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Prevention and Management of Chronic Hepatitis B

Mamatha Bhat, Peter Ghali, Marc Deschenes, Philip Wong

ABSTRACT

Chronic hepatitis B virus  (HBV) infection affects an estimated 
370 million people worldwide. HBV is endemic throughout the 
world, and insidiously causes liver damage over years and decades 
without any warning symptoms or signs. Up to 25–35% of  infected 
individuals eventually die due to complications of  liver cirrhosis 
and hepatocellular carcinoma  (HCC) induced by HBV. Screening 
those individuals at risk of  acquiring hepatitis B, and universal 
vaccination for prevention, would help in limiting the spread and 
public health repercussions of  the virus. Although many new 
antiviral therapies have been developed for the management of  
hepatitis B, they still do not offer the possibility of  cure. Most 
individuals who begin oral suppressive therapy will be indefinitely 
treated. Continuous suppression of  HBV replication in individuals 
with advanced liver disease prolongs life, decreases the need for 
liver transplantation, and potentially reduces the risk for HCC. In 
this clinical review, we present a practical approach to prevention 
of  HBV, its natural history and life cycle, as well as its management.
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INTRODUCTION
Chronic hepatitis B virus (HBV) infection affects an estimated 

370 million people worldwide.[1] [Figure 1].[2] Chronic hepatitis B 
insidiously causes liver damage over years and decades without 
any warning symptoms or signs. Up to 25–35% of  infected 
individuals eventually die due to liver failure and hepatocellular 
carcinoma (HCC) induced by HBV.[3] Screening those individuals 
at risk of  acquiring hepatitis B, and universal vaccination for 
prevention of  acquisition, would help in limiting the spread and 
public health repercussions of  the virus,[4] especially in countries 
where this virus is more prevalent.[5‑8]

Although many new antiviral therapies have been developed 
for the management of  hepatitis B, they still do not offer the 
possibility of  cure. When starting treatment for HBV, it is 
important to evaluate the potential benefits of  therapy in the 
context of  risk, side effects, resistance development and cost, 
most individuals who begin oral suppressive therapy will be 
indefinitely treated. Continuous suppression of  HBV replication 
in asymptomatic individuals with advanced liver disease prolongs 
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life,[9] decreases need for liver transplantation,[10] 
and potentially reduces the risk for HCC.[11,12]

In this clinical review, we present a practical 
approach to prevention of  and screening for 
HBV, the natural history of  HBV, as well as its 
management.

SCREENING FOR HEPATITIS B
Areas of  the world with low‑prevalence of  

HBV carriers  (0.1–2% of  the population) include 
Canada, the United States, Western Europe, 
Australia and New Zealand.[13] Areas of  the world 
with the highest prevalence  (10–20%) include 
Southeast Asia, China and sub‑Saharan Africa.[14] 
This large variation in carrier rates can be explained 
by differences in the routes of  transmission 
and age of  infection. In low‑prevalence areas, 
infection is mainly acquired in adulthood through 
sexual and parenteral exposure, resulting in a low 
risk of  chronicity  (5–10%). In areas of  higher 
prevalence, infection also takes place through 
intra‑familial spread in the perinatal period (90%) 
or in childhood (20%), resulting in a high risk of  
chronicity.[15,16]

Hepatitis B virus transmission is associated 
with increasing viral loads and is more infectious 
than either hepatitis C or HIV, with a transmission 
rate of  up to 30% being reported. HBV exposure 
can occur in the following situations: Sexual 

contact  (partner infected with HBV, multiple 
sexual partners, men who have sex with men), 
parenteral contact  (injection drug users, 
hemodialysis, healthcare workers), household 
contact (infected parents/siblings, shared personal 
hygiene items like toothbrushes, razor blades, nail 
clippers).[17‑21] These select populations should be 
routinely screened by testing for hepatitis B surface 
antigen  (HBsAg), antibody against hepatitis B 
surface antigen  (anti‑HBs), and antibody against 
hepatitis B core antigen  (anti‑HBc). Anti‑HBs 
antibodies, present as a vestige of  exposure to 
previous HBV infection or induced through 
vaccination, protect against the establishment of  
infection by binding and neutralizing the virus 
before it can infect the liver.[22,23] Those negative 
for all three markers are at risk for HBV infection 
and should be vaccinated if  they remain at high 
risk of  exposure. Those who are positive for 
anti‑HBs alone were likely vaccinated in the past 
and are still immune. Those positive for anti‑HBc 
and anti‑HBs have already been exposed to 
HBV in the past and, therefore, do not require 
vaccination.[24,25]

NATURAL HISTORY
Acute HBV infection is clinically symptomatic 

in only 30%  (icteric hepatitis), whereas the other 
70% have subclinical or anicteric hepatitis. The 

Figure 1: Worldwide prevalence of hepatitis B
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incubation period lasts between 1 and 4  months, 
and may be followed by a serum sickness‑like 
syndrome with associated jaundice, right upper 
quadrant pain, nausea and anorexia.[26] Those 
with underlying liver disease are more likely to 
be symptomatic during acute HBV infection.[27] 
While 95% of  immune‑competent adults can clear 
the infection within 6  months of  exposure, the 
other 5% go on to develop life‑long chronic 
infection.[28] Varying degrees of  immune control 
can be achieved through a combination of  
virus‑specific T‑cell responses and neutralizing 
antibodies from virus‑specific B‑cell responses.[29] 
Acute HBV infection is treated symptomatically, as 
pharmacotherapy has not been effective in either 
decreasing the risk of  chronic infection or the 1% 
risk of  fulminant hepatic failure.[30]

There is a dynamic relationship between the 
HBV and the immune response in chronic HBV 
infection. To date, four phases have been described: 
Immune tolerance, immune clearance (hepatitis B 
e‑antigen  [HBeAg]‑positive hepatitis B), inactive 
carrier, and reactivation (HBeAg‑negative chronic 
hepatitis B). The various associated serologic, 
virologic and biochemical parameters are 
summarized in Table 1.

The immune tolerance phase is usually found 
in younger individuals under the age of  30.[31] The 
immune system does not recognize or clear the 
HBV and viral loads are extremely high (often >8 
logs IU/mL). Serum alanine transaminase (ALT)/
aspartate transaminase  (AST) levels remain 
normal and with the lack of  immune damage the 
liver is normal‑appearing on biopsy.[32] HBeAg, 
a viral protein, is detectable at high titers at this 
stage. Antiviral therapy may help bring the viral 
load down to these individuals, but these young 
people are at low risk of  developing complications 
During this phase of  the disease, antiviral therapy 

is not usually offered unless there are special 
circumstances (i.e. 3rd trimester of  pregnancy).[33]

The immune system starts to recognize the 
HBV as foreign around age 20–30  years. It is 
unclear what triggers this transition in the immune 
system. This phase of  immune clearance can be as 
short as a few months, to as long as years or even 
decades. The immune system attempts to suppress 
the virus, with the viral load decreasing to between 
103 and 108  IU/mL  (1 thousand to 100 million 
IU/mL). Hepatocytes harboring HBV and those in 
the surrounding hepatic parenchyma are damaged 
in this immune attack, leading to the clinical 
observation of  hepatitis.[34] Patients will have 
elevated serum ALT/AST levels and evidence of  
inflammation on liver biopsy. Antiviral therapy at 
this stage may help prevent significant liver injury, 
especially if  ALT/AST levels are very high or if  
this phase is prolonged over several years.[35]

Successful immune control of  HBV leads to the 
inactive carrier state. The viral load is suppressed 
to  <103  IU/mL, HBeAg is negative and there 
is no further damage to the liver. However, the 
virus does persist within the hepatocyte and can 
reactivate if  the immune system is weakened later 
on in life. Reactivation may occur in the setting of  
immune suppression, such as chemotherapy, use 
of  biological agents for rheumatoid arthritis or 
Crohn’s disease (anti‑tumor necrosis factor agents), 
transplantation, and even high‑dose steroid 
boluses.[36,37] Patients in this phase may already 
have developed cirrhosis during the preceding viral 
phases and have normal ALT despite this. Antiviral 
therapy is not indicated at this stage, given that 
HBV is not replicating.

The phase of  reactivation is known as the 
HBeAg‑negative chronic hepatitis. These 
individuals have lost HBeAg due to a newly‑acquired 
mutation in HBeAg.[38,39] HBV DNA levels may 

Table 1: Interpretation of hepatitis B serology and liver enzymes

Phase HBsAg HBeAg Anti‑HBe ALT pattern HBV DNA range
Immune tolerant Positive Positive Negative Normal ˃108 IU/mL
Immune clearance Positive Positive Negative Normal or elevated ˃2×104–2×105 IU/mL
Inactive disease Positive Negative Positive Normal <200 IU/mL
HBeAg‑negative chronic hepatitis B Positive Negative Positive Normal or elevated Undetectable to ˃2×108 IU/mL
HBsAg negative phase Negative Negative Positive Normal Undetectable

Adapted from Sherman, et al. Management of chronic hepatitis B: consensus guidelines. Can J Gastroenterol 
2007;21:5C‑24. HBV=Hepatitis B virus, ALT=Alanine aminotransferase, HBsAg=Hepatitis B surface antigen, 
HBeAg=Hepatitis B e‑antigen
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vary between 103 and 108 IU/mL, with associated 
increases in ALT/AST and liver injury. Antiviral 
therapy can suppress HBV in order to prevent 
continuing damage.[5]

The ultimate complications from hepatitis B 
include cirrhosis, liver failure, and HCC. Liver 
failure is much more likely to occur in the setting 
of  advanced liver fibrosis or cirrhosis, although 
this has become less common in this age of  
effective antiviral therapy.[40,41] Both cirrhotic and 
noncirrhotic patients with chronic HBV can develop 
HCC, which is the third leading cause of  cancer 
death worldwide has a median 5‑year survival of  
8.9%. Long‑term survival is possible if  liver masses 
are detected early when they are small. Therefore, 
screening ultrasounds are performed every 
6 months in those at risk [Table 2].[42] The risk of  
HCC increases with age and with liver fibrosis.[43] In 
general, anyone with cirrhosis should be screened 
for liver cancer. The role of  alpha fetoprotein in 
HCC screening is controversial, given its poor 
sensitivity and specificity. It can be elevated during 
active hepatitis and pregnancy (false positive), and 
low in patients with already diagnosed HCC.[44]

A PRACTICAL APPROACH TO 
HEPATITIS B

A number of  variables need to be considered in 
the approach to hepatitis B management. Serum 
ALT/AST elevation can occur due to various 
causes of  liver disease, including HBV, hepatitis 
C, fatty liver, autoimmune hepatitis, idiosyncratic 
drug reactions, etc., If  HBsAg is positive in this 
context, the elevated transaminases are most 

likely due to HBV, especially if  the viral load is 
over  103  IU/mL. If  the HBV viral load is below 
this level, the clinician should consider that there is 
an alternate etiology for the elevated liver enzymes.

A positive HBsAg with normal transaminases 
indicate that the patient is probably 
immune‑tolerant  (especially if  younger than 30 
with a high viral load) or an inactive carrier (viral 
load <103). A practical approach to management 
of  Hepatitis B is summarized in Figure 2.

PREVENTIVE MEASURES
Vaccination for hepatitis B has been available 

since 1982, which has effectively reduced the 
incidence of  acute viral hepatitis B.[45] There has 
in turn been a decline in the sequelae of  chronic 
hepatitis B, and a dramatic decrease in hepatitis D 
infections given its replicative dependence on HBV 
machinery. Currently, universal immunization of  
children is being practiced in countries around the 
world. In the adult population, physicians should 
identify those patients at high risk  (as delineated 
above), screen and vaccinate them if  anti‑HBs is 
negative.

Pregnant women with active HBV replication 
should commence antiviral therapy during 
the 3rd  trimester in order to prevent vertical 
transmission. The baby should be administered 
hepatitis B immunoglobulin and vaccinated at 
birth to prevent the establishment of  infection. 
Recent evidence points to likely father‑to‑child 
transmission of  HBV, making the case for universal 
vaccination.[3]

With respect to patients with established 
chronic liver disease, both hepatitis A and B 
vaccination are advised unless they are already 
immune.[46] The immunogenicity of  the 3‑dose 
HBV vaccine is decreased in all chronic liver 
diseases except for fatty liver and in liver 
transplant patients.[47] The pneumococcal vaccine 
is also strongly recommended, given evidence 
of  heightened risk of  pneumococcal infection 
particularly among patients with advanced liver 
disease, although the efficacy of  vaccination is 
somewhat decreased in this population,[48] The 
influenza vaccine should be administered to 
any patient with a high‑risk medical condition, 
including chronic liver disease and postliver 
transplant.[49‑51]

Table 2: Screening for hepatocellular carcinoma in at‑risk 
hepatitis B patients
All patients with cirrhosis
Other HBV‑infected individuals

Africans older than 20 years
Asians older than 30-35 years (if infected in childhood)
Asian men older than 40 years
Asian women older than 50 years
Patients with a family history of hepatoma
Patients with active inflammation on liver biopsy
Patients awaiting liver transplantation

Adapted from Sherman, et al. Management of chronic 
hepatitis B: consensus guidelines. Can J Gastroenterol 
2007;21:5C‑24. HBV=Hepatitis B virus
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DECISION TO TREAT
Antiviral therapy is considered for patients 

in the chronic HBeAg‑positive and chronic 
HBeAg‑negative phases  (the second and fourth 
phases of  HBV infection), which are characterized 
by abnormal ALT/AST levels and viral loads 
persistently over 1 × 103 IU/mL. However, clinical 
judgment should be used to determine the need 
for antiviral therapy. For example, a patient in the 
immune clearance phase may successfully control 
hepatitis B and transition to the inactive phase 
within the next few months, thereby not requiring 
antiviral therapy. However, another patient in the 
immune clearance phase with very high ALT levels 
is likely sustaining heavy liver damage, and is a 
candidate for antiviral therapy.

PHARMACOTHERAPY
Hepatitis B may be treated using two different 

approaches: Immune modulation and viral 
suppression.[52] Interferon is the only example 
of  an immune modulator in HBV therapy, as it 
can induce entry into the inactive carrier phase, 
thereby effectively controlling HBV. Interferon 
therapy results in the loss of  HBeAg, detection 
of  anti‑HBe, sustained low to undetectable HBV 

viral load and normalization of  ALT levels occurs 
in 20–30% of  patients. This successful treatment 
outcome is associated with decreased risk of  
fibrosis progression and HCC, as well as increased 
survival.[53,54] Interferon therapy involves regular 
injections with many side effects, particularly 
flu‑like symptoms, and therefore not well tolerated. 
Successful treatment may be associated with an 
increase in ALT levels. Interferon has been used 
successfully even in patients with advanced liver 
fibrosis, but is contra‑indicated in decompensated 
cirrhosis  (i.e.  those who have ascites, hepatic 
encephalopathy, variceal bleeding, jaundice).[55] 
However, interferon is still an option for younger 
patients given its higher efficacy.[56] Patients 
may also avoid the need for life‑long treatment 
with potentially teratogenic antivirals during the 
reproductive age.[57]

Nucleoside or nucleotide analogue antivirals 
are used in the viral suppression approach to HBV 
therapy. These medications have daily oral dosing 
and minimal side effects, which makes them an 
attractive therapeutic option. Given that these 
agents are cleared by the kidneys, their dosage 
must be decreased in the context of  a glomerular 
filtration rate below 50 mL/min. The virus relapses 
in most patients if  therapy is stopped,[58] which 

Figure 2:  Approach to management of hepatitis B
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means that it must be continued for years (perhaps 
even life‑long). However, life‑long use is rendered 
difficult by the high cost of  medications, issues with 
compliance and potential teratogenicity for those 
patients of  childbearing age. First‑line therapy 
currently includes tenofovir, telbivudine, entecavir 
and emcitrabine. Lamivudine is now a second‑line 
medication, given the high risk of  resistance over 
time. In general, drug‑resistance mutations for 
one nucleoside analogue confer cross‑resistance 
or significantly increased risk of  resistance to all 
other nucleoside analogues.[59] These variants can 
fortunately still be successfully treated with the 
nucleotide analogues. Given the complex nature 
of  hepatitis B treatment, the decision to start one 
agent versus another is the best left to an expert in 
liver diseases.

CONCLUSIONS
The understanding of  the natural history and 

management of  chronic HBV has come a long way 
over the last few decades. Prevention of  acquisition 
through universal vaccination and screening for 
HBV in individuals at risk are the ideal public 
health strategies that have been put into place in 
many countries worldwide. There is a greater 
role for prevention of  hepatic cirrhosis and HCC, 
given our ability to influence the natural history 
of  HBV through antivirals. The above strategies 
will hopefully translate into improved clinical 
outcomes and lessen the economic impact of  this 
chronic infectious disease.

REFERENCES
1.	 World Health Organization. Factsheet No 204; October, 

2000. Available from: http://www.who.int/mediacentre/
factsheets/fs204/en/. [Last accessed on 2015 March].

2.	 Kao JH, Chen DS. Global control of hepatitis B virus 
infection. Lancet Infect Dis 2002;2:395‑403.

3.	 Sherman M, Shafran S, Burak K, Doucette K, Wong W, 
Girgrah N, et al. Management of chronic hepatitis B: 
Consensus guidelines. Can J Gastroenterol 2007;21 Suppl 
C: 5C‑24.

4.	 Hadler SC, Francis DP, Maynard JE, Thompson 
SE, Judson FN, Echenberg DF, et  al. Long‑term 
immunogenicity and efficacy of hepatitis B vaccine in 
homosexual men. N Engl J Med 1986;315:209‑14.

5.	 Alavian SM, Tabatabaei SV, Ghadimi T, Beedrapour F, 
Kafi‑Abad SA, Gharehbaghian A, et al. Seroprevalence 

of Hepatitis B Virus Infection and Its Risk Factors in the 
West of Iran: A Population‑based Study. Int J Prev Med 
2012;3:770‑5.

6.	 Chen P, Yu C, Wu W, Wang J, Ruan B, Ren J, et  al. 
Serolological Profile Among HBsAg‑Positive Infections 
in Southeast China: A Community‑Based Study. Hepat 
Mon 2013;13:e7604.

7.	 Ghadir MR, Belbasi M, Heidari A, Jandagh M, Ahmadi 
I, Habibinejad H, et al. Distribution and risk factors of 
hepatitis B virus infection in the general population of 
Central Iran. Hepat Mon 2012;12:112‑7.

8.	 Petrovic J, Salkic NN, Ahmetagic S, Stojic V, 
Mott‑Divkovic S. Prevalence of chronic hepatitis B and 
hepatitis C among first time blood donors in Northeast 
Bosnia and Herzegovina: An estimate of prevalence in 
general population. Hepat Mon 2011;11:629‑33.

9.	 Niederau C, Heintges T, Lange S, Goldmann G, 
Niederau CM, Mohr L, et al. Long‑term follow‑up of 
HBeAg‑positive patients treated with interferon alfa for 
chronic hepatitis B. N Engl J Med 1996;334:1422‑7.

10.	 Kim WR, Benson JT, Hindman A, Brosgart C, 
Fortner‑Burton C. Decline in the need for liver 
transplantation for end stage liver disease secondary to 
hepatitis B in the US. Hepatology 2007;46 4 Suppl S: 
238A.

11.	 Lin SM, Yu ML, Lee CM, Chien RN, Sheen IS, Chu 
CM, et  al. Interferon therapy in HBeAg positive 
chronic hepatitis reduces progression to cirrhosis and 
hepatocellular carcinoma. J Hepatol 2007;46:45‑52.

12.	 Liaw YF, Sung JJ, Chow WC, Farrell G, Lee CZ, 
Yuen H, et  al. Lamivudine for patients with chronic 
hepatitis B and advanced liver disease. N Engl J Med 
2004;351:1521‑31.

13.	 Maynard JE. Hepatitis B: Global importance and need 
for control. Vaccine 1990;8 Suppl: S18‑20.

14.	 Alter MJ, Hadler SC, Margolis HS, Alexander WJ, Hu 
PY, Judson FN, et  al. The changing epidemiology of 
hepatitis B in the United States. Need for alternative 
vaccination strategies. JAMA 1990;263:1218‑22.

15.	 Beasley RP, Trepo C, Stevens CE, Szmuness W. The E 
antigen and vertical transmission of hepatitis B surface 
antigen. Am J Epidemiol 1977;105:94‑8.

16.	 Beasley RP, Hwang LY, Lin CC, Leu ML, Stevens 
CE, Szmuness W, et al. Incidence of hepatitis B virus 
infections in preschool children in Taiwan. J Infect Dis 
1982;146:198‑204.

	 Division of Viral Hepatitis, Centers for Disease Control 
and Prevention. Hepatitis B Frequently Asked Questions.

17.	 Division of Viral Hepatitis, Centers for Disease Control 
and Prevention. Hepatitis B Frequently Asked Questions. 
Available from: http://www.cdc.govNCIDOD/DISEASE/
HEPATITIS/b/faqb.htm. [Last accessed on 2006 Dec 06].



Bhat, et al.: Screening and management of hepatitis B

S206 International Journal of Preventive Medicine, Hepatitis (Special issue 3) December 2014

18.	 Simonsen L, Kane A, Lloyd J, Zaffran M, Kane M. Unsafe 
injections in the developing world and transmission of 
bloodborne pathogens: A review. Bull World Health 
Organ 1999;77:789‑800.

19.	 Mast EE, Margolis HS, Fiore AE, Brink EW, Goldstein 
ST, Wang SA, et al. A comprehensive immunization 
strategy to eliminate transmission of hepatitis B virus 
infection in the United States: Recommendations of the 
Advisory Committee on Immunization Practices (ACIP) 
part  1: Immunization of infants, children, and 
adolescents. MMWR Recomm Rep 2005;54:1‑31.

20.	 Stevens CE, Beasley RP, Tsui J, Lee WC. Vertical 
transmission of hepatitis B antigen in Taiwan. N Engl J 
Med 1975;292:771‑4.

21.	 Gerberding JL. The infected health care provider. N Engl 
J Med 1996;334:594‑5.

22.	 Kramer Fox R, Wright TL. Viral hepatitis. In: Current 
Diagnosis and Treatment in Gastroenterology. 2nd ed., Ch. 
35. New York: McGraw-Hill Medical; 2003. p. 550‑2.

23.	 Blumberg BS. The discovery of the hepatitis B virus 
and the invention of the vaccine: A scientific memoir. 
J Gastroenterol Hepatol 2002;17 Suppl: S502‑3.

24.	 Scaglioni PP, Melegari M, Wands JR. Recent advances 
in the molecular biology of hepatitis B virus. Baillieres 
Clin Gastroenterol 1996;10:207‑25.

25.	 Liaw YF, Pao CC, Chu CM, Sheen IS, Huang MJ. 
Changes of serum hepatitis B virus DNA in two types 
of clinical events preceding spontaneous hepatitis B 
e antigen seroconversion in chronic type  B hepatitis. 
Hepatology 1987;7:1‑3.

26.	 Lok AS. Clinical manifestations and natural history 
of hepatitis B virus infection. Literature. Available 
from:  http://www.utdol.com. [Last accessed on 
2012 Oct].

27.	 Liaw YF, Tsai SL, Sheen IS, Chao M, Yeh CT, Hsieh SY, 
et al. Clinical and virological course of chronic hepatitis 
B virus infection with hepatitis C and D virus markers. 
Am J Gastroenterol 1998;93:354‑9.

28.	 Yim HJ, Lok AS. Natural history of chronic hepatitis 
B virus infection: What we knew in 1981 and what we 
know in 2005. Hepatology 2006;43 2 Suppl 1:S173‑81.

29.	 Jung MC, Diepolder HM, Pape GR. T cell recognition 
of hepatitis B and C viral antigens. Eur J Clin Invest 
1994;24:641‑50.

30.	 Kumar M, Satapathy S, Monga R, Das K, Hissar S, Pande 
C, et al. A randomized controlled trial of lamivudine to 
treat acute hepatitis B. Hepatology 2007;45:97‑101.

31.	 Lok AS. Natural history and control of perinatally acquired 
hepatitis B virus infection. Dig Dis 1992;10:46‑52.

32.	 Chang MH, Hwang LY, Hsu HC, Lee CY, Beasley 
RP. Prospective study of asymptomatic HBsAg carrier 
children infected in the perinatal period: Clinical and 

liver histologic studies. Hepatology 1988;8:374‑7.
33.	 Thomas HC. Best practice in the treatment of chronic 

hepatitis B: A summary of the European Viral 
Hepatitis Educational Initiative  (EVHEI). J  Hepatol 
2007;47:588‑97.

34.	 Liaw YF, Chu CM, Su IJ, Huang MJ, Lin DY, 
Chang‑Chien CS. Clinical and histological events 
preceding hepatitis B e antigen seroconversion in chronic 
type B hepatitis. Gastroenterology 1983;84:216‑9.

35.	 Liaw YF, Tai DI, Chu CM, Chen TJ. The development 
of cirrhosis in patients with chronic type B hepatitis: A 
prospective study. Hepatology 1988;8:493‑6.

36.	 Lok AS, Liang RH, Chiu EK, Wong KL, Chan TK, Todd 
D. Reactivation of hepatitis B virus replication in patients 
receiving cytotoxic therapy. Report of a prospective 
study. Gastroenterology 1991;100:182‑8.

37.	 Esteve M, Saro C, Gonzalez‑Huix F, Suarez F, Forne 
M, Viver JM. Chronic hepatitis B reactivation following 
infliximab therapy in Crohn’s disease patients: Need for 
primary prophylaxis. Br Med J 2004;53:1363.

38.	 Brunetto MR, Stemler M, Schodel F, Will H, Ottobrelli 
A, Rizzetto M, et  al. Identification of HBV variants 
which cannot produce precore derived HBeAg and may 
be responsible for Severe Hepatitis. Ital J Gastroenterol 
1989;21:4.

39.	 Carman WF, Jacyna MR, Hadziyannis S, Karayiannis 
P, McGarvey MJ, Makris A, et al. Mutation preventing 
formation of hepatitis B e antigen in patients with chronic 
hepatitis B infection. Lancet 1989;2:588‑91.

40.	 Villeneuve JP, Condreay LD, Willems B, Pomier‑Layragues 
G, Fenyves D, Bilodeau M, et al. Lamivudine treatment 
for decompensated cirrhosis resulting from chronic 
hepatitis B. Hepatology. 2000;31:207-10.

41.	 Sponseller CA, Bacon BR, Di Bisceglie AM. Clinical 
improvement in patients with decompensated liver 
disease caused by hepatitis B after treatment with 
lamivudine. Liver Transpl 2000;6:715‑20.

42.	 Bruix J, Sherman M; Practice Guidelines Committee, 
American Association for the Study of Liver Diseases. 
Management of hepatocellular carcinoma. Hepatology 
2005;42:1208‑36.

43.	 Fattovich G, Stroffolini T, Zagni I, Donato F. 
Hepatocellular carcinoma in cirrhosis: Incidence and risk 
factors. Gastroenterology 2004;127 5 Suppl 1:S35‑50.

44.	 Sherman M. Alphafetoprotein: An obituary. J Hepatol 
2001;34:603‑5.

45.	 Centers for Disease Control and Prevention. Hepatitis 
Surveillance Report No.  60. Atlanta, GA: U.S. 
Department of Health and Human Services, Centers for 
Disease Control and Prevention; 2005.

46.	 Tajiri H, Tanaka Y, Kagimoto S, Murakami J, Tokuhara 
D, Mizokami M. Molecular evidence of father‑to‑child 



Bhat, et al.: Screening and management of hepatitis B

S207International Journal of Preventive Medicine, Hepatitis (Special issue 3) December 2014

transmission of hepatitis B virus. J  Med Virol 
2007;79:922‑6.

47.	 Koslinska‑Berkan E, Kuydowicz J. The comparison 
of the humoral response among the patients with liver 
cirrhosis and steatosis of the liver after HBV vaccination. 
Przegl Epidemiol 2006;60:199‑203.

48.	 Wiedmann M, Liebert UG, Oesen U, Porst H, 
Wiese M, Schroeder S, et al. Decreased immunogenicity 
of recombinant hepatitis B vaccine in chronic hepatitis 
C. Hepatology 2000;31:230‑4.

49.	 Prevention of pneumococcal disease: Recommendations 
of the Advisory Committee on Immunization 
Practices (ACIP). MMWR Recomm Rep 1997;46:1‑24.

50.	 Hak E, Buskens E, van Essen GA, de Bakker DH, 
Grobbee DE, Tacken MA, et al. Clinical effectiveness of 
influenza vaccination in persons younger than 65 years 
with high‑risk medical conditions: The PRISMA study. 
Arch Intern Med 2005;165:274‑80.

51.	 Burbach G, Bienzle U, Stark K, Rayes N, Neuhaus R, 
Serke S, et al. Influenza vaccination in liver transplant 
recipients. Transplantation 1999;67:753‑5.

52.	 Lok AS. Navigating the maze of hepatitis B treatments. 
Gastroenterology 2007;132:1586‑94.

53.	 Lau GK, Piratvisuth T, Luo KX, Marcellin P, Thongsawat 
S, Cooksley G, et al. Peginterferon Alfa‑2a, lamivudine, 
and the combination for HBeAg‑positive chronic 
hepatitis B. N Engl J Med 2005;352:2682‑95.

54.	 Niederau C, Heintges T, Lange S, Goldmann G, 
Niederau CM, Mohr L, et al. Long‑term follow‑up of 

HBeAg‑positive patients treated with interferon alfa for 
chronic hepatitis B. N Engl J Med 1996;334:1422‑7.

55.	 van Zonneveld M, Honkoop P, Hansen BE, Niesters 
HG, Darwish Murad S, de Man RA, et al. Long‑term 
follow‑up of alpha‑interferon treatment of patients with 
chronic hepatitis B. Hepatology 2004;39:804‑10.

56.	 Buster EH, Hansen BE, Buti M, Delwaide J, Niederau C, 
Michielsen PP, et al. Peginterferon alpha‑2b is safe and 
effective in HBeAg‑positive chronic hepatitis B patients 
with advanced fibrosis. Hepatology 2007;46:388‑94.

57.	 Zhao H, Kurbanov F, Wan MB, Yin YK, Niu JQ, Hou 
JL, et al. Genotype B and younger patient age associated 
with better response to low‑dose therapy: A trial with 
pegylated/nonpegylated interferon‑alpha‑2b for hepatitis 
B e antigen‑positive patients with chronic hepatitis B in 
China. Clin Infect Dis 2007;44:541‑8.

58.	 Hadziyannis SJ, Tassopoulos NC, Heathcote EJ, Chang 
TT, Kitis G, Rizzetto M, et al. Adefovir dipivoxil for 
the treatment of hepatitis B e antigen‑negative chronic 
hepatitis B. N Engl J Med 2003;348:800‑7.

59.	 Delaney W, Yang HL, Qi XP, Sabogal A, Miller M, 
Xiong, S,  et al. In vitro cross‑resistance testing of 
adefovir, lamivudine, telbivudine, entecavir and other 
anti‑HBV compounds against four majpr mutational 
patterns of lamivudine‑resistant HBV. Hepatology 
2004;40:244A.

Source of Support: Nil. Conflict of Interest: None declared.


