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Abstract
Hepatitis B virus (HBV) infection is a global public 
health problem that concerns 350 million people 
worldwide. Individuals with chronic hepatitis B (CHB) 
are at increased risk of developing liver cirrhosis, 
hepat ic de-compensat ion and hepatoce l lu la r 
carcinoma. To maintain undetectable viral load reduces 
chronic infection complications. There is no treatment 
that eradicates HBV infection. Current drugs are 
expensive, are associated with adverse events, and are 
of limited efficacy. Current guidelines try to standardize 
the clinical practice. Nevertheless, controversy remains 
about management of asymptomatic patients with 
CHB who are hepatitis B e antigen (HBeAg)-positive 
with normal alanine aminotransferase, and what is 
the cut-off value of viral load to distinguish HBeAg-
negative CHB patients and inactive carriers. We discuss 
in detail why DNA level alone is not sufficient to begin 
treatment of CHB.
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INTRODUCTION
Hepatitis B virus (HBV) infection is a global public 
health problem. An estimated 350 million people 
wor ldwide are chronica l ly infected wi th HBV. 
Approximately 500 000 die annually from HBV-related 
liver disease[1]. The prevalence and concerns to public 
health institutions about HBV infection vary according 
to geographical origin.

Individuals with chronic hepatitis B (CHB) are 
at increased risk of  developing serious problems 
including liver cirrhosis, hepatic de-compensation and 
hepatocellular carcinoma (HCC). Fifteen to forty percent 
of  these individuals will develop serious sequelae during 
their lifetime and have greater evolution to cirrhosis or 
HCC[2,3]. The 5-year rate of  progression from CHB to 
cirrhosis is estimated to be 12%-20%[4-7]. In patients with 
cirrhosis, the 5-year cumulative risk of  developing HCC 
is 17% in East Asia and 10% in Western Europe and the 
United States, and the 5-year liver-related death rate is 
15% in Europe and 14% in East Asia[8,9]. Seropositivity 
for the hepatitis B surface antigen (HBsAg) is one of  the 
most important risk factors for HCC[10]. Seropositivity 
for hepatitis B e antigen (HBeAg) is associated with an 
increased risk for HCC, and it is significant regardless 
of  serum level of  alanine aminotransferase (ALT) and 
status of  liver cirrhosis[8,10,11]. The risk of  progression 
appears to be greatest in patients who progress from 
an immunotolerant to an immune-clearance phase[12], in 
patients who have delayed HBeAg seroconversion[13], and 
in patients who have reactivation of  HBV replication 
after HBeAg seroconversion[14-16].

Disease progression is variable and multifactorial. 
It is influenced by several factors including replicating 
activity of  the virus, and host and environmental 
factors[17]. Four phases of  CHB have been defined: 
immunotolerant phase, immune active phase, HBeAg 
seroconversion to anti-HBeAg, and inactive carrier.
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HBV eradication should be useful for patients and 
society at large. General actions have been developed 
to prevent HBV infection: universal vaccination at 
birth, pregnancy screening measures, sexual education, 
and preventive and prophylactic management of  
clinical devices. Immigration, cheap air travel and 
globalization, are changing epidemiological patterns 
and pre-core mutation prevalence[18]. HBV suppression 
and reduction of  necro-inflammatory activity in CHB 
may prevent cirrhosis, liver failure and HCC[19,20]. 
Unfortunately, because of  extra-hepatic reservoirs, 
integration of  HBV DNA into the host genome and 
protected intracellular, covalently closed circular DNA, 
HBV cannot be eradicated with current therapies. The 
next best alternative is sustained suppression of  HBV 
replication until HBV DNA is undetectable. A viral load 
of  > 10 000 copies/mL (2000 IU/mL) is a strong risk 
predictor of  HCC, independent of  HBeAg status, ALT 
level and liver cirrhosis[10,21,22]. Secondary targets are ALT 
normalization (biochemical response), hepatic necro-
inflammatory improvement (histological response) and 
HBeAg seroconversion. Complete response includes 
fulfilling biochemical criteria, virological response and 
loss of  HBsAg.

CONSENSUS GUIDELINES
There are consensus guidelines that help the clinician 
to make decisions about whether or not to treat a 
patient[23-27]. Treatment decision items are: HBeAg-
positive or HBeAg-negative, serum viral load measured 
by polymerase chain reaction, elevated transaminases, 
histological lesions, duration of  CHB (age > 40 years is 
likely to be a surrogate marker of  disease duration) and 
family history of  HCC. However, there are still areas of  
controversy in actual treatment of  CHB. The long-term 
efficacy and safety are unknown. The question is who 
should be treated, how and especially when. The main 
guidelines are from the American Association for the 
Study of  Liver Disease (AASLD Practice Guidelines)[24]. 
Their recommendations are summarized.

AASLD practice guidelines (Ⅰ )
Treatment of  patients with HBeAg-positive CHB: 
(1) Treatment should be considered if  ALT is > 2 ULN 
or moderate/severe hepatitis is found upon biopsy, and 
HBV DNA is > 20 000 IU/mL; liver biopsy may be 
considered prior to treatment if  illness is compensated. 
Treatment should be delayed for 3-6 mo in persons with 
compensated liver disease, to determine if  spontaneous 
HBeAg seroconversion occurs. Patients with icteric flares 
or clinical de-compensation should be promptly treated. 
(2) If  ALT is persistently normal or minimally elevated 
(< 2 ULN) and viral DNA is > 20 000 IU/mL, current 
treatment has low efficacy. Generally, treatment should 
not be initiated in these patients. Liver biopsy may be 
considered in patients with fluctuating or minimally 
elevated ALT, especially in those aged > 40 years old, 
or those with a family history of  HCC. Treatment may 
be initiated if  there is a moderate or severe necro-

inflammation or significant fibrosis upon liver biopsy.

Recommendation for monitoring HBeAg-positive 
patients: (1) Patients with persistently normal ALT 
should be tested for ALT at 3-6-mo intervals, and for 
ALT/HBV DNA more often if  ALT becomes elevated. 
(2) HBeAg status should be checked every 6-12 mo. (3) 
Patients who remain HBeAg-positive with HBV DNA 
> 20 000 IU/mL after 3-6 mo with elevated ALT levels 
of  1-2 ULN, or DNA levels > 20 000 IU/mL and aged 
< 40 years old, should be considered for liver biopsy. 
Treatment should be considered if  liver biopsy shows 
moderate/severe inflammation.

AASLD practice guidelines (Ⅱ )
Treatment of  patients with HBeAg–negative CHB: (1) 
If  ALT is > 2 × ULN, and HBV DNA is > 2000 IU/mL,  
treatment should be considered. (2) If  ALT is 1-2 × 
ULN and DNA is 2000-20 000 IU/mL, liver biopsy may 
be considered. Treatment may be initiated if  liver biopsy 
shows moderate/severe necro-inflammation or significant 
fibrosis. (3) If  ALT level is normal and DNA is < 2000 
IU/mL, patients should not be treated. Patients should be 
tested for ALT every 3 mo during the first year to verify 
that they are truly in the inactive carrier state, and then 
every 6-12 mo. Test DNA and more frequent monitoring 
should be performed if  ALT or AST increases above the 
normal limit. Patients should be observed and treated if  
HBV DNA or ALT increase. 

HbeAg-negative and anti-HBeAg-positive patients 
with cirrhosis: Patients with compensated cirrhosis 
and HBV DNA > 2000 IU/mL and those with de-
compensated cirrhosis and detectable HBV DNA by 
PCR assay should be considered for antiviral therapy, 
regardless of  serum ALT level. The aim of  the treatment 
in CHB patients is to achieve a maximum decrease in 
viral load. If  serum DNA levels decrease to undetectable 
levels, by PCR, there is a reduction, not absence, of  
complications associated with HBV. 

AASLD PRACTICE GUIDELINES
The new AASLD practice guidel ines fol low the 
traditional criteria of  treatment, but, as with other 
guidelines[26,27], incorporate current tendencies to increase 
the viral load value. This adds the recommendation 
of  treatment for HBeAg-negative patients with serum 
DNA level > 2000 IU/mL (104 copies/mL) and ALT 
< 2 × ULN, if  biopsy shows moderate/severe necro-
inflammation and significant fibrosis. 

There is no doubt in the management of  cases 
according to the guidelines. There are two areas of  
controversy. Management of  asymptomatic HBeAg-
positive patients with normal ALT levels and without 
the following criteria: advanced histological findings, 
recurrent hepatitis flares, age > 40 years with persistently 
high HBV DNA levels, and family history of  HCC. 
The other area of  ongoing debate is the differentiation 
between the inactive carrier state and asymptomatic 
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HbeAg-negative CHB with normal ALT. We do not 
know what is the cut-off  value of  DNA used to define 
these two phases of  CHB infection. The main question 
in CHB treatment is if  the new antiviral therapies permit 
treatment only guided by DNA levels and ignore other 
factors such as ALT level or histology.

Lok and McMahon consider that treatment is 
indicated if  the risk of  liver–related mortality and 
morbidity in the near future (5-10 years), and the 
likelihood of  achieving maintained viral suppression 
after a defined course of  treatment are high[24]. However, 
present therapies have a high cost and limited efficacy. 
Response to treatment is limited by adverse events 
[interferon (IFN)α and pegylated (PEG)-IFNα], drug 
interactions, drug resistance [nucleotide and nucleoside 
analogs (NAs)], relapses after suspension of  treatment, 
and limited adherence to long-term treatments. 

It may be that the approach to treatment of  CHB 
patients with normal ALT must be done on an individual 
basis, and must consider serum viral levels measured by 
PCR, elevated transaminases, histological lesions, age, 
CHB phases, and family history of  HCC. The response 
to treatment changes with the different phases of  illness. 

VIRAL LOAD AND TREATMENT: 
FAVORABLE ARGUMENTS
It is known that maintained high levels of  HBV DNA 
are associated with progressive liver disease. Serum DNA 
levels are a prognostic factor, and contribute to define 
the phase of  CHB infection, the treatment indication, 
and allow an assessment of  the efficacy of  antiviral 
therapy. High levels of  HBV DNA are an independent 
risk factor for cirrhosis[28] and HCC in Asia[22,29].

The REVEAL (Risk Evaluat ion of  Viraemia 
Elevation and Associated Liver Disease)-HBV study 
group followed a cohort of  3653 HBsAg-positive 
patients in Taiwan. Their average age was 45 years and 
they acquired HBV infection perinatally. A baseline high 
HBV-DNA level > 10 000 copies/mL was associated 
with a significant increased risk of  HCC[30] and with 
progression towards cirrhosis[22]. Those patients that 
have persistently high levels of  viral replication, for up to 
four decades, are at highest risk for HCC/cirrhosis after 
adjusting for HbeAg status, age, sex, ALT level, cigarette 
smoking and alcohol consumption. Many Asian patients 
may be in an immunotolerant phase, and the applicability 
of  these data to western countries is not clear. 

However, Fattovich et al[28] have re-evaluated a cohort 
of  70 Caucasian patients with HBeAg-positive chronic 
hepatitis at presentation, and they have shown that the 
risk of  liver-related mortality in Caucasian adults with 
chronic hepatitis is strongly related to sustained disease 
activity and ongoing high levels of  HBV replication, 
irrespective of  HBeAg status. Other risk factors for 
liver-related death are older age, male sex, cirrhosis at 
entry, and absence of  sustained remission.

It seems that a high level of  HBV DNA is an 
independent risk factor for development of  cirrhosis 

and HCC. The correlation between HBV DNA level 
and degree of  liver injury upon biopsy is not well 
characterized. Serum HBV DNA level of  > 100 000 
copies/mL is not correlated with histological grade or 
stage of  liver disease in CHB patients, whatever the 
status of  HBeAg[9]. Kumar et al[31], in a recent, large 
prospective study, have shown clearly that baseline ALT 
and DNA level are good predictors of  histologically 
significant fibrosis. However, in an analysis of  clinical 
trial data using NAs, Mommeja-Marin et al[32] have shown 
that there is a strong linear correlation between log-
reduction of  HBV-DNA levels and improvement in 
inflammation and fibrosis in liver biopsy.

The interpretation of  serum DNA level is not easy, 
because we do not know the cut-off  value for defining 
indication for and response to treatment. The 2000 
National Institutes of  Health conference chose an 
arbitrary value of  20 000 UI/mL (> 105 copies/mL)[33]. 
As DNA levels have a fluctuating nature, monitoring 
changes in serum DNA levels is an essential tool. 

VIRAL LOAD AND TREATMENT: 
UNFAVORABLE ARGUMENTS
Presently, the viral load cannot be considered as the 
only treatment criterion. HBV DNA persists even in 
persons who have serological recovery from acute HBV 
infection[34]. Patients with low HBV-DNA levels, between 
300 and 104 copies/mL, have, although a very low 
one, a risk of  progression to cirrhosis and HCC[9]. The 
progression in CHB infection is a multi-factorial process 
including interaction between host and environmental 
factors.

ALT value 
Host immune response against HBV is essential to 
control infection. Immune response produces necrosis 
and inflammation of  the liver. Liver biopsy assesses 
necro-inflammatory activity and cirrhosis, and it is 
measured indirectly by aminotransferase level. There is 
no significant interaction between ALT and HBV-DNA 
levels[35].

Many studies have shown a low prevalence of  
significant liver injury in CHB patients with normal 
ALT levels[36-39]. There is a possible bias for including 
blood donors, and a high proportion of  patients in the 
immunotolerant phase. However, ALT values may vary 
with body mass, sex, abnormal lipid and carbohydrate 
metabolism. In addition, recent studies have suggested 
that ALT is an imperfect marker for liver disease activity. 
Some studies have detected significant liver injury in 
CHB patients with normal ALT[40,41]. In a retrospective 
study, Lai et al have investigated 192 CHB patients, with 
viral DNA at 10 000 copies/mL and hepatic biopsy 
or clinical cirrhosis. There were significant fibrosis 
and inflammation in 37% of  patients with persistently 
normal ALT, and a trend for the normal ALT group to 
include younger patients[42].

Kumar et al[31] have found a correlation between 
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histologically significant fibrosis (F score > 2) and 
persistently or intermittently elevated baseline ALT and 
baseline DNA > 10 000 copies/mL. However, a normal 
ALT level in an individual patient does not always 
indicate absence of  significant liver disease. Among 
HBeAg-positive patients with persistently normal ALT, 
60.3% have baseline DNA levels > 5-log copies/mL, 
63% have histological activity of  hepatitis (HAI) > 3, 
and 39.7% have fibrosis stage > 2. Concerning HbeAg-
negative CHB patients with persistently normal ALT 
(PNALT), they observed that 35.3% of  patients have 
baseline DNA levels > 5-log copies/mL, 39.7% have 
HAI > 3, and 13.8% have fibrosis stage > 2. Following 
ASSLD practical guidelines, the inactive carrier state 
is differentiated from HBeAg-negative CHB by serial 
testing of  ALT and serum HBV levels, because of  the 
fluctuating pattern of  AST/ALT. The inactive carrier 
state is defined by normal ALT and HBV DNA < 
2000 IU/mL (10 000 copies/mL). Some studies have 
observed that a cut-off  of  10 000 copies/mL may lead 
to misclassification of  13%-20% of  HBeAg-negative 
CHB patients[43,44]. Kumar et al[31] have obtained similar 
results: 21 of  HBeAg-negative patients with baseline 
DNA levels < 5-log copies/mL and PNALT, have HAI 
> 3 and fibrosis stage > 2. 

Revision of  normal limits for ALT level is advisable. 
The current standards for normal ALT level have been 
defined by using populations that include persons with 
subclinical liver disease, chronic HCV infection or non-
alcoholic fatty liver disease. We considered normal ALT 
to be 40 IU/mL and normal aspartate aminotransferase 
(AST) to be 30 IU/mL. Recently, new upper limits 
of  normal for ALT for men (30 IU/mL) and women  
(19 IU/mL) have been proposed. Revision of  normal 
limits for ALT level is advisable to obtain a new cut-off, 
i.e. ALT = 39 IU/mL (men) and 19 IU/mL (women)[45]. 
Patients with a persistently normal ALT, HBV-DNA 
level >10 000 copies/mL, and significant fibrosis and 
inflammation upon liver biopsy usually have an ALT in 
the high range of  normal (26-40 IU/mL), and are older 
than 40 years old. This is consistent with new AASLD 
guidelines and recent data from Lin et al [46], which 
correlate parameters of  progressive disease with high 
normal ALT. AASLD guidelines suggest decreasing the 
upper limits of  normal for ALT.

ALT, likely with a new-updated cut-off  value, is a 
factor to consider in the treatment of  HBC patients. A 
high ALT value is a predictor of  necro-inflammatory 
activity and a marker of  response to actual treatment. 
In HBeAg-negative patients, its role as predictor of  
response to therapy is unclear. However, a high ALT 
level helps to distinguish between the inactive carrier 
state and asymptomatic HBeAg-negative CHB patients 
with normal ALT. A normal serum ALT level alone in 
patients with active viral replication does not predict 
mild or normal histological findings. 

Value of biopsy: fibrosis and necro-inflammatory activity
Patients with moderate/severe inflammation or bridging 
fibrosis/cirrhosis must be treated[24]. The degree of  

fibrosis or inflammation upon liver biopsy cannot be 
predicted for HBV-DNA levels >10 000 copies/mL. 
ALT is an imperfect marker for liver disease (see above). 
Traditional and current guidelines recommend liver 
biopsy for patients who meet the criteria for chronic 
hepatitis (HBsAg positive for > 6 mo, serum HBV 
DNA > 105 copies/mL or > 20 000 IU/mL, persistent 
or intermittent elevation in ALT/AST levels). These 
patients must be treated if  we follow the guidelines, and 
we believe that liver biopsy may be unnecessary.

Liver biopsy is more important for patients who 
do not meet the current criteria for treatment but have 
serum HBV-DNA levels of  104 to 105 copies/mL 
(2000-20 000 IU/mL) and/or ALT/AST levels that are 
normal or mildly elevated (< 2 × ULN). The presence 
of  significant inflammation or bridging fibrosis/cirrhosis 
is an indication for treatment. In a subgroup of  these 
patients, hepatic elastography can avoid the need to carry 
out a liver biopsy for detection of  significant fibrosis. 
This is a novel non-invasive method to assess hepatic 
fibrosis in patients with a chronic disease, by measuring 
liver stiffness. Its failure rate is about 5% of  cases, mainly 
in obese patients[47,48]. Elastography has a high positive 
predictive value (92%) for diagnosing significant fibrosis 
(F3 and F4) in Asian CHB patients[49]. This method 
does not have a defined role in HBeAg-negative patients 
because histological inflammation during reactivation 
may affect the results[50].

GENOTYPE VALUE
The relationship between genotype and treatment 
indication is not well known as yet. The characteristics 
of  the virus during evolution of  the illness and the 
response to the treatment are acquiring an ever-
increasingly important role. The prevalence of  HBV 
genotypes varies depending on geographical location. 
It differs between Asia and Europe, and within 
European countries. Genotypes B and C are almost 
the only ones present in Asia. Genotypes A and D, 
with a lower prevalence of  types F and G, are the 
most frequent in Europe[51]. Migration is changing this 
distribution[52,53]. In Europe, different genotypes may 
play a role in establishing the response to treatment, 
the manner and time of  transmission, and the rate of  
HBeAg seroconversion with or without therapy[54]. HBV 
genotype may be associated with disease progression[55].

PROBBABILITY OF RESPONSE TO 
TREATMENT AND APPEARANCE OF 
RESISTANCE 
Treatment is indicated if  there is a high risk of  liver-
related mortality and morbility and a high likehood of  
manteined viral supression after a defined course of  
therapy[24]. This risk is variable during the course of  
HBV infection. 

There are several treatment strategies for CHB: 
IFN and PEG-IFN, lamivudine, adefovir dipivoxil, 
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telbivudine and entecavir. None of  theses achieves 
complete HBV eradication and they have limited long-
term efficacy. In the majority of  patients, particularly 
those with HBeAg-negative disease, HBV is suppressed 
but not eradicated by treatment, and relapses occur when 
drug treatment is interrupted.

For HBeAg-positive patients, the likelihood of  a 
sustained virological response to antiviral therapy is  
< 20%-30% of  treated patients, but long-term response 
depends upon HBeAg seroconversion. IFN has proven 
to be efficacious for ALT and DNA normalization, and 
for HBeAg seroconversion in 25%-40% of  HBeAg-
positive patients. HBeAg seroconversion is sustained 
in < 20% at 12 mo. After HBeAg seroconversion is 
achieved, viral suppression is sustained in 50%-90% of  
patients[56,57]. PEG-IFNα2A combined response (HBeAg 
and DNA suppression, and ALT normalization) is better 
than IFN response at 6 mo (24% vs 12%)[58,59]. For NAs, 
HBeAg/anti-HBeAg seroconversion rate is 16%-24%, 
and is similar among different drugs[60-63]. These patients 
have a sustained remission even after therapy is stopped. 
Entecavir seroconversion rates increase in time but there 
are no studies after 3 years of  treatment, therefore, we 
do not know if  these responses will be maintained[64,65].

For HBeAg-negative patients, the sustained response 
is low: 15% show normalization of  serum ALT and 
suppression of  serum HBV DNA[66-69]. For HBeAg-
posit ive patients, the l ikel ihood of  response to 
nucleoside64/nucleotide analogs[70-74] and IFN[75,76]/
PEG-IFN[77] depends greatly upon degree of  serum 
aminotransferase elevation. In general, treatment with 
any of  these drugs does not result in higher rates of  
HBeAg seroconversion compared to non- treatment 
in those who have a serum ALT < 2 × ULN. After a 
year of  treatment, HBeAg seroconversion occurs in 
< 10% of  these patients treated with IFN, lamivudine 
or adefovir. ASSLD guidelines do not recommend 
treatment in normal ALT patients, because it is unlikely 
to achieve HbeAg seroconversion.

IFNs are administered for predefined durations, do 
not select antiviral-resistant mutants, but produce more 
secondary effects (5%-8% treatment withdrawal). NA 
oral agents are administrated until specific endpoints 
are achieved. NA treatment is costly and their long-
term safety and efficacy have yet to be proven. The 
HBeAg-positive patients with normal/low pre-treatment 
ALT level must not be treated with IFNs because the 
sustained response is very low. This subgroup and 
HBeAg-negative patients need long-term or continuous 
treatment. The hardest challenge for NAs is the selection 
of  antiviral-resistant mutants, with long-term treatment. 
The rate at which resistant mutants are selected is 
related to pre-treatment serum HBV-DNA level, speed 
of  viral suppression, duration of  treatment, and prior 
response to NA therapy. Therefore, resistance is greater 
in normal-level ALT, HBeAg-positive patients, because 
slower DNA suppression occurs in the first 6 mo of  
treatment (12 mo for adefovir)[78]. In patients without an 
early virological decrease (3 and 6 mo), treatment should 

be maintained for the long term, which does increase the 
risk of  resistance developing. 

Lamivudine has the higher rate of  resistance, 70% 
after 4 years of  treatment in both HBeAg-positive/
negative patients. Adefovir and telbivudine have the 
same problem. Adefovir resistance in the first year 
is lower than lamivudine resistance, but later, the 
accumulated resistance is of  the order of  2.5% per 
year. Telbivudine selects the same resistant mutants as 
lamivudine. Entecavir-resistant mutation is observed in 
< 1% of  nucleoside-naive patients after 2 and 3 years 
of  treatment; data are lacking after 3 years, although 
resistance is higher in lamivudine-refractory patients[79,80]. 
The most effective method against the development of  
antiviral-resistant HBV is not to treat if  therapy is not 
indicated.

Many new treatments are undergoing testing. None 
of  the combination therapies has been proven to be 
superior to monotherapy, but with some disadvantages, 
such as greater cost, toxicity and drug interactions. 
Finally, current treatments do not eradicate HBV and 
have limited long-term efficacy, especially if  ALT is 
below two times the normal upper average limit. For 
HBeAg-negative patients, prediction of  response is 
unclear. While IFNs are administered for predefined 
durations, NAs are usually administrated until specific 
endpoints. Treatment is long term in normal-level ALT, 
HBeAg-positive and -negative patients, and is associated 
with adverse events and drug resistance. 

CONCLUSION
DNA viral load is associated with disease progression, 
cirrhosis and HCC. In the subgroup of  HBeAg-positive 
patients with DNA levels > 20 000 IU/mL and normal 
(or minimally elevated) ALT, current therapies are of  
limited efficacy and treatment should be considered 
long-term. The risk of  this attitude is the appearance 
of  secondary effects and drug resistance. Therefore, 
viral load is not sufficient for treatment, and we must 
give some thought to other factors, such as histological 
factors (fibrosis/cirrhosis and liver inflammation), 
patient age, disease evolution time, family history 
of  HCC, adverse drug events and development of  
resistance. If  patients have high DNA levels and normal 
ALT, without other unfavorable prognostic factors, it is 
advisable to follow the patients and not to treat them. 
The fluctuations in viral DNA, ALT and liver histology 
in patients with CHB allow us to choose the best time 
to begin treatment. The time required for the best 
response following clinical guidelines may be with the 
same as that required for the best sustained response. In 
HBeAg-negative patients, the cut-off  value of  viral load 
needed to distinguish asymptomatic HBeAg-negative 
CHB patients from those with normal ALT and inactive 
carrier state is not known.

Therefore, it is not the time to treat CHB patients, 
guided only by viral load. We agree with the clinical 
practice guidelines of  the European Association for the 
Study of  the Liver)[81], in which there are three criteria 
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for beginning HBV therapy: serum HBV-DNA levels, 
serum aminotransferase levels, and histological grade 
and stage. Patients should be considered for treatment 
when HBV-DNA levels are > 2000 IU/mL (10 000 
copies/mL) and/or serum ALT is above ULN, and liver 
biopsy (or non-invasive markers when validated) shows 
moderate to severe active necro-inflammation and/or 
fibrosis (greater than A2 or F2 by METAVIR histological 
scoring). This may change if  new, short-term therapies 
appear, and HBV eradication should be possible during 
long-term treatment, without development of  resistance. 
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