all in-
dividuals at risk (universal prophylaxis) or initia -
ted only if evidence of reactivation, consisting in
increased le vel of HBV DNA and/or seroreversion
of HBsAg (i.e. HBsAg negative individuals that be-
come positive) and hepatitis flare (targeted pro-
phylaxis). 

Monitoring is done by testing HBV DNA and
aminotransferases periodically, with some authors
suggesting a three to six months interval7,46. It was

demonstrated that the increase of HBV DNA occurs
early in the natural history of reactivation, pre-
ceding the aminotransferases flare48,49. If monito -
ring is the strategy, prophylaxis or therapy for HBV
should be initiated as soon as there is increase in
viral load.

Which rheumatic patients should start therapy 
and/or prophylaxis of HBV reactivation? 
Reactivation of HBV depends fundamentally on two
issues: phase of infection (active, inactive or occult
B infection) and type of immunosuppression. 
• Chronic hepatitis B infection (HBsAg positive,

HBV DNA³ 2000 IU/ml, increased or normal ALT,
necroinflammation and fibrosis on liver biopsy).
This group of patients should start antiviral the -
ra py for hepatitis B, whether performing or not
immunosuppressive therapy 7,14,15. Immunosup-
pressive therapy in patients with chronic hepa -
titis B under antiviral therapy is safe50.

• Inactive HBsAg carriers (HBsAg positive, HBV
DNA <2000 IU/ml, normal ALT) 
In these patients, there is a risk of HBV reacti-
vation, which is related with the type of im-
munosuppression used. The use of steroids in
medium or high dose (> 7.5 mg / day for long pe-
riods), anti-TNF drugs, rituximab, cyclophos-
phamide, me tho  trexate, leflunomide, calci neu -

Table III. Treatment strategies according to HBV
stage

HBsAg Positive

Chronic hepatitis B Antiviral therapy (entecavir or

tenofovir) 

Inactive HBsAg High risk therapy†

carrier state Prophylaxis (entecavir, 

tenofovir, lamivudine*)

(HBV DNA > Low  risk therapy‡

2000 IU/ml) Monitoring

HBsAg negative, High risk therapy†

Anti-HBc positive, Monitoring

(± anti-HBs)

†glucocorticoids > 7.5 mg/day for long periods, anti-TNF, 

rituximab, cyclophosphamide, methotrexate, leflunomide, 

calcineurin antagonists, mycophenolate mofetil and azathioprine

‡ glucocorticoids <7.5 mg / day, sulphasalazine, 

hydroxychloroquine and gold compounds

*in very selected cases, with low or undetectable HBV DNA and

immunosuppressive therapy expected for short period (less than

12 months)
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rin antagonists, mycophenolate mofetil and
azathioprine is as so cia ted with high risk of re-
activation (14 to 70%) and thus these patients
should perform universal prophylaxis, regard-
less of viral load25. Patients recei ving glucocor-
ticoids <7.5 mg/day, sulpha salazine, hydroxy-
chloroquine and gold compounds are consid-
ered at low risk for HBV reactivation46 (Table III).
In these patients we recommend monitoring of
HBV DNA, ALT, AST and HBsAg every 6 months,
starting prophylaxis/therapy in the case of HBV 
reactivation (HBV DNA ≥ 2000 IU/ml and/or
seroreversion of HBsAg). 

• Occult hepatitis B virus infection 
The management of occult B hepatitis virus in-

fection is still a controversial issue. There are not
enough data in the literature on this subgroup of
patients. In two recent papers, no evidence of HBV
reactivation was found in rheumatic patients treat-
ed with anti-TNF therapy and resolved hepatitis B
(anti-HBc positive) 27,30. Prophylaxis in this setting
is not recommended. It is suggested monitoring
for HBV reactivation (mainly those submitted to
highly immunosuppressive treatments). 

This concepts and decision algorithm is
schematized in Table III.

When to start and to stop prophylaxis? 
Prophylaxis should be started 2 to 4 weeks before
the beginning of immunosuppressive therapy. As
already mentioned, the risk of HBV reactivation is
greater after the withdrawal of immunosuppres-
sion (immune restoration period). Therefore, pro-
phylaxis should be maintained for at least 6 to 12
months after the suspension of immunosuppres-
sants14,15. 

Which drugs to use? 
Drugs with anti-HBV activity are based primarily
on two groups: nucleoside/nucleotide analogues
(NA) and pegylated interferons. 

Pegylated interferons (alpha-2b or Pegintron®

and alpha-2a or Pégasys®) have not only antiviral
but also immunomodulador effects and may lead
to acute hepatitis flares. They should not be used
in this context. 

The nucleoside/nucleotide drugs (NA) are oral-
ly administered (one pill a day), well tolerated and
safe. There are several NA approved for the thera-
py of chronic hepatitis B: lamivudine and adefovir,
which are first generation drugs having high levels

Table IV. Stategies for hepatitis B treatment, prophylaxis and monitoring

Antiviral therapy Entecavir 0,5 mg once daily 

Adverse effects (very rare): headache, nausea, fatigue, 

Tenofovir 300 mg once daily

Adverse effects (<1%): renal tubular dysfunction proximal,

osteoporosis, diarrhea, nausea, vomiting, skin rash

Needs monitorization of serum phosphate, renal function 

Prophylaxis Same as for therapy

Lamivudine 100 mg once daily (short period of therapy)

Monitoring HBV DNA, ALT and HBsAg 

periodically (6/6 months)

RHEUMATIC DISEASE

NEED FOR IMMUNOSSUPRESSIVE (IS) THERAPY

Screen for HBV (HBsAg, anti-HBs, anti-HBc), ALT

HBsAg (+)ask HBV DNA

HBV DNA >2000 IU/mlhigh ALT(CHRONIC HEPATITIS B)

TREAT PROPHYLAXIS

High risk IS therapy† Low risk IS therapy‡

MONITORING

HBV DNA <2000 IU/mlnormal ALT(INACTIVE CARRIER)

HBsAg (–)anti-HBc (+) ± anti-HBs

OBI

High risk IS therapy†

MONITORING

RHEUMATIC DISEASE

NEED FOR IMMUNOSSUPRESSIVE (IS) THERAPY

Screen for HBV (HBsAg, anti-HBs, anti-HBc), ALT

HBsAg (+)

ask HBV DNA

HBV DNA >2000 IU/ml
high ALT

(CHRONIC HEPATITIS B)

TREAT PROPHYLAXIS

High risk IS therapy† Low risk IS therapy‡

MONITORING

HBV DNA <2000 IU/ml
normal ALT

(INACTIVE CARRIER)

HBsAg (–)
anti-HBc (+) ± anti-HBs

OBI

High risk IS therapy†

MONITORING

Fi gu re 1I. Algorithm to manage HBV infected patients
undergoing immunosuppressive therapy for rheumatic 
diseases

*OBI – Occult B Infection; † glucocorticoids > 7.5 mg / day for long 

periods, anti-TNF, rituximab, cyclophosphamide, methotrexate, leflunomide,

calcineurin antagonists, mycophenolate mofetil and azathioprine

‡ glucocorticoids <7.5 mg / day, sulphasalazine, hydroxychloroquine and

gold compounds
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of resistence51, and entecavir and tenofovir, with
high potency and low resistance profile52. Lamivu-
dine is an inexpensive drug, but due to its low ge-
netic barrier, with rates of resistance as high as 20%
after one year and up to 75% at five years, it is no
longer recommended as first line treatment of HBV.
However, most studies of prophylaxis of HBV
reacti vation in patients undergoing immunosup-
pression are with lamivudine43-45. This drug can be
a valid option in selected cases, like prophylaxis in
HBsAg negative/anti-HBc positive during short
term immunossupression, such as the case of
hematologic or oncologic disorders. Nevertheless,
in patients with higher viral loads (HBV DNA above
107 IU/ml) and in those in whom the duration of
immunosuppressive therapy is expected to be held
for more than a year, drugs with high potency and
high genetic barrier (entecavir and tenofovir)
should be considered as first line15 (Table IV). They
have excellent resistance profiles, with a rate of re-
sistance of 1.2% at 6 years and 0% at 3 years re-
spectively53,54. Entecavir and tenofovir have been
successfully used as prophylactic agents to avoid
HBV reactivation in patients under immunosup-
pressive therapy55,56 or to treat hepatitis flares, in
cases where prophylaxis was not done57,58.

Conclusions and recommendations

1. Hepatitis B reactivation during immunosup-
pressive treatment can occur in any stage of HBV
chronic infection; it can be severe and some-
times fatal due to liver failure. The withdrawal
of the immunossupression is also a risk phase. 

2. All patients who are candidates for immuno-
suppressive therapy should be screened for the
status of HBV infection. 

3. The screening should include ALT, HBsAg, anti-
-HBs and anti-HBc. 
a) In patients with HBsAg positivity, viral load

(HBV-DNA) should be performed. 
b) In patients having HBsAg negative / anti-HBc

positivity (± anti-HBs) occult hepatitis B in-
fection is a possibility. 

c) Patients negative for all HBV markers should
be vaccinated as soon as possible.

4. The management (whether prophylaxis or mo -
ni toring) of patients undergoing immunosup-
pressive with evidence of present or past HBV
infection therapy  is determined by the stage of
HBV infection and the intensity of the im-

munosuppressive regimen. 
5. HBsAg positive patients should be evaluated by

a specialist in liver diseases to decide whether
to start therapy (active carriers) or prophylaxis
(inactive HBsAg carriers under high risk im-
munosuppressive therapies). Monitoring for
HBV reactivation is indicated in inactive car riers
under low risk immunosuppressive therapies
and occult hepa titis B infection. 

6. In HBsAg negative/anti-HBc positivity (± anti-
-HBs) patients, monitoring is indicated in ca ses
of high risk immunosuppressive therapy.

7. Prophylaxis of HBV reactivation should be ini-
tiated 2 to 4 weeks before the beginning of im-
munosuppressive therapy and maintained 6 to
12 months after its suspension. 

8. The drugs recommended for prophylaxis are
nucleos(t)ide analogs like entecavir or tenofovir.
Lamivudine can be used in selected cases (oc-
cult B hepatitis virus infection).

9. Monitoring HBV reactivation should be per-
formed periodically (each 3 to 6 months) with
the determination of aminotransferases and
HBV DNA levels.
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