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Hepatitis B virus (HBV) is a double-stranded 
DNA virus belonging to the family of hepadna-
viruses. HBV infection is a global public health 

problem. It is estimated that approximately two bil-
lion people worldwide have evidence of past or pres-
ent infection with HBV, and 296 million individuals 
are chronic carriers (i.e., positive for hepatitis B sur-
face antigen [HBsAg]), of whom approximately 
887,000 dies annually from HBV-related liver disease: 
chronic hepatitis B-associated cirrhosis and hepato-
cellular carcinoma [1]. The sequelae of chronic hepa-
titis B virus (HBV) infection vary from an inactive 
carrier state to the development of cirrhosis, hepatic 
decompensation, hepatocellular carcinoma (HCC), 
extrahepatic manifestations, and death. The epidemi-
ological features and transmission modes of hepatitis 
B virus infection are exemplified in Table 1.

The diagnosis of acute HBV infection is based 
upon the detection of hepatitis B surface antigen 
(HBsAg) and immunoglobulin M (IgM) antibody to 
hepatitis B core antigen (anti-HBc). The diagnosis of 
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TABLE 1. Epidemiology and modes of transmission of 
hepatitis B virus infection

High Intermediate Low

Carrier rate ≥8% 2 to 7% <2%

Geographic 
distribution

Parts of 
sub-Saharan 
Africa (e.g., 
Western Africa, 
South Sudan)

Eastern 
Europe; 
Central Asia; 
Southeast 
Asia; China; 
Japan; parts 
of Latin and 
South 
America 
(e.g., Peru, 
Colombia); 
Middle East

United States; 
Canada; West-
ern Europe; 
Mexico; 
Australia; 
New Zealand

Predominant 
age at 
infection

Perinatal and 
early childhood

Early 
childhood

Adult

Predominant 
mode of 
infection

Mother to 
child; 
percutaneous

Percutaneous; 
sexual

Percutaneous; 
sexual



Romanian Medical Journal – Volume 70, No.2, 202372

chronic HBV infection is based upon the persistence 
of hepatitis B surface antigen (HBsAg) for greater 
than six months (Table 2).

Advances in molecular biology techniques led to 
the development of hybridization and polymerase 
chain reaction (PCR) assays for direct determination 
of hepatitis B virus DNA (HBV DNA). The diagnosis of 
HBV infection can also be made by the detection of 
HBsAg or hepatitis B core antigen (HBcAg) in liver tis-
sues by immunohistochemical staining and of HBV 
DNA by Southern hybridization, in-situ hybridiza-
tion, or PCR. Several risk factors for HBV infection 
have been identified, providing a rationale for 
screening. Patient groups for rationale screening are 
:individuals born in areas with high (≥8%) or inter-
mediate (≥2%) prevalence rates for HBV, including 
immigrants and adopted children; pregnant women; 
those requiring immunosuppressive therapy ; do-
nors of blood, plasma, organs, tissues, or semen ; in-
fants born to HBV-infected mothers; household and 
sexual contacts of HBsAg-positive persons; persons 
who have ever injected drugs; persons with multiple 
sexual partners and/or history of sexually transmit-
ted diseases; individuals with chronic liver disease 
(e.g., cirrhosis, fatty liver disease, autoimmune liver 
disease, ALT or AST greater than twice the upper lim-
it of normal); individuals with HIV infection .The de-
velopment of cirrhosis is the most frequent complica-

TABLE 2. Diagnostic tests to determine phase of acute or chronic hepatitis B virus infection.

HBsAg HBeAg
IgM 

anti-HBc
Total 

anti-HBc
Anti 
-HBs

Anti 
-HBe

HBV DNA ALT Interpretation

Acute HBV infection

+ + + ± +++ Elevated Early phase

+ ± + Elevated Window phase

+ + + ± Normal Recovery phase

Chronic HBV infection (HBsAg-positive for >6 months
+++

+ + + - - (Serum HBV typically >1 
million international 
units/mL)
+++

Normal or 
mildly 
elevated

Immune-tolerant 
phase

+ + + - - (Serum HBV >20,000 
international units/mL)
++

Persistently 
elevated

mmune-active, 
HBeAg-positive

+ - + - + (Serum HBV >2000 
international units/mL)
- to ++

Elevated Immune-active, 
HBeAg-negative

+ - + + (Serum HBV ≤2000 
international units/mL)

Normal or 
mildly 
elevated

Inactive chronic 
HBV

- - (generally +) ± ± + in liver; - to + in serum Normal Occult HBV

Adapted from Terrault NA, Lok ASF, McMahon BJ, et al. Update on prevention, diagnosis, and treatment of chronic hepatitis B: AASLD 2018 
hepatitis B guidance. Hepatology. 2018; 67:1560 [4]

tion of chronic hepatitis B virus infection [2-4]. There 
are clinical retrospective and prospective studies 
that indicated that 4-7% of patients with HBeAg-posi-
tive disease and 2-3% of patients with HBeAg-nega-
tive disease will develop cirrhosis per year if untreat-
ed [5-7]. The development of cirrhosis is mainly 
mediated by inflammatory activity in the liver, which 
represents an immune response to infection, and 
which may not be reflected by elevated ALT levels, 
but also other factors may contribute. At the first di-
agnosis of compensated cirrhosis, about 30–70% of 
patients still have active HBV replication associated 
with continued progression of liver disease and de-
creased survival [4,5]. Decompensation of cirrhosis 
can either develop un perceive dover a long period or 
as a complication of an acute hepatitis flare, which 
was found to be the cause in 14% of decompensation 
in one study [6,7]. Another study in 161 patients 
showed that the risk of hepatic decompensation was 
four times higher in HBV DNA-positive patients (13–
18%) than in HBeAg-negative/HBVDNA-negative pa-
tients (4%, P=0.04) during a median follow-up period 
of 6.6 years [8]. Without treatment, the cumulative 
probability of survival over 5 years in patients with 
HBV-related cirrhosis was shown to be84% in two Eu-
ropean studies [4,5]. Fattovich G and colab. illustrat-
ed the progression to decompensated HBV-related 
cirrhosis by Figure 1 [9].
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FIGURE 1. Cumulative probability of progression to decompensation in patients with compensated cirrhosis related to 
hepatitis B virus (HBV) infection.

Adapted from: Fattovich G, Giustina G, Schalm SW, et al. Hepatology. 1995; 21:77 [9]

RISK FACTORS FOR THE DEVELOPMENT OF CIRRHOSIS 
IN HBV-INFECTED PERSONS 

Although a risk tool is the best way to identify an 
individual's future risk of cirrhosis and identify indi-
viduals who should undergo diagnostic testing, 
knowledge of the risk factors associated with cirrho-
sis is useful in predicting the likely effect of treatment 
or avoidance of risk factors, and in planning diagnos-
tic investigations. If the probability of cirrhosis is 
very low (‘good prognosis’), any adverse effects relat-
ed to invasive diagnostic tests, even if rare, will play a 
big part in any decision to perform such tests. If in-
stead the probability of cirrhosis is high (‘bad prog-
nosis’), the impact of new diagnostic information 
may be large, and patients may be ready to accept 
higher risks of diagnostic investigations. There is an 
increased risk of cirrhosis in people who: have hepa-
titis B virus infection, have hepatitis C virus infection, 
misuse alcohol, are obese (BMI of 30 kg/m2 or higher) 
and have type 2 diabetes. To HBV-infected persons 
there are noted some risk factors to the development 
of cirrhosis: alcohol consumption, HBeAg status, met-
abolic syndrome, HBV genotypes and variants, and 
the level of HBV replication.

 A. Alcohol consumption
Hepatitis B virus and alcohol are primary causes 

of cirrhosis. In individuals with HBV infection and 

heavy alcohol use, the progression to cirrhosis and 
HCC is faster compared with those who consume al-
cohol without HBV infection and their survival is de-
creased [10,11]. Alcohol can result in replication of 
HBV, an increase in oxidative stress, a compromised 
immune response to the virus and an increase in liv-
er inflammation, all of which can result in progres-
sion of cirrhosis. HBV-DNA plays an important role in 
the progress of cirrhosis and HCC. Previous studies 
have shown that an elevated serum HBV-DNA level 
(≥10,000 copies/mL) is a strong, independent predic-
tor of disease progression to cirrhosis and liver can-
cer [12,13]. High HBV-DNA load activates the host’s 
immune response to target and destroy infected liver 
cells, resulting in constant inflammation and necro-
sis of liver tissue. Repeated periods of immunologic 
activity with associated liver injury leads to liver fi-
brosis and HCC [14]. Discussion of whether alcohol 
synergizes with HBV to accelerate the progress of liv-
er cirrhosis is limited. Certainly HBV-DNA load in the 
excessive drinking persons was much higher than in 
the moderate drinking persons. This result was con-
sistent with previous work on HBV transgenic C.B-17 
SCID mice fed a standard Lieber-DeCarli ethanol liq-
uid diet, showing viral DNA in serum increased by up 
to 7-fold in the experimental mice compared with 
mice fed the control diet [15]. Similarly, Ganne-Carrié 
et al. [16) showed that in the HEP G2 hepatitis B DNA 
positive cell line the concentration of HBsAg in-
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creased after exposure to ethanol, in both the cells 
and the culture medium, although the increase was 
only significant with 200 mM ethanol. Pre-S1 and 
Pre-S2 envelope proteins levels also increased in the 
culture medium. In addition, CYP2E1-induced oxida-
tive stress potentiates the ethanol-induced transacti-
vation of HBV [17]. Conclusions can also be drawn 
from clinical research results combined with labora-
tory research results that excessive alcohol may in-
fluence the HBV-DNA load, whereas moderate drink-
ing may have less influence. Previous studies have 
shown that an elevated serum HBV-DNA level 
(≥10,000 copies/mL) is an independent risk predictor 
of disease progression to cirrhosis and HCC [18,19]. 
When the HBV-DNA load is high, specific cytotoxic T 
cells are at a low level, but HBV can be cleared by 
non-specific CD8+ cells. Excessive drinking can also 
elevate the HBV-DNA load by weakening the cellular 
immune response to viral structural proteins [20]. 
The weakening of the immune response causes the 
human body to be in an immune-tolerant state, com-
promising the clearance of HBV by the immune sys-
tem, resulting in persistent inflammation.

B. HBeAg status
HBeAg positivity at first presentation of cirrhosis 

is associated with poorer survival, and HBeAg se-
ro-clearance or undetectable HBV DNA during fol-
low-up is associated with better survival [6,7].

C. Metabolic syndrome
Metabolic syndrome may lead to liver manifesta-

tions as non-alcoholic steatohepatitis (NASH) and 
non-alcoholic fatty liver disease (NAFLD). Both repre-
sent risk factors for hepatic fibrosis and may lead to 
liver cirrhosis. Metabolic syndrome was strongly as-
sociated with increased risk of severe fibrosis and cir-
rhosis in patients with chronic HBV infection in a re-
cent large-scale study [21]. Parameters associated 
with superimposed NASH in patients with chronic 
HBV infection are known components of the metabol-
ic syndrome and include abdominal obesity, dyslipi-
demia, hyperglycemia, and arterial hypertension [22].

D. HBV genotypes and variants
For HBV, eight genotypes (A–H) have been identi-

fied based on an intergroup divergence of > 8% of the 
whole HBV genome [23,24]. Hepatitis B virus geno-
types may play a role in the progression of disease to 
cirrhosis and HCC [25]. Thus, HBV genotype A is asso-
ciated with a relatively low risk of development of 
cirrhosis. On the other hand, genotype C seems to be 
associated with a higher risk of HCC and cirrhosis 
than genotypes A, B or D [25-27]. However, because 
HBV genotypes have a typical geographical distribu-
tion, it must be considered that epidemiological and 

environmental influences may contribute to the indi-
vidual risk of developing cirrhosis as well as the 
mode of HBV transmission, the duration of HBV in-
fection, exposure to liver-toxic agents and secondary 
diseases, which may have an impact on different dy-
namics of the development of cirrhosis in different 
parts of the world. Apart from HBV genotypes, other 
genetic variations of HBV such as pre-S mutations 
were also found to influence the development of cir-
rhosis. Thus, in a long-term follow-up study in 141 
HBeAg-negative patients, a two-fold increase in the 
risk of developing cirrhosis was found in patients in 
whom pre-S mutations were detectable at baseline 
[25]. Also, mutations within the core promoter re-
gion, namely the mutations A1762T/G1764A and 
T1768A have been shown to be associated with an 
increased development of cirrhosis [28,29].

E. The level of HBV replication
Numerous studies have shown that in individuals 

with HBV infection, the progression to cirrhosis cor-
relates with the serum level of circulating virus, de-
spite their different methodology and study designs 
[30-32]. In the REVEAL study (Risk Evaluation of Viral 
Load Elevation and Associated Liver disease/can-
cer-HBV), which analyzed 3653 mono-infected HBV 
carriers over 12.5 years of follow-up, elevated HBV 
DNA levels at baseline were significantly associated 
with HBeAg positivity, cirrhosis, younger age, male 
sex, and elevated serum ALT levels [31]. In this study, 
the incidence of newly diagnosed cases of cirrhosis 
increased over time in proportion to serum HBV DNA 
levels at study entry, which were found to be the 
strongest independent predictors of the development 
of cirrhosis. A low incidence of the development of 
cirrhosis was found in patients with HBV DNA of less 
than 2000 IU/ml. Based on these results, an HBV DNA 
level of ≥ 2000 IU/ml was chosen as an indication of 
antiviral treatment for patients without cirrhosis by 
many recent treatment guidelines [33-35].

Persons who are HBsAg positive should:
−− have sexual and household contacts vaccinated,
−− use barrier protection during sexual inter-

course if partner not vaccinated or naturally 
immune, 

−− not share toothbrushes or razors, 
−− cover open cuts and scratches, 
−− clean blood spills with detergent or bleach,
−− not donate blood, organs, or sperm.

Children and adults who are HBsAg positive:
−− can participate in all activities including con-

tact sports,
−− should not be excluded from daycare or 

school participation and should not be isolat-
ed from other children,

−− can share food, utensils, or kiss others.
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HBsAg-positive persons should be counseled re-
garding prevention of transmission  of HBV:

−− Sexual and household contacts of HBsAg-posi-
tive persons who are negative for HBV sero-
markers should receive hepatitis B vaccination

−− Newborns of HBsAg-positive mothers should 
receive HBIG and hepatitis B vaccine at deliv-
ery and complete the recommended vaccina-
tion series. In addition, antiviral therapy 
should be offered to mothers with a high HBV 
DNA level.

−− Persons who remain at risk for HBV infection 
such as infants of HBsAg-positive mothers, 
healthcare workers, dialysis patients, and sex-
ual partners of HBsAg-positive persons should 
be tested for response to vaccination 

•	 Postvaccination testing should be per-
formed at 1 to 2 months after the last dose, 
except for infants born to HBsAg-positive 
mothers in whom testing should be per-
formed at age 9 to 12 months or 1 to 2 
months after the last dose of hepatitis B 
vaccine if immunization is delayed

•	 Follow-up testing of vaccine responders is 
recommended annually for chronic hemo-
dialysis patients. 

−− Abstinence or only limited use of alcohol is 
recommended in HBsAg-positive persons

−− Persons who are positive only for anti-HBc 
(HBsAg-negative) and who are from a low en-
demic area with no risk factors for HBV 
should be given the full series of hepatitis B 
vaccine.

IS LIVER BIOPSY USEFUL FOR PATIENTS WITH                             
HBV ASSOCIATED CIRRHOSIS?

      Most patients with HBV infection will not need 
a liver biopsy. However, a liver biopsy may be useful 
in the following scenarios:

1.	 Patients who have persistently elevated ALT 
but persistently low HBV DNA to exclude other 
causes of liver disease.

2.	 Patients who do not meet criteria for treat-
ment but are at risk for having histologically 
active or advanced liver disease that would 
benefit from treatment. These include patients 
who have ALT levels that are normal or mildly 
elevated (<2 x the upper limit of normal [ULN]), 
an HBV viral load that is persistently elevated 
(e.g., >6 months), and one of the following risk 
factors:

■■ 	age >40 years.
■■ a family history of HCC

       An elevated HBV DNA is considered >2000 in-
ternational units/mL (104 copies/mL) for HBeAg-neg-

ative patients or >20,000 international units/mL (>105 
copies/mL) for HBeAg-positive patients. A normal se-
rum ALT level alone in patients with active viral rep-
lication does not predict mild or normal histologic 
findings [36,37]. As an example, one report found 
that up to 37 percent of patients with persistently 
normal ALT and HBV DNA levels >10,000 copies/mL 
(approximately >2000 international units/mL) had 
significant fibrosis and inflammation on liver biopsy. 
On subgroup analysis, most such patients had an ALT 
in the high range of normal and were older than 40 
years of age. By contrast, two studies in patients in 
the immune tolerant phase of chronic HBV infection 
found that despite high HBV DNA levels, most pa-
tients had no or minimal fibrosis [38,39]. The deci-
sion to obtain a liver biopsy should be made on a 
case-by-case basis in consultation with a specialist in 
liver diseases.

TREATMENT IN HBV-RELATED CIRRHOSIS: RISK AND 
BENEFITS

 The aim of antiviral therapy is to stop HBV-associ-
ated liver injury, to improve hepatic dysfunction and 
decrease the risk of mortality. The goals of antiviral 
therapy are suppression of HBV DNA, loss of HBeAg 
(in patients who were initially HBeAg-positive), and 
loss of HBsAg. A sustained viral response, particular-
ly in those who clear both HBeAg and HBsAg, is al-
most invariably accompanied by normalization of 
serum ALT, a decrease in necro inflammatory activi-
ty, and over time, a decrease in fibrosis as well. Anti-
viral treatment can also reduce the risk of long-term 
complications from chronic HBV (e.g., liver failure 
and hepatocellular carcinoma) as well as the trans-
mission of HBV to others. For some patients, immedi-
ate antiviral therapy is indicated, whereas for others, 
treatment may be deferred with careful monitoring. 
The observation of a strong association between the 
development and decompensation of cirrhosis as 
well as between the development of HCC and the lev-
el of HBV replication suggests that suppression of 
HBV replication by long-term antiviral treatment 
may decrease the risk of complications in patients 
with HBV-related cirrhosis [35,40,41]. Antiviral thera-
py should therefore be begun as soon as the diagnosis 
is established to suppress HBV replication to unde-
tectable levels as measured with a highly sensitive 
assay as recommended in recent treatment guide-
lines. The indication for antiviral treatment is given if 
any HBV DNA levels are detectable in the serum of 
HBV-infected patients with cirrhosis. The incidence 
of HCC is increasing slowly in patients with HBV-re-
lated cirrhosis and to date, only a few long-term stud-
ies of patients undergoing antiviral treatment are 
available. A randomized placebo-controlled study in 
651 patients showed that lamivudine (LAM) therapy 
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for a median of 32.4 months could reduce the inci-
dence of HCC in patients with advanced fibrosis or 
compensated cirrhosis (hazard ratio 0.49, P = 0.047) 
[42]. However, no protective effect was found in pa-
tients whose Child-Turcotte-Pugh-Score (CTP) was 
greater than 7 at the start of LAM treatment. Consist-
ently, in a recent retrospective Greek study in 818 pa-
tients (517 with chronic hepatitis B only, 160 with 
compensated and 56 with decompensated cirrhosis, 
85 with unclassified disease) who were retrospective-
ly analyzed for a mean of 4.7 years of successful nu-
cleosides analogue (NUC) treatment, the incidence of 
HCC in Child B and Child C patients was not decreased 
[43]. The probability of developing HCC was also 
strongly associated with an age>60 years. In patients 
with a longer duration of disease and more signifi-
cant fibrosis, the conditions for the development of 
HCC may already exist regardless of the beneficial 
effects of an antiviral treatment.

How to treat?
For patients with decompensated cirrhosis, 

interferon is contraindicated [44]. Interferon may 
be used with caution in patients with compensated 
cirrhosis, normal hepatic synthetic function, and 
minimal or no evidence of portal hypertension, but 
nucleos(t)ide analogs are safer [51]. Tenofovir or 
entecavir can be used for patients with cirrhosis. We 
generally prefer entecavir (ETV) for patients with 
decompensated cirrhosis who are treatment naïve.
[52]. Such patients are at risk for acute kidney injury 
secondary to the hepatorenal syndrome, and 
entecavir has not been shown to be nephrotoxic, 
whereas tenofovir disoproxil fumarate (TDF) has 
been associated with reduced kidney function. In 
patients with decompensated cirrhosis, the virologic 
and clinical outcomes with entecavir are comparable 
to tenofovir and better than adefovir and 
lamivudine. These findings are highlighted in the 
following studies:

1.	 A meta-analysis of 13 trials that included 873 
patients compared entecavir with lamivudine 
for the treatment of HBV-related decompensated 
cirrhosis [55]. Entecavir produced significantly 
lower HBV DNA levels and significantly less 
drug resistance (0.3 versus 14.3 percent) as com
pared with lamivudine. Entecavir also resulted 
in not significantly greater HBeAg serocon
version (32 versus 25 percent at 48 weeks) and 
lower mortality (6.4 versus 7.9 percent). Both 
drugs significantly improved liver function, and 
both were safe and well tolerated.

2.	 A randomized, open-label study compared 
entecavir (1 mg daily) with adefovir (10 mg 
daily) in 191 patients with HBV and decom
pensated cirrhosis for up to 96 weeks [54]. The 
entecavir group had a greater decline in HBV 

DNA levels and was more likely to achieve an 
HBV DNA level of <300 copies/mL (approxi
mately 60 international units/mL: 57 versus 20 
percent at week 48). About two-thirds of pa
tients in both groups showed either improve
ment or stabilization in Child-Turcotte-Pugh 
status. Adverse events were similar between 
the groups.

3.	 A phase II randomized double-blind study 
evaluated safety in 112 patients with decom
pensated liver disease who were assigned to 
treatment with tenofovir, tenofovir plus 
emtricitabine, or entecavir [56]. Tenofovir 
and entecavir were both well tolerated and 
associated with similar improvements in 
virological, biochemical, and clinical features.

4.	 One study included 70 treatment-naïve pa-
tients who received entecavir (0.5 mg daily) 
for one year 957). During follow-up, 15 patients 
dropped out (nine because of death or the need 
for liver transplantation, and six were lost to 
follow-up). Of the remaining 55 patients, 49 
percent had improvement in Child-Turcotte 
Pugh score of ≥2 points. On intention-to-treat 
analysis, 92 percent became HBV DNA nega-
tive, and 54 percent lost HBeAg. Adverse events 
were not discussed.

5.	 A retrospective cohort study compared clinical 
outcomes in 482 entecavir-treated and 69 
treatment-naïve patients (i.e., historical con-
trols who were untreated) with cirrhosis [58]. 
Entecavir-treated patients who achieved viral 
suppression had a reduced risk of all clinical 
outcomes (hazard ratio [HR] 0.51; 95% CI 0.34-
0.78), including hepatocellular carcinoma and 
mortality (liver-related and all-cause mortali-
ty].

Although entecavir is well tolerated in most pa-
tients with cirrhosis, entecavir can result in severe 
lactic acidosis when used in patients with decompen-
sated cirrhosis [59]. Lactic acidosis may be a class ef-
fect of nucleosides and/or related to sepsis, which 
occurs commonly in hospitalized patients with de-
compensated cirrhosis.

Tenofovir alafenamide (TAF) is an alternative 
agent, but efficacy and safety data in patients with 
decompensated liver disease are lacking. Recently 
there was reported a new protocol for administra-
tion of tenofovir: for most patients who are initiating 
therapy with tenofovir, it is recommend tenofovir 
alafenamide (25 mg daily), if available, rather than 
tenofovir disoproxil fumarate (TDF) (300 mg daily) 
(Grade 1B). Although there is more experience with 
TDF, tenofovir alafenamide appears to be equally ef-
fective and is associated with less renal and bone tox-
icity. In addition, for most patients who were origi-
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nally started on TDF, we suggest switching to 
tenofovir alafenamide (Grade 2B). Lactic acidosis 
has been reported in patients with severe liver dys-
function receiving entecavir [45]; however, this is 
likely a class effect of nucleos(t)ide analogs. Several 
larger studies did not observe any clinical cases of 
lactic acidosis, but lactate levels were not monitored 
in those studies. Treatment of such patients should 
be coordinated with a transplant center. In general, 
there is no evidence that initiating combination ther-
apy with two nucleos(t)ide analogs (e.g., entecavir 
and TDF) is superior to monotherapy [53]. Although 
combination therapy results in more rapid viral sup-
pression in patients with high baseline HBV DNA, it 
has not been determined whether accelerating viral 
suppression improves clinical outcomes. 

Patients with life-threatening liver disease sec-
ondary to HBV should initiate antiviral therapy. This 
includes patients with acute liver failure (e.g., fulmi-
nant acute HBV, severe exacerbation of chronic HBV), 
as well as those with decompensated cirrhosis and a 
detectable HBV DNA by polymerase chain reaction 
(PCR) assay (regardless of the ALT level) [46]. Such pa-
tients should also be evaluated for liver transplant.

A summary of the modality of treatment is pre-
sented below.

I.	 To patients with cirrhosis compensated with 
any ALT and detectable HBV DNA (PCR) with 
HBV DNA >2000 international units/mL treat 
them with ETV, TAF, or TDF; treatment should 
be continued indefinitely.

II.	 To patients with cirrhosis compensated with 
any ALT and detectable HBV DNA (PCR) with 
HBV DNA<2000 international units/mL consid-
er treatment particularly if ALT elevated; close 
monitoring if treatment is not initiated.

III.	To patients with cirrhosis decompensated 
with any ALT and detectable HBV DNA (PCR) 
treat immediately, regardless of ALT or HBV 
DNA levels: ETV preferred. TDF may be used 
with close monitoring of renal function. There 
is an indication for liver transplant.

IV.	To patients with cirrhosis compensated with 
any ALT and undetectable HBV DNA (PCR) 
observe, recheck HBV DNA during follow-up, 
evaluate for other causes of cirrhosis if HBV 
DNA remains undetectable.

V.	 To patients with cirrhosis decompensated 
with any ALT and undetectable HBV DNA 
(PCR) refer for liver transplant, recheck HBV 
DNA during follow-up, evaluate for other caus-
es of cirrhosis.

Monitoring on therapy 
 To monitor the response to nucleos(t)ide therapy 

we measure:

•	 HBV DNA every three months until undetecta-
ble for at least two consecutive visits; we then 
decrease the frequency to every six months. 

•	 Aminotransferases every three months; the 
frequency can be decreased to every six 
months in patients with an undetectable HBV 
DNA or normalized ALT. 

•	 HBeAg and anti-HBe every 12 months in pa-
tients who are HBeAg positive to determine if 
seroconversion has occurred; if HBeAg sero-
conversion has occurred, we repeat the HBeAg 
and anti-HBe to confirm the result.

•	 HBsAg should be tested yearly in patients with 
undetectable HBV DNA.

In addition, we monitor for adverse reactions to 
the antiviral medications. If TDF or adefovir are 
used, creatinine and phosphate should be moni-
tored every three to six months. For those with de-
compensated cirrhosis, the creatinine should be 
monitored more frequently (e.g., every one to three 
months). The frequency of monitoring can be re-
duced (but not eliminated) if tenofovir alafenamide 
is used, although there are no clear guidelines. Moni-
toring creatinine every 12 months is reasonable for 
patients at low risk of renal impairment. 

Duration of treatment
For patients with cirrhosis, lifelong therapy with 

oral agents is typically administered to reduce the 
risk of clinical decompensation if a relapse occurs. 
Therapy should be continued even with those who 
are HBeAg-positive and have seroconverted to an-
ti-HBe on nucleos(t)ide therapy, as well as those with 
decompensated cirrhosis who have resolution of cir-
rhosis complications on treatment. Although it is pos-
sible that treatment may be discontinued in those 
with compensated cirrhosis who have lost HBsAg, or 
those who have documentation of cirrhosis regres-
sion by histology or noninvasive assessment of liver 
fibrosis, there is insufficient evidence to guide treat-
ment decisions for this group of patients. 

Risk and screening for                                  
hepatocellular carcinoma

Chronic HBV infection has been associated with 
increased risk for HCC [60-63]. While HCC can devel-
op in patients with chronic HBV but without cirrho-
sis, most patients with HBV who develop HCC will 
have cirrhosis [64]. Similarly, the annual incidence of 
HCC among those with HBV infection is higher in pa-
tients with cirrhosis compared with no cirrhosis (3.2 
versus 0.1 cases per 100 person-years) [65].

In addition to cirrhosis, other HBV-related factors 
that were associated with HCC risk include:
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■■ High viral load (i.e., HBV DNA levels >106 cop-
ies /mL) [66].

■■ HBeAg positivity (an indicator of a prolonged 
replication phase) [67].

■■ HBsAg levels >1000 IU/mL in patients with 
HBeAg negative chronic HBV with low viral 
load (i.e., inactive chronic HBV) [63,68,69].

■■ HBV genotype C [70].

■■ Male sex (for patients who are HBsAg positive) 
[68,71].

■■ Viral coinfection (HCV or hepatitis D virus) 
[72,73]. 

■■ Coinfection with HBV and hepatitis E virus 
(HEV) was associated with increased HCC risk 
compared with HEV infection alone [74]. How-
ever, coinfection was associated with lower 
HCC risk compared with HBV infection alone, 
implying that HEV infection served to mitigate 
rather than promote the effect of HBV on HCC 
carcinogenesis. 

■■ HBsAg clearance – Despite a generally favora-
ble prognosis, clearance of HBsAg did not elim-
inate the risk of HCC [75,76]. In a study includ-
ing 1271 patients, chronic HBV with average 
follow-up of 20 years, HCC incidence was low-
er in patients who were HBsAg negative com-
pared with those who were HBsAg positive (37 
versus 196 per 100,000 person-years), but still 
higher than the general population [76].

Other risk factors that can concurrently exist in 
persons with HBV infection and are associated with 
HCC risk include [75,77-81]:

•	 Age – Young age of HBV acquisition or older 
age among those with chronic infection.

•	 Lifestyle factors – Alcohol or tobacco use.

•	 Blood group B (in males only) [82].

•	 Family history of HCC [81].

   Periodic screening for hepatocellular carcino-
ma (HCC) should be performed in select patients 
with chronic HBV. Screening should be performed 
regardless of antiviral therapy. Several different 
guidelines issued by the American Association for 
the Study of Liver Diseases (AASLD), the European 
Association for the Study of the Liver, European Or-
ganization for Research and Treatment of Cancer 
(EASL-EORTC), the Japan Society of Hepatology 
[2,3,47,49,50], provide recommendations for HCC 
screening: perform ultrasound screening (with or 
without screening for alpha-fetoprotein) every six 
months for:

■■ All HBsAg-positive patients with cirrhosis 

■■ HBsAg-positive adults at high risk for HCC: 
Asian men over 40 years of age; Asian women 
over 50 years of age; persons with a first-de-

gree family member with a history of HCC; 
persons with HDV; African Americans people.

    2018 Practice Guidance by the American Associ-
ation for the Study of Liver Diseases recommend HCC 
surveillance in all patients with cirrhosis (from any 
cause) who are treatment candidates, which includes 
the following groups [47]:

■■ patients with Child-Pugh class A or B
■■ patients with Child-Pugh class C, only if they 

are waitlisted for transplantation.
The annual incidence of HCC in these populations 

exceeds 1.5 percent, a threshold above which surveil-
lance for HCC is thought to be cost effective in the 
identified subgroups [48]. Surveillance is not recom-
mended in patients with Child-Pugh class C due to 
their limited expected lifespan and low hepatic func-
tional reserve to tolerate treatment for detected can-
cer.

CONCLUSIONS

    Until very recently, hepatitis B virus (HBV)-asso-
ciated cirrhosis precipitated by alcohol consumption, 
HBeAg status, metabolic syndrome, HBV genotypes 
and a high level of HBV replication was often regard-
ed as an irreversible condition. It is associated with 
strongly increased mortality and a high risk of the 
development of hepatocellular carcinoma (HCC). But 
the new era of antiviral treatment with nucleos(t)ide 
analogs show us how we can prevent the develop-
ment of cirrhosis in patients with chronic HBV infec-
tion and hepatic decompensation in many patients 
with HBV-related cirrhosis. Nucleos(t)ide analogs 
treatment also results in better survival and im-
proves recovery of liver function in patients with 
HBV-related decompensated cirrhosis as well as re-
verting fibrosis and cirrhosis in many patients. Nu-
cleos(t)ide analogs treatment in patients with cirrho-
sis should be initiated as early as possible and should 
result in complete suppression of HBV replication, 
but the antiviral potency of the different nucleos(t)
ide analogs did not influence the survival rate. Treat-
ment with nucleos(t)ide analogs is generally safe and 
well tolerated in patients with decompensated cir-
rhosis. Lactic acidosis is a general risk in patients 
with decompensated cirrhosis; therefore, lactate lev-
els should be monitored in all patients with HBV-re-
lated cirrhosis undergoing antiviral treatment. Al-
though treatment can decrease the probability of the 
development of HCC in patients with cirrhosis, pa-
tients with a Child-Turcotte-Pugh-Score (CTP) score ≥ 
7 remain at a high risk of developing HCC whatever 
the long-term response to antiviral treatment may be 
and thus require life-long screening for HCC.
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