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ABSTRACT 
Chronic viral hepatitis is a public health issue both worldwide and in Romania, where the prevalence of the 
disease is still high. We present the available therapies used for chronic viral hepatitis B treatment in children, 
worldwide and in Romania, indications and contraindications of treatment, benefits and disadvantages for each 
class. The present paper reviews only the treatment options and not profilactic measures for pediatric chronic 
viral hepatitis B. Currently, in Romania, standard Interferon is the treatment of choice. Entecavir is the only of 
the nucleotidic/nucleosidic analogues which is approved for children use, but not in those weighting less than 
32.6 kg. Tenofovir, Adefovir and Lamivudine are not approved for pediatric chronic viral hepatitis B. Considering 
the fact that the disease progression is longer when the infection occurs earlier in life, efficient treatment is im-
portant for children with chronic viral hepatitis B. The availability of more treatment options provides a chance 
for patients who are nonresponsive to first line therapies. 

Keywords: chronic viral hepatitis B, children, treatment

I. INTRODUCTION

Chronic viral hepatitis is one of the most com-
mon infectious diseases worldwide. Global preva-
lence is estimated at 350-400,000 million people, 
with the highest rate in sub-Saharian Africa and 
Eastern Asia (5-10% of the adult population chro-
nically infected). In Central and Eastern Europe 
and in Romania the reported prevalence is 2-5%, 
while in North America and Western Europe it is 
below 1%. (1) Forty five percent of the global po-
pulation lives in hepatitis B highly endemic regi-
ons, while another 40% are located in intermediary 
prevalence regions. (2) One third of the world’s po-
pulation has been infected with hepatitis B virus 
and 5% are chronically infected, rarely during 
childhood (0-4%). Approximately 25% of the chro-
nically infected population will develop complica-
tions of the disease (cirrhosis and hepatocellular 
carcinoma) and about 780,000 people die annually 
from these complications. (3-5) 

Chronic viral hepatitis is a public health issue, 
generating high morbidity and mortality, especially 
in developing countries, with insufficient therapeu-

tic resources. Costs for prevention are lower than 
the costs for disease and complications treatment, 
both financially and regarding morbidity and mor-
tality. In order to improve treatment results, new 
molecules have been developed, with better results, 
easier administration and fewer side effects. The 
present paper is a review of both well recognized 
treatment options and newer, recent methods. We 
do not present profilactic measures for chronic vi-
ral hepatitis B. 

II. ANTIVIRAL TREATMENT

The aim of the antiviral treatment is to improve 
survival and to enhance the quality of life for pati-
ents, by reducing the risk of developing progressive 
liver disease, hepatocellular carcinoma or cirrhosis. 
The goal is stopping/inhibiting viral replication in 
order to reduce infectivity, stop disease progression 
and decrease the risk of developing complications. 
The uncertainty related to the necessity or moment 
of treatment initiation is based on the observation 
that most of the patients who do not receive treat-
ment (with mild or active liver disease) achieve 
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HBsAg seroconversion spontaneously in the first 
20 years of life. (6,7) Long-term research has de-
monstrated the fact that hepatitis B infected pati-
ents develop a similar level of antibodies to those 
of patients who receive Interferon treatment, but 
over a longer period of time. Acceleration of the 
seroconversion process is useful for reducing infec-
tivity and disease activity, although HBsAg is still 
present in the hepatocytic core, therefore maintai-
ning the risk of developing hepatocellular carcino-
ma or extra hepatic autoimmune manifestations. (8)

Currently available treatment options for chro-
nic hepatitis B include Interferones (standard Inter-
feron and pegylated Interferon), nucleotidic analo-
gues (Adefovir, Tenofovir) and nucleosidic analogues 
(Lamivudin, Entecavir, Telbivudin, and Emtricita-
bin). Most of the pediatric patients remain at the 
immune-tolerant phase (high viral load, normal 
transaminases, no hepatic inflammatory activity in 
liver biopsy) for a long period of time. According 
to the current guidelines, children with a viral load 
above 2,000 IU/ml, with histologic evidence of ac-
tive liver disease and transaminases higher than 1.5 
times the highest normal value (two occasions over 
at least 6 months if HBeAg is positive, three occa-
sions over the last 12 months if HBeAg is negative) 
are potential candidates for treatment initiation. Li-
ver biopsy is controversial, but in its absence Fibro-
max or Fibroactitest may be used to assess in-
flammation and fibrosis. Currently, Interferons are 
considered the agents of choice, while nucleotidic/
nucleosidic analogues are used as second-line treat-
ment. (9,10)

In the United States alpha Interferon is recom-
mended for children older than 3 years of age, whi-
le Lamivudin and Entecavir may be used in chil-
dren at least 2 years of age. Tenofovir and Adefovir 
are approved for patients 12 years or older. In the 
adult population, newer and more efficient molecu-
les had been developed, therefore Interferon, Lami-
vudin and Adefovir are no longer the treatment of 
choice. Some of these are not approved in children, 
while others may not be used for the treatment of 
young patients (eg. Entecavir, Tenofovir). (11) The 
use of different therapies in the adult population 
has led to the conclusion that the best outcome is 
obtained when using a single agent – either pegyla-
ted alpha Interferon, Entecavir or Tenofovir. There-
fore they are considered first-line treatment in naïve 
patients. (5)

II.1 Interferons
Standard Interferons are proteins and glyco-

proteins with a molecular weight that ranges from 

15,000 to 27,000 Daltons. They are synthetized and 
secreted by the cells in response to viral infections, 
biological or synthetic inductors. (12) They are also 
involved in controlling and eliminating the viral in-
fection from the host. Interferons are classified 
according to receptor specificity. Type 1 Interfe-
rons, with antiviral properties, include alpha Inter-
feron (produced by leukocytes), beta Interferon 
(produced by fibroblasts) and omega Interferon. 
Type 2 Interferons, as for instance gamma Interfe-
ron, are the immune ones, synthetized by lympho-
cytes which have been activated by specific anti-
gens or mitogenic substances. Alpha Interferon, the 
one used for chronic hepatitis B treatment, is a pro-
tein involved in intracellular signaling, which is 
mainly immunomodulatory, but also has direct but 
limited antiviral effect. Interferon has cytotoxic 
effect on viral infected cells. The main benefit of 
the Interferon treatment is the fact that it doesn’t 
induce resistance and it enhances viral clearance by 
modulation of the host’s immune system. Low viral 
load, high transaminases (ALT), histopathologic 
scores suggestive for high activity of the disease, 
recent infection and the absence of viral coinfecti-
on are considered positive outcome predictors of 
interferon treatment. The efficacy of Interferon the-
rapy is restricted by the protein properties – low 
stability, short half-life (4 to 16 hours, with the hi-
ghest seric value 3 to 8 hours after administration) 
and immunogenicity. (13-15)

Alpha 2b Interferon is recommended for chronic 
viral hepatitis B treatment in children older than 3 
years of age, with positive HBsAg for at least 6 
months, signs of viral replication (positive HBeAg, 
viral load higher than 2,000 IU/ml) and high ALT 
value. It is disputed weather liver biopsy should be 
performed before initiating Interferon alpha 2b 
treatment in order to assess the severity of the liver 
disease. Treatment should not be given unless the 
disease is compensated. (12) Interferon is contrain-
dicated in patients with decompensated liver cirr-
hosis (Child B or C, liver cirrhosis with hypersple-
nism) because even low doses can aggravate the 
liver disease, patients with history of hepatic en-
cephalopathy, esophageal varices or ascites. It is 
not recommended for patients with high bilirubin 
levels (above 3 mg/dL), low albumin (below 30 g/L), 
prolonged prothrombin time (above 3 sec) or he-
matological abnormalities (leukocytes below 
4,000/mm3 or thrombocytes below 150,000/mm3). 
(10,12,16) Other relative or absolute contraindica-
tions include sever renal disease, cardiovascular 
conditions (including coronary disease), epilepsy 
or other central nervous system disorders, decom-
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pensated thyroid disease (especially hyperthyroi-
dism), autoimmune conditions (including auto-
immune hepatitis), immunosuppressive treatment, 
severe depression, anemia or presence of autoanti-
bodies. (10,17) 

Most common side effects are flu-like ones (fe-
ver, myalgia, headache, etc.), but also neuropsychi-
atric disorders (depression, hetero and auto- aggres-
sive behavior and suicidal conduct). Therefore 
close follow-up of patients during treatment is re-
commended. Neuropsychiatric disorders usually 
resolve when treatment is stopped. Another repor-
ted side effect is bone marrow aplasia, which may 
lead to sever cytopenia, including aplastic anemia. 
Interferon alpha 2b/2a may induce thyroid disor-
ders (hypothyroidism/hyperthyroidism) but with a 
lower prevalence. Autoimmune side effects have 
been reported as well – thrombocytopenia, vasculi-
tis, Raynaud phenomena or even rheumatoid arthri-
tis, systemic lupus erythematosus or rhab-
domyolysis. Less frequent side effects include 
alopecia, failure to thrive, cardiovascular disorders 
(hypotension, arrhythmia or tachycardia) or cere-
brovascular events. (12)

The advantage of alpha Interferon is that it may 
be used from a young age, for a short period of time 
(6 to 12 months) and does not develop resistance, 
but it also has the disadvantage of parenteral admi-
nistration and side effects. 

The recommended dose is 5-10 MU/m2 per 
dose, 3 times a week for 24 weeks. If after 24/48 
weeks the viral load has decreased with more than 
2 log10, therapy should be continued until week 
48. (6,7,18) 

Pegylated Interferon (polyethylene-glycol linked 
Interferon). Polyethylene glycol is a polymer used 
in order to modify the pharmacological characteris-
tics of biologically active proteins, without deacti-
vating them, lengthening the protein’s duration of 
action by prolonging its half life, protecting it from 
proteolysis, and delaying its renal clearance. 
(13,15) There are two types of pegylated alpha In-
terferon – 2a and 2b. Pegylated Interferon has not 
been approved for treatment of chronic hepatitis B 
in children. In adults, pegylated Interferon alpha 2a 
may be used regardless of the HBeAg status, while 
pegylated alpha 2b Interferon is only approved for 
chronic hepatitis B in some countries. Its contrain-
dications include autoimmune hepatitis, severe de-
compensated liver disease, cardiovascular disor-
ders, HIV coinfection in patients with moderate 
hepatic disease, Telbivudine treatment, children 
younger than 3 years of age and psychiatric disor-
ders (severe depression in particular). (15,19,20)

II.2 Nucleosidic/nucleotidic analogues
Nucleosidic/nucleotidic analogues suppress vi-

ral replication by discontinuing DNA synthesis 
process (altering the polymerase, which is essential 
for viral replication), but have minimal effect on 
DNAccc localized in the core of the hepatocyte (in-
trahepatic viral replication intermediate form of 
DNA), which is extremely stable. This makes it di-
fficult for the virus to be eradicated and leads to the 
necessity of maintaining viral suppression for a 
long time. (15) They can be categorized into nu-
cleotidic analogues (Adefovir and Tenofovir) and 
nucleosidic analogues (Lamivudin, Telbivudin and 
Entecavir). (15,21)

Nucleotidic/nucleosidic analogues have been 
considered second line therapy because of the risk 
of developing mutant, drug resistant hepatitis B vi-
rus strains. Resistance to oral antivirals emerges in 
case of prolonged treatment, reaching 23% in chil-
dren after 2 years of treatment. After resistance ap-
pearance liver function tests may deteriorate show-
ing the need of changing the therapy. A good 
treatment outcome can be achieved when HBeAg 
seroconversion is attained before the emergence of 
resistance. While resistance rate has declined, nu-
cleotide/nucleoside analogues have been approved 
for adolescent use as first line treatment. For pati-
ents 12 years or older Tenofovir is the treatment of 
choice, while Entecavir is approved for children 
older than 2 years of age in the United States but 
only after 16 or 18 years of age in other countries. 
Entecavir is the best option because treatment res-
ponse is good, it has few side effects and emergence 
of resistance is unlikely. All nucleotide/nucleoside 
analogues have the advantage of oral administra-
tion, as well as the disadvantage of prolonged treat-
ment. (6,22,23)

Treatment compliance is one of the most impor-
tant positive predictor for this class of molecules. A 
significant proportion of the patients who experien-
ce virological breakthrough have had a low thera-
peutic compliance. The dose of medication should 
be checked regularly because children may have a 
rapid weight gain rate. Treatment response at week 
24 is important because patients who present com-
plete virologic response (negative viral load) gene-
rally have a low rate of resistance. Complete res-
ponse is defined by negative viral load, HBeAg 
seroconversion and normalization of transamina-
ses. (22)

Lamivudin has few side effects, but a high rate 
of resistance emergence, which increases with the 
duration of treatment. The recommended dose is 3 
mg/kg/day (maximum 100 mg/day), once daily. 
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The success rate ranges from 25 to 35 percent. The 
rate of mutations is high, reaching 70% after 3 
years of treatment. Long time therapy is limited by 
the emergence of resistance, which leads to viral 
replication and disease progression. Transaminases 
level and viral load are lower than originally when 
mutant strains develop, because their ability of re-
plication is lower. Patients with Lamivudin resis-
tance present a higher risk for associated Entecavir 
resistance. Stopping Lamivudin is advised if after 6 
months of treatment complete suppression of viral 
replication is not obtained, or if there are signs of 
resistant mutant strains emergence. In case of deve-
lopment of resistance and virological breakthrou-
gh, the best choice is Tenofovir or Entecavir treat-
ment. (5-7,18,22) 

Entecavir presents the advantage of low resis-
tance rate even after a long period of treatment. The 
approval age depends upon the geographical area, 
ranging from 2 to 16 years. The recommended dose 
for naïve patients is 0.5 mg/day, once daily. Accor-
ding to a research published in 2016 which evalua-
tes efficacy and safety of Entecavir vs. placebo in 
the pediatric field, after 48 weeks of treatment a 
significant percentage of the patients have reached 
specific aims: viral load below 50 IU/L, HBeAg se-
roconversion to HBeAb, normal ALT. Although, 
viral suppression rates achieved in children are 
lower than the ones reported in adults. The reason 
for this is still unclear, but pediatric patients have 
specific immune system features, which may ex-
plain the different response to treatment. No safety 
issues have been reported in patients receiving En-
tecavir, only minor side effects, similar to those of 
patients in the placebo group. (6-7,18,22,23)

Tenofovir has a good response rate, does not de-
velop resistance, has few side effects but determi-
nes decreased bone density in children and is not 
approved before 12 years of age. The recommen-
ded dose is 300 mg/day for 72 weeks, with a suc-
cess rate of 89%. (6,7,18,22) 

Adefovir is only approved in children 12 years 
or older. Its efficacy could not be proved in 2-11 
age group. It is only partially efficient in patients 
with Lamivudine resistance and it has a high rate of 
resistance itself. The recommended dose is 10 mg/
day for 48 weeks. Motorization of the renal functi-
on is needed. Success rate ranges from 16 to 23%. 
(6,7,18,22,23)

Duration of treatment has not been established 
for nucleotidic/nucleosidic analogues, but exten-
ding administration is advised 12 months after 
achieving negative viral load and HBeAg serocon-
version. In patients who do not obtain HBeAg sero-
conversion or in HBeAg negative patients, long 

term treatment is recommended. According to adult 
population research, continuing treatment until 
HBsAg seroconversion is achieved might be safer, 
because serologic (HBeAg seroconversion) and vi-
rologic (negative viral load) responses are gene-
rally not sustained. As long as the treatment conti-
nues, viral load should be monitored every 3 
months, a negative viral load being a positive pre-
dictor for avoiding resistance emergence. (6) Viral 
eradication implies eliminating DNAccc from he-
patocytes, which can be achieved only by hepato-
cytic turnover and reactivating the host’s immune 
system. This fact supports extending treatment 12 
months after obtaining a negative viral load. In 
HBeAg negative patients increased caution is nee-
ded and treatment should not be stopped shortly 
after achieving negative viral load. (6,22) 

The choice of therapy is based on positive pre-
dictors for treatment response, clinical circumstan-
ces, disease stage and potency of drugs, risk and 
consequences of treatment resistance. (24) Establi-
shing first choice treatment should consider the po-
tency of the drug (the higher the better), which sho-
uld be able to rapidly reduce and maintain the viral 
load at undetectable levels. The ability of the mole-
cule to control the infection in a finite period of 
time is another important factor. (25)

III. ROMANIA

Currently, in Romania, treatment criteria for 
chronic hepatitis B treatment are established by the 
Ministry of Health and National Health Insurance 
House, Injunction no 275/162/2015 regarding treat-
ment prescriptions. 

According to the legislation aforementioned, in 
order to institute specific treatment for chronic he-
patitis B in children, following criteria should be 
met:

• Age 3 years or older
• At least 32.6 kg weight for Entecavir therapy 

(approved only for children older than 2 years)
• ALT value higher than two times the highest 

normal value
• positive HBsAg – on two occasions at least 6 

months apart, regardless of HBeAg status 
• negative IgG anti-VHD antibodies 
• HBV-DNA higher than 2,000 IU/ml (26)
For patients with normal value ALT but viral 

load above 2,000 IU/ml, evaluation of liver fibrosis 
and necroinflammatory activity is needed. Evalua-
tion should be made by Fibromax, Fibroactitest or 
liver biopsy. Patients with at least F1 or A1 values 
are eligible for antiviral treatment administration. 
(26)
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For Entecavir treatment initiation transaminases 
must be constantly elevated for at least 6 months in 
children with compensated liver disease and positi-
ve HBeAg, or at least 12 months for negative 
HBeAg patients. The recommended dose is 1 tablet 
(0.5 mg) per day. It should be administered until 
HBsAg seroconversion is obtained and 6 more 
months after (consolidation). Currently Entecavir 
tablets are the only option available in Romania, 
therefore it cannot be given to children weighting 
less than 32.6 kg, because tablets should not be 
fragmented. (26)

Tenofovir, Adefovir, Lamivudin and Telbivudin 
are not approved for pediatric chronic viral hepati-
tis in our country. (26)

The recommended dose for standard interferon 
alpha 2b is 6 million U/m2 per dose (100,000 IU/kg 
per dose) i.m. or s.c., 3 times a week, for 48 weeks. 
(26)

IV. CONCLUSIONS

Efficient treatment for pediatric chronic viral 
hepatitis is important because the evolution of the 
disease is longer as the moment of the infection is 
earlier in life, therefore the risk of developing com-
plications, as for instance liver cirrhosis and hepa-
tocellular carcinoma, is higher with longer evoluti-
on of the disease. Thus, early diagnosis of chronically 
infected patients is important and treatment should 
be initiated as soon as possible. The existence of 
more treatment options arises an opportunity for 
patients who are non-responsive to first line medi-
cation. New treatment options have the advantage 
of easy administration (oral, unlike standard Inter-
feron which has to be given parenterally 3 times a 
week). The downside is the lack of compliance be-
cause of the long-term need of therapy. 
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