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Hepatitis B virus: Clinical manifestations and natural
history

INTRODUCTION

The spectrum of clinical manifestations of hepatitis B virus (HBV) infection varies in both acute
and chronic disease. During the acute phase, manifestations range from subclinical or anicteric
hepatitis to icteric hepatitis and, in some cases, fulminant hepatitis; during the chronic phase,
manifestations range from an asymptomatic carrier state to chronic hepatitis, cirrhosis, and
hepatocellular carcinoma. Extrahepatic manifestations can also occur with both acute and
chronic infection.

The clinical manifestations and natural history of HBV infection will be reviewed here. Issues
related to epidemiology, transmission, and treatment are discussed separately (see appropriate
topic reviews). Terms used to define different clinical states are summarized in the table
( table 1). These terms will be used throughout the discussion.

ACUTE HEPATITIS

Clinical manifestations — Approximately 70 percent of patients with acute hepatitis B virus
(HBV) infection have subclinical or anicteric hepatitis, while 30 percent develop icteric hepatitis.
The disease may be more severe in patients coinfected with other hepatitis viruses or with
underlying liver disease [1].
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Fulminant hepatic failure is unusual, occurring in approximately 0.1 to 0.5 percent of patients.
Fulminant hepatitis B is believed to be due to massive immune-mediated lysis of infected
hepatocytes. This explains why many patients with fulminant hepatitis B have no evidence of
HBV replication at presentation [2].

The reasons why HBV has a fulminant course in some patients are not well-understood. A case-
control study evaluated risk factors for a fulminant course in an outbreak among injection drug
users [3]. Compared with control patients, case patients were more likely to have used
acetaminophen during their illness (p = 0.08), used more alcohol and methamphetamine, and
lost more weight in the six months before illness. Furthermore, all nine isolates were genotype
D (see "Clinical significance of hepatitis B virus genotypes"). It is unclear whether viral or
environmental factors led to the fulminant course in this outbreak [4], or if the risk factors
identified in this outbreak can be generalized to acute HBV in other settings.

The method of acquiring HBV infection varies geographically. Perinatal transmission and
occasionally horizontal transmission early in life are most common in high prevalence areas
such as southeast Asia and China, while sexual contact and percutaneous transmission (eg,
intravenous drug use) are most common in the United States, Canada, and western Europe
( table 1). (See "Epidemiology, transmission, and prevention of hepatitis B virus infection".)

The incubation period lasts one to four months. A serum sickness-like syndrome may develop
during the prodromal period, followed by constitutional symptoms, anorexia, nausea, jaundice,
and right upper quadrant discomfort. The symptoms and jaundice generally disappear after
one to three months, but some patients have prolonged fatigue even after normalization of
serum aminotransferase concentrations.

Laboratory testing during the acute phase reveals elevations in the concentration of alanine and
aspartate aminotransferase levels (ALT and AST); values up to 1000 to 2000 units/L are typically
seen during the acute phase with ALT being higher than AST. The serum bilirubin concentration
may be normal in patients with anicteric hepatitis. The prothrombin time is the best indicator of
prognosis. In patients who recover, the normalization of serum aminotransferases usually
occurs within one to four months. A persistent elevation of serum ALT for more than six months
indicates a progression to chronic hepatitis.

Outcome — Among patients who recover from acute hepatitis B, traces of HBV are often
detectable in the blood by polymerase chain reaction testing for many years, despite the
presence of serum antibodies to hepatitis B surface antigen (anti-HBs) and HBV-specific
cytotoxic T cells, which can be present at high levels [5,6]. HBV-specific cytotoxic T cells may
express activation markers, indicating recent contact with antigen in patients studied up to 23
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years after clinical and serologic recovery. One study found that HBV DNA was detected in the
liver tissues in 13 of 14 healthy liver transplant donors who were positive for hepatitis B core
antibody (anti-HBc) and anti-HBs [7]. Persistent histologic abnormalities (including fibrosis and
mild inflammation) were present for as long as 10 years in another series focusing on nine
patients who demonstrated a complete serologic recovery after acute infection [8].

These observations suggest that complete eradication of HBV rarely occurs after recovery from
acute HBV infection and that latent infection can maintain the T cell response for decades
following clinical recovery, thereby keeping the virus under control [5]. Although some studies
suggest that liver damage may be present in patients with latent infection, it is not clear how
common this is since these studies were based on very few patients. However,
immunosuppression in such patients can lead to reactivation of the virus. (See "Hepatitis B virus
reactivation associated with immunosuppressive therapy".)

The rate of progression from acute to chronic hepatitis B in immunocompetent persons is
determined primarily by the age at infection. The rate is approximately 90 percent for a
perinatally acquired infection [9], 20 to 50 percent for infections between the age of one and
five years [10,11], and less than 5 percent for an adult-acquired infection [12]. The factors
responsible for the high rate of progression in neonates and children are discussed below. (See
'Phases of chronic HBV infection' below.)

Treatment — Treatment for acute HBV is mainly supportive. In addition, appropriate measures
should be taken to prevent infection in exposed contacts.

The decision to hospitalize patients should be individualized. Patients who have a coagulopathy,
are deeply jaundiced, or are encephalopathic should generally be hospitalized. Hospitalization
might also be considered in patients who are older, have significant comorbidities, cannot
tolerate oral intake, or have poor social support systems.

Whether patients should be treated with nucleos(t)ide analog therapy is unsettled since few
studies have addressed the benefits of antiviral therapy during acute infection. We do not
believe that all patients with acute HBV require antiviral treatment since the likelihood of
fulminant hepatitis B is less than 1 percent, and in immunocompetent adults, the likelihood of
progression to chronic HBV infection is less than 5 percent.

This recommendation was supported by a placebo-controlled study that included 71 patients
with acute hepatitis B (31 randomized to lamivudine for three months and 40 to placebo), which
showed no biochemical or clinical benefit to lamivudine, including the subset of 47 patients with
severe acute hepatitis B [13]. There was also no difference in hepatitis B surface antigen (HBsAg)
loss after 12 months (94 versus 97 percent in the groups that received lamivudine and placebo,
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respectively). These data support that antiviral therapy is not indicated in the vast majority of
patients with acute hepatitis B, but the role of antiviral therapy in patients with severe or
protracted acute hepatitis B was not adequately addressed as the duration of illness was not
mentioned, and only 3 of the 47 patients with severe acute hepatitis had encephalopathy.

As a general rule, we treat patients with a severe (such as those who develop a coagulopathy
[INR >1.5]) or a protracted course (such as persistent symptoms or marked jaundice [bilirubin
>10 mg/dL] for more than four weeks after presentation). We also suggest treating patients
with fulminant hepatitis B to reduce the likelihood of reinfection post-liver transplant, those
who are immunocompromised, have a concomitant infection with hepatitis C or D virus, have a
preexisting liver disease, or are elderly.

Interferon should be avoided because of the increased risk of hepatic necroinflammation.
Entecavir, tenofovir, lamivudine, adefovir or telbivudine are acceptable options given as
monotherapy as the duration of treatment should be short. However, in situations in which it is
unclear if the patient has acute HBV or an acute exacerbation of chronic HBV, entecavir or
tenofovir (tenofovir disoproxil fumarate or tenofovir alafenamide) is preferred since these
agents have a higher barrier to resistance. Treatment can be stopped after confirmation (two
consecutive tests four weeks apart) that the patient has cleared HBsAg. More detailed
information about these agents is found elsewhere. (See "Hepatitis B virus: Overview of
management", section on 'Overview of antiviral agents'.)

Issues related to preventing HBV infection in individuals exposed to the patient are presented
separately. (See "Epidemiology, transmission, and prevention of hepatitis B virus infection".)

CHRONIC HEPATITIS

A history of acute hepatitis is elicited in only a small percentage of patients with chronic
hepatitis B virus (HBV) infection. In low or intermediate prevalence areas, approximately 30 to
50 percent of patients with chronic HBV infection have a past history of acute hepatitis; such a
history is lacking in the remaining patients in these areas and in the majority of patients in high
prevalence areas (predominantly perinatal infection).

Many patients with chronic HBV are asymptomatic (unless they have decompensated cirrhosis
or have extrahepatic manifestations), while others have nonspecific symptoms such as fatigue.
Some patients experience exacerbations of the infection which may be asymptomatic, mimic
acute hepatitis, or manifest as hepatic failure.
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Physical examination may be normal, or there may be stigmata of chronic liver disease.
Jaundice, splenomegaly, ascites, peripheral edema, and encephalopathy may be present in
patients with decompensated cirrhosis. Laboratory tests may be normal, but most patients have
a mild to moderate elevation in serum AST and ALT. During exacerbations, the serum ALT
concentration may be as high as 50 times the upper limit of normal, and alpha-fetoprotein (AFP)
concentrations as high as 1000 ng/mL may be seen [14]. A progression to cirrhosis is suspected
when there is evidence of hypersplenism (decreased white blood cell and platelet counts) or
impaired hepatic synthetic function (hypoalbuminemia, prolonged prothrombin time,
hyperbilirubinemia).

Extrahepatic manifestations — Extrahepatic manifestations are thought to be mediated by
circulating immune complexes [15]. As mentioned above, acute hepatitis may be heralded by a
serum sickness-like syndrome manifested as fever, skin rashes, arthralgia, and arthritis, which
usually subsides with the onset of jaundice. The two major extrahepatic complications of
chronic HBV are polyarteritis nodosa and glomerular disease.

PHASES OF CHRONIC HBV INFECTION

A variable proportion of patients with polyarteritis nodosa are HBsAg positive. The clinical
manifestations are similar to those in patients with polyarteritis who are HBV-negative
[16]. Patients with HBV-related polyarteritis may benefit from antiviral therapy. (See
"Clinical manifestations and diagnosis of polyarteritis nodosa in adults" and "Kidney
disease associated with hepatitis B virus infection".)

●

HBV can induce both membranous nephropathy and, less often, membranoproliferative
glomerulonephritis. Most cases of HBV-related glomerulonephropathy occur in children
[17-19]. The typical presentation is with nephrotic range proteinuria. Approximately 30 to
60 percent of children with HBV-related membranous nephropathy undergo spontaneous
remission, usually in association with hepatitis B e antigen to antibody (HBeAg to anti-HBe)
seroconversion. A progression to renal failure can occur, particularly in adults. The efficacy
of antiviral therapy is uncertain. (See "Kidney disease associated with hepatitis B virus
infection".)

●

Aplastic anemia has been described in association with HBV infection, although most cases
of post-hepatitis aplastic anemia are not due to HBV. (See "Treatment of acquired aplastic
anemia in children and adolescents".)

●
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The natural course of chronic hepatitis B virus (HBV) infection is determined by the interplay
between virus replication and the host immune response ( table 2). Other factors that may
play a role in the progression of HBV-related liver disease include gender, alcohol consumption,
and concomitant infection with other hepatitis virus(es). With the increasing prevalence of
obesity, several studies have found that obesity and concomitant fatty liver disease may also
accelerate progression of HBV-related liver disease [20-22]. The outcome of chronic HBV
infection depends upon the severity of liver disease at the time HBV replication is arrested.

Chronic HBV infection generally consists of four phases, though not all patients go through all
four phases and, while most patients move from one phase to the next, reversal to an earlier
phase can occasionally occur ( figure 1) [23-25].

Immune tolerance — In patients with a perinatally acquired HBV infection, the initial phase is
characterized by high levels of HBV replication—the presence of hepatitis B e antigen (HBeAg)
and high levels of HBV DNA in serum—but no evidence of active liver disease as manifested by
lack of symptoms, normal serum ALT concentrations, and minimal changes on liver biopsy
[26,27]. Two studies found that 30 to 50 percent of patients in this phase had stage 0 while the
others had stage I fibrosis [28,29]. One of these studies showed that fibrosis scores on repeat
biopsies were unchanged after five years among patients who remained in the immune
tolerance phase [29].

The lack of liver disease despite high levels of HBV replication has typically been attributed to
immune tolerance to HBV [30]. Experiments in mice suggest that the transplacental transfer of
maternal HBeAg may induce specific unresponsiveness of T cells to HBeAg and to hepatitis B
core antigen (HBcAg), resulting in ineffective cytotoxic T cell lysis of infected hepatocytes [31].
Immune tolerance is also believed to be the major reason for the poor response to interferon
therapy in HBeAg positive Asian patients who have normal serum ALT concentrations. However,
subsequent studies have found that the T cell response to HBV in patients during this phase is
similar to those in the immune clearance phase, challenging the concept of immune tolerance
[32].

The immune tolerance phase usually lasts 10 to 30 years, during which there is a very low rate
of spontaneous HBeAg clearance [33,34]. Studies in Chinese children, for example, have found
HBeAg in as many as 90 percent below the age of five, and up to 80 percent below the age of 20
[27,33]. The cumulative rate of spontaneous HBeAg clearance is estimated to be approximately
2 percent during the first three years and only 15 percent after 20 years of infection [34,35]. The
low rate of viral clearance in adolescence and early adulthood accounts for the high frequency
of maternal-infant transmission in Asian countries.
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Immune-active, HBeAg-positive — The transition from the immune tolerance to the immune-
active or clearance phase occurs during the second and third decades in patients with
perinatally acquired HBV infection. During this phase, spontaneous hepatitis B e antigen
(HBeAg) clearance increases to an annual rate of 10 to 20 percent [33,34]. A seroconversion rate
of 70 percent during 10 years of follow-up was described in a population-based study of 1536
Alaskan natives who acquired HBV as adults [36]. Several studies from Asia found that patients
with genotype B infection undergo HBeAg seroconversion at an earlier age than those with
genotype C infection. (See "Clinical significance of hepatitis B virus genotypes".)

HBeAg seroconversion is frequently, but not always, accompanied by biochemical exacerbations
(abrupt increases in serum ALT) [14,37,38]. Exacerbations are believed to be due to a sudden
increase in immune-mediated lysis of infected hepatocytes. They are often preceded by an
increase in serum HBV DNA [39] and a shift of HBcAg from nuclear to cytoplasmic sites within
hepatocytes [40], suggesting that immune clearance may be triggered by an increase in viral
load or a change in the presentation of viral antigens. How these changes occur is not known.

Most exacerbations are asymptomatic and are discovered during routine follow-up. However,
some are accompanied by symptoms of acute hepatitis and may lead to the incorrect diagnosis
of acute hepatitis B in patients who are not previously known to have chronic HBV infection [41].
Exacerbations may be associated with an elevation in the IgM hepatitis B core antibody (anti-
HBc) titer, which may lead to misdiagnosis of acute HBV infection and an increase in the serum
alpha-fetoprotein concentration, which may raise concerns about the diagnosis of
hepatocellular carcinoma (HCC) [14,42].

Exacerbations are more commonly observed in men than in women [43,44]. The reason for the
gender difference is not clear, but a higher frequency of exacerbations in men may at least in
part account for a higher incidence of HBV-related cirrhosis and HCC among men.

In a small percentage of patients, exacerbations result in hepatic decompensation and rarely
death from hepatic failure [45]. One report found that a serum HBV DNA level of 1.55 x 10
copies/mL (approximately 8 log  international units/mL) or greater at the onset of a flare
predicted decompensation in HBeAg positive patients without cirrhosis [46].

Patients with severe exacerbations should be referred to specialized centers for liver
transplantation and receive treatment with nucleos(t)ide analogues. Interferon is not indicated
in this setting since it can cause further exacerbation of the disease. (See "Hepatitis B virus:
Overview of management".)

Not all exacerbations lead to HBeAg seroconversion and clearance of HBV DNA from the serum,
a phenomenon termed abortive immune clearance [14,38]. These patients may develop
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recurrent exacerbations with an intermittent disappearance of serum HBV DNA with or without
a transient loss of HBeAg. Such repeated episodes of hepatitis may increase the risk of
developing cirrhosis and HCC. One study of 151 patients with chronic HBeAg positive hepatitis B
(all with genotype C infection) found that early HBeAg seroconversion was more likely in
patients who acquired HBV infection after the perinatal period and those with HBV DNA levels
≤7 log copies/mL (approximately 6 log  international units/mL) [47].

As noted above, the initial phase in patients with childhood or adult-acquired chronic HBV
infection consists of virus replication (presence of HBeAg and high serum HBV DNA) and active
liver disease (elevated serum ALT and chronic hepatitis on liver biopsy) ( figure 1). The
prevalence of HBeAg among non-Asian adults with chronic HBV infection is usually in the range
of 10 to 20 percent, lower than the 30 to 50 percent seen among Chinese adults with chronic
HBV infection. However, the rate of spontaneous HBeAg clearance during the immune clearance
phase appears to be similar to Asians (10 percent to 20 percent per year) [23,24,34,48].

Inactive chronic HBV — Patients in the low or nonreplicating phase/inactive carrier state are
HBeAg negative and anti-HBe positive. In some patients, HBV DNA is undetectable in serum,
and liver disease is in remission as evidenced by normal serum ALT concentrations and the
resolution of necroinflammation in liver biopsies. One study found that about 40 percent of
inactive carriers had HBV DNA levels of 10  copies/mL (>2000 international units/mL) or greater
[49].

HBeAg-negative patients with a persistently normal serum ALT can still have significant
histologic inflammation and/or fibrosis [50,51], although a meta-analysis found that significant
liver disease was rare in those with a persistently normal ALT and an HBV DNA level ≤20,000
international units/mL [52]. In another report, only patients with high serum HBV DNA >4 log
copies/mL (>2000 international units/mL) were biopsied; in such patients, age was a predictor of
significant histologic findings [50]. In a third study, the authors reported that 21 percent of
HBeAg-negative patients with a persistently normal ALT and HBV DNA level of <5 log copies/mL
(<20,000 international units/mL) had histologically active liver disease [51]. However, only 29 of
75 (39 percent) HBeAg-negative patients who had persistently normal ALT and HBV DNA <5 log
copies/mL were biopsied, and only six had active liver disease. It was unclear if patients who
were biopsied were representative of the entire population. These data indicate that significant
liver disease can be found in HBeAg-negative patients with normal ALT, but this is rare in those
with truly persistent normal ALT defined by at least three normal ALT over a 12-month period
and HBV DNA <4 log  copies/mL (<2000 international units/mL).

Because of the fluctuating nature of chronic HBV infection, patients should not be categorized
as inactive carriers unless there are at least three ALT levels and two to three HBV DNA levels

10

4

10

10

https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/47
https://www3.utdos.ir/contents/image?imageKey=GAST%2F67609&topicKey=ID%2F3627&search=Hepatitis%20B%20virus_%20Clinical%20manifestations%20and%20natural%20history&rank=1%7E150&source=see_link
https://www3.utdos.ir/contents/image?imageKey=GAST%2F67609&topicKey=ID%2F3627&search=Hepatitis%20B%20virus_%20Clinical%20manifestations%20and%20natural%20history&rank=1%7E150&source=see_link
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/23,24,34,48
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/49
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/50,51
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/52
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/50
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/51


10/17/23, 5:01 PM Hepatitis B virus: Clinical manifestations and natural history - UpToDate

https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/print?search=Hepatitis B virus_ Clinical manifestations and… 9/35

over a 12-month period of observation. Studies suggest that combined quantification of
hepatitis B surface antigen (HBsAg) level and HBV DNA at a single time point may help in
differentiating inactive carrier phase versus HBeAg-negative chronic hepatitis. HBsAg <1000
international units/mL in an HBeAg-negative patient with serum HBV DNA <2000 international
units/mL identifies the inactive carrier phase with a high diagnostic accuracy (94 percent) [53].

Immune-active, HBeAg-negative — Some patients continue to have moderate levels of HBV
replication and active liver disease (elevated serum ALT and chronic inflammation on liver
biopsies), but remain hepatitis B e antigen (HBeAg) negative [54,55]. Such patients are said to
have HBeAg-negative chronic hepatitis. They have a residual wild-type virus or HBV variants that
cannot produce HBeAg due to precore or core promoter genetic variations [56-59].

Patients with HBeAg-negative immune-active chronic hepatitis B are older and have more
advanced liver disease. They also tend to have fluctuations in HBV DNA and ALT levels.

The frequency of flares was estimated in a study of 217 asymptomatic patients with chronic HBV
who were HBeAg negative, anti-HBe positive, and had a normal ALT level at baseline [43].
During a median follow-up of almost six years, spontaneous ALT flares occurred in 43 patients
(4.3 percent per year) with a cumulative probability of a flare of 11 and 47 percent after 5 and 10
years, respectively. On multivariable analysis, flares were significantly associated with age ≥30,
male sex, and the presence of a precore mutation. The authors noted that follow-up every three
months captured up to 90 percent of flares [44].

In one study, 283 patients who underwent spontaneous HBeAg seroconversion were followed
for a median of 8.6 (range 1 to 18) years; 67 percent had sustained biochemical remission [60].
The risk of cirrhosis and HCC were negligible in those with sustained remission and significantly
higher in those with ALT elevation after HBeAg seroconversion.

Resolution of chronic HBV infection — Some patients with chronic HBV infection become
HBsAg negative. The annual rate of delayed clearance of HBsAg has been estimated to be 0.5 to
2 percent in Western patients and much lower (0.1 to 0.8 percent) in Asian countries [48,61,62].
A study from Taiwan estimated that the cumulative probability of HBsAg seroclearance was only
8 percent after 10 years, but increased to 25 and 45 percent, respectively, after 20 and 25 years
[63]. Another report followed 3087 patients with chronic HBV [62]. The patients median age was
45, 65 percent were men, and the majority (84 percent) were HBeAg seronegative. HBsAg
clearance occurred in 562 participants (an annual clearance rate of 2.26 percent). Clearance was
preceded by a decrease in HBV DNA. The cumulative incidence of HBsAg clearance after 5 and 8
years were approximately 26 and 51 percent, respectively, in patients whose serum HBV DNA
became undetectable. HBsAg clearance may be preceded by decreasing levels of HBsAg [64].
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In most reports, patients who cleared HBsAg appeared to have a good prognosis [65-72]. In the
absence of other causes of liver injury, progression to cirrhosis and hepatic decompensation
after HBsAg clearance is rare. However, the risk of HCC remains [73,74], and surveillance should
continue in those who have HCV or hepatitis D virus (HDV) coinfection, cirrhosis, or are older
than 50 years at the time of HBsAg clearance.

One of the largest series to address this issue focused on 218 such patients who were followed
for a median of 62 months [66]. Of 189 patients who did not have cirrhosis at the time of HBsAg
clearance, three developed cirrhosis, two developed hepatocellular carcinoma, and one died of
hepatocellular carcinoma. However, these complications developed only in patients who had
concurrent HCV or HDV infection. Another report found that the likelihood of developing HCC
was greater in those who cleared HBsAg when older than age 50 [69].

In a series of 55 patients who spontaneously cleared HBsAg, complications developed in 33
percent (11 hepatocellular carcinoma, 6 cirrhosis, and 1 subfulminant liver failure) during a
mean follow-up of 23 months [68]. This study probably overestimated the frequency with which
complications occur, as it included 20 patients (36 percent) who had coinfection with either
hepatitis C or hepatitis D. Furthermore, some of the patients may have had undocumented
cirrhosis or irreversible liver damage prior to seroconversion.

Many patients who clear HBsAg remain HBV DNA positive when tested by polymerase chain
reaction assays, particularly during the first 10 years of HBsAg clearance [69] (see "Hepatitis B
virus: Screening and diagnosis in adults"). A small proportion of these patients may be infected
with a mixture of the wild-type virus and HBV variants with a deletion in the pre-S1 region,
which are associated with a reduction in HBsAg synthesis [75]. A reactivation of HBV replication
with reappearance of HBeAg and HBV DNA in serum and recrudescence of liver disease may
occur when these patients are immunosuppressed. The reactivation can vary in severity from
mild and asymptomatic to severe with possible fulminant hepatic failure. (See "Hepatitis B virus
reactivation associated with immunosuppressive therapy".)

HBV DNA persists in the liver of the vast majority of patients after HBsAg clearance, although
HBV DNA may not be detected in serum. These patients are anti-HBc positive and, over time,
many seroconvert to anti-HBs. These patients are often considered to have occult HBV infection
(HBsAg negative, HBV DNA positive in liver and/or serum, and generally also anti-HBc positive)
[76].

SEQUELAE AND PROGNOSIS OF CHRONIC HBV INFECTION
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The sequelae of chronic hepatitis 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 prognosis appears to vary with the clinical setting.
Long-term follow-up studies of hepatitis B surface antigen (HBsAg) positive blood donors have
shown that the majority remain asymptomatic with a very low risk of cirrhosis or HCC [77-79]. In
a 16-year follow-up study of 317 HBsAg positive blood donors from Montreal, for example, only
three died from HBV-related cirrhosis and none developed HCC [77]. Another report included
296 potential blood donors who were excluded from donation after they were found to be
HBsAg positive and were followed for 30 years [79]. The incidence of clinically significant liver
disease, HCC, or other liver-related morbidity or mortality was not significantly greater than a
control population of HBV negative blood donors. (See "Epidemiology and risk factors for
hepatocellular carcinoma".)

The prognosis is worse in HBV-infected patients from endemic areas and in patients with
chronic hepatitis B [80-83]. The estimated five-year rates of progression are [84]:

The cumulative survival rate at each of these stages of progressive disease is [81,83-86]:

Among Chinese patients with chronic HBV infection, the life-time risk of a liver-related death has
been estimated at 40 to 50 percent for men and 15 percent for women [87]. The risk of
progression appears to be greatest in patients who stayed in the immune clearance phase [29],
in patients who have delayed hepatitis B e antigen (HBeAg) seroconversion [88], and in patients
who had reactivation of HBV replication after HBeAg seroconversion [36,60,89].

It should be noted that the rates of progression and rates of survival cited above were based on
data in the pre-nucleos(t)ide analogue era and prognosis of patients with chronic hepatitis B
have improved markedly in the last 10 years.

A follow-up report of a placebo controlled trial evaluating lamivudine in patients with bridging
fibrosis or compensated cirrhosis described the natural history in 215 patients randomized to
placebo [90]. The primary endpoint of the study was defined as time to first occurrence of
disease progression (an increase of ≥2 points in the Child-Pugh score, the development of

Chronic hepatitis to cirrhosis – 12 to 20 percent●

Compensated cirrhosis to hepatic decompensation – 20 to 23 percent●

Compensated cirrhosis to HCC – 6 to 15 percent (see 'Surveillance for hepatocellular
carcinoma' below)

●

Compensated cirrhosis – 85 percent at five years●

Decompensated cirrhosis – 55 to 70 percent at one year and 14 to 35 percent at five years●
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hepatocellular carcinoma, or bleeding varices). One of these endpoints was reached in 18
percent of patients after a median follow-up of 32 months (9 percent with an increase in the
Child-Pugh score, 7 percent with the development of HCC, and 1 percent with bleeding varices).
Disease progression was more likely in patients with higher baseline fibrosis scores. There was a
possible association between HBV genotype C and disease progression, but there were
insufficient data for detailed analysis. (See "Clinical significance of hepatitis B virus genotypes".)

Factors predictive of disease progression — Both virologic and nonvirologic factors influence
disease progression and survival in patients with chronic HBV infection [85,86,90-92].

Factors related to HBV infection include the individual’s HBeAg status, the HBV DNA and HBsAg
levels, and the HBV genotype. Certain HBV variants (eg, core promoter or pre-S deletion
variants) have also been associated with progressive liver disease and HCC. The HBV DNA level
is the most important virologic predictor of disease progression in patients with a high HBV viral
load (≥2000 IU/mL), whereas the HBsAg level helps determine the risk of progression in those
with a HBV DNA <2000 IU/mL [93]. Other examples include:

HBeAg – Patients with a prolonged replication phase (ie, HBeAg positive) have a worse
prognosis, mostly due to the development of cirrhosis and HCC [85,86,94]:

●

In a study of 98 patients with HBsAg positive compensated cirrhosis, the five-year
survival rate was significantly lower in patients who were HBeAg positive (72 versus 97
percent in those who were HBeAg negative) [85]. Clearance of HBeAg was associated
with a 2.2-fold decrease in death rate.

•

In a cohort study of 11,893 men from Taiwan, 111 cases of newly diagnosed HCC were
identified during 92,359 person-years of follow-up [94]. Compared to men who were
negative for both HBsAg and HBeAg, the relative risk of HCC was 9.6 (95% CI 6.0 to
15.2) among men who were HBsAg positive but HBeAg negative, and 60.2 (95% CI 35.5
to 102.1) among those who were positive for both HBsAg and HBeAg.

•

The worse prognosis in patients with a prolonged replicative phase may be related to a
longer duration of necroinflammation [14,95]. Recurrent episodes of hepatitis may, either
directly or indirectly through immune-mediated injury, increase the risk of fibrosis,
cirrhosis, and perhaps carcinogenesis. Even among patients with decompensated
cirrhosis, the suppression of HBV replication can result in an improvement in liver disease
[65,96]. (See "Epidemiology and risk factors for hepatocellular carcinoma", section on
'Hepatitis B virus'.)

https://www3.utdos.ir/contents/clinical-significance-of-hepatitis-b-virus-genotypes?search=Hepatitis%20B%20virus_%20Clinical%20manifestations%20and%20natural%20history&topicRef=3627&source=see_link
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/85,86,90-92
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/93
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/85,86,94
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/85
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/94
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/14,95
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/65,96
https://www3.utdos.ir/contents/epidemiology-and-risk-factors-for-hepatocellular-carcinoma?sectionName=Hepatitis%20B%20virus&search=Hepatitis%20B%20virus_%20Clinical%20manifestations%20and%20natural%20history&topicRef=3627&anchor=H6&source=see_link#H6
https://www3.utdos.ir/contents/epidemiology-and-risk-factors-for-hepatocellular-carcinoma?sectionName=Hepatitis%20B%20virus&search=Hepatitis%20B%20virus_%20Clinical%20manifestations%20and%20natural%20history&topicRef=3627&anchor=H6&source=see_link#H6


10/17/23, 5:01 PM Hepatitis B virus: Clinical manifestations and natural history - UpToDate

https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/print?search=Hepatitis B virus_ Clinical manifestations an… 13/35

Factors not associated with HBV include those related to the host (gender, age, diabetes) and
environment (alcohol, smoking, carcinogens) as well as coinfection with other viruses (eg, HCV,
HDV, HIV). (See "Clinical manifestations and natural history of chronic hepatitis C virus
infection", section on 'Factors associated with disease progression' and "Epidemiology, clinical
manifestations and diagnosis of hepatitis D virus infection" and "Epidemiology, clinical
manifestations, and diagnosis of hepatitis B in patients living with HIV", section on 'Effect of HIV
on liver-related mortality'.)

Reactivation following seroconversion — A subset of patients who achieve HBeAg
seroconversion experience reactivation. Reactivation can occur in patients who receive
immunosuppressive therapy, but can also occur spontaneously. (See "Hepatitis B virus
reactivation associated with immunosuppressive therapy".)

HBV DNA – High HBV DNA levels are associated with an increased incidence of cirrhosis,
hepatocellular carcinoma, and liver-related mortality [97,98]. As an example, in a
population-based prospective cohort study (REVEAL HBV) in Taiwan, the cumulative
incidence of cirrhosis during a mean follow-up of 11 years ranged from 4.5 percent for
those with an HBV DNA level of less than 300 copies/mL (approximately 60 international
units/mL) to 36 percent for those with an HBV DNA level of 10  copies/mL (approximately
200,000 international units/mL) or more at study entry. The HBV DNA level remained an
independent predictor of cirrhosis after adjusting for HBeAg status, age, sex, ALT level,
cigarette smoking, and alcohol consumption. High serum HBV DNA (>10  copies/mL) was
also an independent predictor of HCC after adjusting for HBe antigen status, serum
alanine aminotransferase, and the presence of cirrhosis (hazard ratio [HR] 5.3, 95% CI 2.9-
9.7) [99]. However, the majority of persons in the REVEAL study acquired HBV infection in
infancy or early childhood and the mean age of participants was 43 years. Thus, the
significance of high HBV DNA levels in those with a shorter duration of infection (eg,
younger individuals and in those with adult acquired HBV infection) is unclear.

●

6

6

HBsAg levels – In patients with HBeAg negative chronic HBV with a low viral load, HBsAg
levels >1000 IU/mL have been associated with an increased risk of disease progression
and HCC [100,101]. In a prospective cohort study in Taiwan, 1068 patients with chronic
HBV genotype B or C infection and a low viral load (HBV DNA <2000 IU/mL), HBsAg levels
>1000 IU/mL were associated with an increased risk of HBeAg negative hepatitis, hepatitis
flares, and cirrhosis after adjusting for age, HBV DNA, and ALT levels (HR 1.5, 2.3, and 4.1,
respectively). These data indicate that among patients with low viral load, the narrow
range of HBV DNA from undetectable to <2000 IU/mL, makes it difficult to stratify patients
for risk of cirrhosis or HCC and other markers such as HBsAg level need to be considered.

●
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Only a few studies have described risk factors for spontaneous reactivation. One of the most
detailed reports described 133 asymptomatic blood donors who had documented HBeAg
seroconversion and were followed regularly for an average of six years [89]. Reactivation
occurred in 26 patients at a rate of 3.3 percent per year. On multivariate analysis, reactivation
was associated with HBV genotype C, male sex, serum ALT levels >5 times the upper limit of
normal during the HBeAg-positive phase, and age at HBeAg seroconversion ≥40.

Reactivation associated with immunosuppression — Hepatitis B virus reactivation associated
with immunosuppression is discussed separately. (See "Hepatitis B virus reactivation associated
with immunosuppressive therapy".)

Surveillance for hepatocellular carcinoma — Surveillance for HCC is recommended for
chronic HBV carriers. Recommendations for surveillance for HCC have been issued by the
American Association for the Study of Liver Diseases (AASLD) [102-104], which can be accessed
through the AASLD website. Surveillance can lead to early detection of HCC, but available
testing is far from satisfactory. (See "Surveillance for hepatocellular carcinoma in adults".)

HBV AND CHRONIC ALCOHOL ABUSE

The prevalence of serum HBV markers among alcoholics has been estimated to be two- to
fourfold higher than a corresponding control population, suggesting an increased rate of HBV
infection [105,106]. There is no clear evidence that alcoholics have an enhanced risk of chronic
HBV infection. However, HBV DNA has been detected in the sera and liver tissues in some
HBsAg negative alcoholics who present with liver disease, implying that occult HBV infection
may have contributed to liver disease in these patients [107,108].

Alcoholics with HBV infection have been reported to have accelerated liver injury, increased risk
of developing cirrhosis and hepatocellular carcinoma (HCC), and reduced survival compared
with alcoholics who are not HBV-infected [109-112]. As an example, the odds of having HCC
appear to be much higher in patients with heavy alcohol use compared with those who use less
alcohol [111]. Obesity also increases the risk of HCC among patients who drink alcohol on a
regular basis (ie, at least four drinks per week for at least one year) [113]. Obesity and alcohol
are also with fatty liver disease. More detailed discussions of HCC and fatty liver disease are
found elsewhere. (See "Epidemiology and risk factors for hepatocellular carcinoma", section on
'Risk factors' and "Clinical manifestations and diagnosis of alcohol-associated fatty liver disease
and cirrhosis" and "Epidemiology, clinical features, and diagnosis of nonalcoholic fatty liver
disease in adults".)
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COINFECTION WITH HCV OR HDV

Hepatitis B infected patients may also be infected with hepatitis C virus (HCV) or hepatitis D
virus (HDV).

Hepatitis C virus infection — Acute coinfection with HBV and HCV may shorten the duration of
HBs antigenemia and lower the peak serum aminotransferase concentration compared with
acute HBV infection alone [114]. These findings suggest that HCV coinfection may interfere with
the replication of HBV, leading to attenuation of liver damage. However, acute coinfection of
HCV and HBV, or acute HCV on preexisting chronic HBV have also been reported to increase the
risk of severe hepatitis and fulminant hepatic failure [115-117]. Similarly, acute HBV in patients
with chronic HCV can lead to severe hepatitis, but may also lead to clearance of HCV [118].

Approximately 10 to 15 percent of patients with HBV-associated chronic hepatitis, cirrhosis, or
hepatocellular carcinoma (HCC) have coexistent HCV infection [119]. In a study of 1257 patients
with chronic HCV infection, 62 percent had evidence of exposure to HBV, while 6 percent had
concurrent chronic HBV [120]. The risk of developing HCC appears to be greater among those
with dual-infection compared with those who are infected with HBV or HCV alone. As an
example, the effect of HBV and HCV infection on the development of HCC was evaluated in a
study of 23,830 individuals from Taiwan, of whom 477 developed HCC [121]. The incidence of
HCC in men and women who were dually-infected (ie, positive for hepatitis B surface antigen
[HBsAg] and antibodies against HCV [anti-HCV]) was 38 and 27 percent, respectively, whereas
the incidence of HCC for men and women who were only positive for HBsAg was 27 and 8
percent, respectively.

HCV superinfection in HBsAg carriers appears to reduce HBV DNA levels in serum and liver
tissues and to increase the rate of HBsAg seroconversion [122-126]. Most patients who have
dual HCV and HBV infections have detectable serum HCV RNA but undetectable or low HBV DNA
levels, indicating that HCV is the predominant cause of liver disease in these patients. On the
other hand, levels of HBV DNA and HCV RNA fluctuate over time in about one-third of patients
[127]. Liver disease is usually more severe than in patients infected by HBV alone [128]. Patients
with dual HBV and HCV infection may also have a higher rate of HCC compared with patients
infected by either virus alone, particularly those who are anti-HCV and hepatitis B e antigen
(HBeAg) positive [126,129-131].

The treatment of HCV infection with peginterferon plus ribavirin or direct-acting antiviral agents
(DAA) in patients with concomitant HBV infection can lead to a sustained virologic response. The
rate of sustained virologic response is similar to that observed in patients with HCV alone [102].
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However, HBV replication may increase after clearance of HCV [102,132]. Thus, close monitoring
of both viruses is required, and testing of HBsAg and hepatitis B core antibody (anti-HBc) should
be done prior to initiating DAA therapy [133]. (See "Patient evaluation and selection for antiviral
therapy for chronic hepatitis C virus infection", section on 'HBV coinfection' and "Hepatitis B
virus: Overview of management", section on 'Patients with hepatitis C coinfection'.)

Hepatitis D virus infection — Although HDV can replicate autonomously, the simultaneous
presence of HBV is required for complete virion assembly and secretion. As a result, individuals
with hepatitis D are always dually infected with HDV and HBV.

Acute HBV and HDV coinfection tends to be more severe than acute HBV infection alone and is
more likely to result in fulminant hepatitis. HDV superinfection in patients with chronic HBV
infection is usually accompanied by a suppression of HBV replication due to interference
mechanisms that are not well understood [134]. HDV superinfection in such patients has been
associated with more severe liver disease and accelerated progression to cirrhosis in most
studies [135-137], although discordant data have been reported [138].

The clinical manifestations of persons with HBV/HDV infection are discussed in detail in a
separate topic review. (See "Epidemiology, clinical manifestations and diagnosis of hepatitis D
virus infection".)

Hepatitis C and D virus infection — The interaction of viral replication in patients coinfected
with HBV, HCV, and HDV remains unclear. Triple infection was associated with inhibition of HCV
and HBV replication, suggesting that HDV had the dominant role [125]. Similar results had been
described by others [139]. In contrast, another study found that triple infection was usually
dominated by HCV [1]. (See "Epidemiology, clinical manifestations and diagnosis of hepatitis D
virus infection".)

HEPATITIS A VIRUS INFECTION

The Advisory Committee on Immunization Practices (ACIP) recommends the immunization of all
patients with chronic liver disease against hepatitis A virus (HAV). (See "Hepatitis A virus
infection: Treatment and prevention" and "Immunizations for adults with chronic liver disease".)

This recommendation is based upon theoretical grounds (that patients with chronic liver
disease might have a worse prognosis if they developed superimposed acute hepatitis) rather
than firm data, particularly with respect to HBV. In one study, in which 163 patients with chronic
hepatitis B were prospectively followed for seven years, hepatitis A superinfection occurred in
10 patients [140]. An uncomplicated course occurred in nine of these patients; one patient who
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also had preexisting cirrhosis developed marked cholestasis. The outcome was much worse in
patients with chronic HCV. A more detailed discussion of HAV infection in patients with
underlying liver disease is found elsewhere. (See "Hepatitis A virus infection in adults:
Epidemiology, clinical manifestations, and diagnosis", section on 'Epidemiology'.)

Despite the sparse data, we follow the ACIP guidelines and recommend immunization with the
Hepatitis A vaccine in patients with chronic hepatitis B (see "Hepatitis A virus infection:
Treatment and prevention" and "Immunizations for adults with chronic liver disease"). However,
countries with a high prevalence of HBV also have a high prevalence of HAV. Thus, testing for
the HAV antibody should be performed, with the vaccine being given only to patients who are
HAV antibody-negative.

SOCIETY GUIDELINE LINKS

Links to society and government-sponsored guidelines from selected countries and regions
around the world are provided separately. (See "Society guideline links: Diagnosis of hepatitis
B".)

INFORMATION FOR PATIENTS

UpToDate offers two types of patient education materials, "The Basics" and "Beyond the Basics."
The Basics patient education pieces are written in plain language, at the 5  to 6  grade reading
level, and they answer the four or five key questions a patient might have about a given
condition. These articles are best for patients who want a general overview and who prefer
short, easy-to-read materials. Beyond the Basics patient education pieces are longer, more
sophisticated, and more detailed. These articles are written at the 10  to 12  grade reading
level and are best for patients who want in-depth information and are comfortable with some
medical jargon.

Here are the patient education articles that are relevant to this topic. We encourage you to print
or e-mail these topics to your patients. (You can also locate patient education articles on a
variety of subjects by searching on "patient info" and the keyword(s) of interest.)

th th

th th

Basics topics (see "Patient education: Hepatitis B (The Basics)")●

Beyond the Basics topics (see "Patient education: Hepatitis B (Beyond the Basics)")●
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SUMMARY AND RECOMMENDATIONS

Acute hepatitis B virus (HBV) infection●

Clinical features – In patients with acute HBV infection, the clinical manifestations can
vary. Approximately 70 percent of patients with acute hepatitis B have subclinical or
anicteric hepatitis, while 30 percent develop icteric hepatitis. Less than 1 percent
develop fulminant hepatitis. The disease may be more severe in patients coinfected
with other hepatitis viruses or with underlying liver disease. Extrahepatic
manifestations (eg, serum sickness-like syndrome) also can occur. (See 'Clinical
manifestations' above.)

•

Outcome – In general, most patients with acute HBV recover clinically; less than 5
percent go on to develop chronic HBV. Patients typically recover on their own, but
patients with severe or persistent acute HBV may require treatment with a nucleos(t)ide
analogue. For those who develop fulminant hepatitis, liver transplant may be needed.
(See 'Outcome' above.)

•

Although patients may recover clinically from acute HBV, complete eradication of HBV
rarely occurs, and HBV remains latent in the hepatocytes. Latent infection maintains
the T cell response for decades following clinical recovery, keeping the virus under
control. However, reactivation of HBV can occur in the setting of certain
immunosuppressive therapies (eg, rituximab). HBV reactivation is discussed detail
elsewhere. (See "Hepatitis B virus reactivation associated with immunosuppressive
therapy".)

Chronic hepatitis B virus infection●

Clinical features – During the chronic phase of HBV infection, manifestations range
from an asymptomatic carrier state to chronic hepatitis, cirrhosis, and hepatocellular
carcinoma. Extrahepatic manifestations, which are thought to be mediated by
circulating immune complexes, can include polyarteritis nodosa and glomerular
disease. (See 'Chronic hepatitis' above.)

•

Natural history – The natural course of chronic hepatitis B virus infection is
determined by the interplay between virus replication and the host immune response
( table 2).

•

Chronic HBV infection generally consists of two phases: an early replicative phase with
active liver disease (immune-active) and a late or low replicative phase with remission
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of liver disease (inactive chronic HBV) ( figure 1). In patients with perinatally acquired
HBV infection, there is an additional immune tolerance phase in which virus replication
is not accompanied by active liver disease.

In some patients, reactivation of HBV replication occurs after a varying period of
quiescence. (See 'Phases of chronic HBV infection' above.)

Factors predictive of disease progression – Both virologic and nonvirologic factors
influence disease progression and survival in patients with chronic HBV infection. These
include the individual's hepatitis B e antigen (HBeAg) status, the HBV DNA and hepatitis
B surface antigen (HBsAg) levels, and the HBV genotype. Certain HBV variants (eg, core
promoter or pre-S deletion variants) have also been associated with progressive liver
disease and hepatocellular carcinoma (HCC). (See 'Sequelae and prognosis of chronic
HBV infection' above.)

•

https://www.wolterskluwer.com/en/know/clinical-effectiveness-terms
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/1
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/1
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/2
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/2
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/3
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/3
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/3
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/4
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/4
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/5
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/5
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/5
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/6
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/6
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/7
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/7
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/8
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/8
https://www3.utdos.ir/contents/image?imageKey=GAST%2F67609&topicKey=ID%2F3627&search=Hepatitis%20B%20virus_%20Clinical%20manifestations%20and%20natural%20history&rank=1%7E150&source=see_link
https://www3.utdos.ir/contents/image?imageKey=GAST%2F67609&topicKey=ID%2F3627&search=Hepatitis%20B%20virus_%20Clinical%20manifestations%20and%20natural%20history&rank=1%7E150&source=see_link


10/17/23, 5:01 PM Hepatitis B virus: Clinical manifestations and natural history - UpToDate

https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/print?search=Hepatitis B virus_ Clinical manifestations an… 20/35

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

10. Beasley RP, Hwang LY, Lin CC, et al. Incidence of hepatitis B virus infections in preschool
children in Taiwan. J Infect Dis 1982; 146:198.

11. Coursaget P, Yvonnet B, Chotard J, et al. Age- and sex-related study of hepatitis B virus
chronic carrier state in infants from an endemic area (Senegal). J Med Virol 1987; 22:1.

12. Tassopoulos NC, Papaevangelou GJ, Sjogren MH, et al. Natural history of acute hepatitis B
surface antigen-positive hepatitis in Greek adults. Gastroenterology 1987; 92:1844.

13. Kumar M, Satapathy S, Monga R, et al. A randomized controlled trial of lamivudine to treat
acute hepatitis B. Hepatology 2007; 45:97.

14. Lok AS, Lai CL. alpha-Fetoprotein monitoring in Chinese patients with chronic hepatitis B
virus infection: role in the early detection of hepatocellular carcinoma. Hepatology 1989;
9:110.

15. Cacoub P, Asselah T. Hepatitis B Virus Infection and Extra-Hepatic Manifestations: A
Systemic Disease. Am J Gastroenterol 2022; 117:253.

16. Guillevin L, Lhote F, Cohen P, et al. Polyarteritis nodosa related to hepatitis B virus. A
prospective study with long-term observation of 41 patients. Medicine (Baltimore) 1995;
74:238.

17. Johnson RJ, Couser WG. Hepatitis B infection and renal disease: Clinical,
immunopathogenetic and therapeutic considerations. Kidney Int 1990; 37:663.

18. Lai KN, Lai FM, Chan KW, et al. The clinico-pathologic features of hepatitis B virus-
associated glomerulonephritis. Q J Med 1987; 63:323.

19. Lin CY. Clinical features and natural course of HBV-related glomerulopathy in children.
Kidney Int Suppl 1991; 35:S46.

20. Chan AW, Wong GL, Chan HY, et al. Concurrent fatty liver increases risk of hepatocellular
carcinoma among patients with chronic hepatitis B. J Gastroenterol Hepatol 2017; 32:667.

21. Yan LB, Liao J, Han N, et al. Association between Hepatitis B Virus Infection and Metabolic
Syndrome in Southwest China: A Cross-sectional Study. Sci Rep 2020; 10:6738.

22. Chan TT, Chan WK, Wong GL, et al. Positive Hepatitis B Core Antibody Is Associated With
Cirrhosis and Hepatocellular Carcinoma in Nonalcoholic Fatty Liver Disease. Am J
Gastroenterol 2020; 115:867.

23. Hoofnagle JH, Dusheiko GM, Seeff LB, et al. Seroconversion from hepatitis B e antigen to
antibody in chronic type B hepatitis. Ann Intern Med 1981; 94:744.

https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/9
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/9
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/10
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/10
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/11
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/11
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/12
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/12
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/13
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/13
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/14
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/14
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/14
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/15
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/15
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/16
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/16
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/16
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/17
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/17
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/18
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/18
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/19
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/19
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/20
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/20
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/21
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/21
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/22
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/22
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/22
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/23
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/23


10/17/23, 5:01 PM Hepatitis B virus: Clinical manifestations and natural history - UpToDate

https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/print?search=Hepatitis B virus_ Clinical manifestations an… 21/35

24. Realdi G, Alberti A, Rugge M, et al. Seroconversion from hepatitis B e antigen to anti-HBe in
chronic hepatitis B virus infection. Gastroenterology 1980; 79:195.

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

26. Chang MH, Hwang LY, Hsu HC, et al. Prospective study of asymptomatic HBsAg carrier
children infected in the perinatal period: clinical and liver histologic studies. Hepatology
1988; 8:374.

27. Lok AS, Lai CL. A longitudinal follow-up of asymptomatic hepatitis B surface antigen-
positive Chinese children. Hepatology 1988; 8:1130.

28. Andreani T, Serfaty L, Mohand D, et al. Chronic hepatitis B virus carriers in the
immunotolerant phase of infection: histologic findings and outcome. Clin Gastroenterol
Hepatol 2007; 5:636.

29. Hui CK, Leung N, Yuen ST, et al. Natural history and disease progression in Chinese chronic
hepatitis B patients in immune-tolerant phase. Hepatology 2007; 46:395.

30. Hsu HY, Chang MH, Hsieh KH, et al. Cellular immune response to HBcAg in mother-to-infant
transmission of hepatitis B virus. Hepatology 1992; 15:770.

31. Milich DR, Jones JE, Hughes JL, et al. Is a function of the secreted hepatitis B e antigen to
induce immunologic tolerance in utero? Proc Natl Acad Sci U S A 1990; 87:6599.

32. Bertoletti A, Kennedy PT. The immune tolerant phase of chronic HBV infection: new
perspectives on an old concept. Cell Mol Immunol 2015; 12:258.

33. Liaw YF, Chu CM, Lin DY, et al. Age-specific prevalence and significance of hepatitis B e
antigen and antibody in chronic hepatitis B virus infection in Taiwan: a comparison among
asymptomatic carriers, chronic hepatitis, liver cirrhosis, and hepatocellular carcinoma. J
Med Virol 1984; 13:385.

34. Lok AS, Lai CL, Wu PC, et al. Spontaneous hepatitis B e antigen to antibody seroconversion
and reversion in Chinese patients with chronic hepatitis B virus infection. Gastroenterology
1987; 92:1839.

35. Chang MH, Hsu HY, Hsu HC, et al. The significance of spontaneous hepatitis B e antigen
seroconversion in childhood: with special emphasis on the clearance of hepatitis B e
antigen before 3 years of age. Hepatology 1995; 22:1387.

36. McMahon BJ, Holck P, Bulkow L, Snowball M. Serologic and clinical outcomes of 1536 Alaska
Natives chronically infected with hepatitis B virus. Ann Intern Med 2001; 135:759.

37. Liaw YF, Chu CM, Su IJ, et al. Clinical and histological events preceding hepatitis B e antigen
seroconversion in chronic type B hepatitis. Gastroenterology 1983; 84:216.

https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/24
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/24
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/25
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/25
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/26
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/26
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/26
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/27
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/27
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/28
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/28
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/28
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/29
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/29
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/30
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/30
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/31
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/31
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/32
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/32
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/33
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/33
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/33
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/33
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/34
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/34
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/34
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/35
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/35
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/35
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/36
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/36
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/37
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/37


10/17/23, 5:01 PM Hepatitis B virus: Clinical manifestations and natural history - UpToDate

https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/print?search=Hepatitis B virus_ Clinical manifestations an… 22/35

38. Liaw YF, Pao CC, Chu CM, et al. 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.

39. Maruyama T, Iino S, Koike K, et al. Serology of acute exacerbation in chronic hepatitis B
virus infection. Gastroenterology 1993; 105:1141.

40. Hsu HC, Su IJ, Lai MY, et al. Biologic and prognostic significance of hepatocyte hepatitis B
core antigen expressions in the natural course of chronic hepatitis B virus infection. J
Hepatol 1987; 5:45.

41. Chu CM, Liaw YF, Pao CC, Huang MJ. The etiology of acute hepatitis superimposed upon
previously unrecognized asymptomatic HBsAg carriers. Hepatology 1989; 9:452.

42. Liaw YF, Chu CM, Huang MJ, et al. Determinants for hepatitis B e antigen clearance in
chronic type B hepatitis. Liver 1984; 4:301.

43. Kumar M, Chauhan R, Gupta N, et al. Spontaneous increases in alanine aminotransferase
levels in asymptomatic chronic hepatitis B virus-infected patients. Gastroenterology 2009;
136:1272.

44. Lok AS, Lai CL. Acute exacerbations in Chinese patients with chronic hepatitis B virus (HBV)
infection. Incidence, predisposing factors and etiology. J Hepatol 1990; 10:29.

45. Sheen IS, Liaw YF, Tai DI, Chu CM. Hepatic decompensation associated with hepatitis B e
antigen clearance in chronic type B hepatitis. Gastroenterology 1985; 89:732.

46. Jeng WJ, Sheen IS, Liaw YF. Hepatitis B virus DNA level predicts hepatic decompensation in
patients with acute exacerbation of chronic hepatitis B. Clin Gastroenterol Hepatol 2010;
8:541.

47. Kim HS, Kim HJ, Shin WG, et al. Predictive factors for early HBeAg seroconversion in acute
exacerbation of patients with HBeAg-positive chronic hepatitis B. Gastroenterology 2009;
136:505.

48. Alward WL, McMahon BJ, Hall DB, et al. The long-term serological course of asymptomatic
hepatitis B virus carriers and the development of primary hepatocellular carcinoma. J Infect
Dis 1985; 151:604.

49. Chu CM, Chen YC, Tai DI, Liaw YF. Level of hepatitis B virus DNA in inactive carriers with
persistently normal levels of alanine aminotransferase. Clin Gastroenterol Hepatol 2010;
8:535.

50. Lai M, Hyatt BJ, Nasser I, et al. The clinical significance of persistently normal ALT in chronic
hepatitis B infection. J Hepatol 2007; 47:760.

https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/38
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/38
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/38
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/39
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/39
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/40
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/40
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/40
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/41
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/41
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/42
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/42
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/43
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/43
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/43
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/44
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/44
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/45
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/45
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/46
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/46
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/46
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/47
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/47
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/47
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/48
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/48
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/48
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/49
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/49
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/49
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/50
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/50


10/17/23, 5:01 PM Hepatitis B virus: Clinical manifestations and natural history - UpToDate

https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/print?search=Hepatitis B virus_ Clinical manifestations an… 23/35

51. Kumar M, Sarin SK, Hissar S, et al. Virologic and histologic features of chronic hepatitis B
virus-infected asymptomatic patients with persistently normal ALT. Gastroenterology 2008;
134:1376.

52. Papatheodoridis GV, Manolakopoulos S, Liaw YF, Lok A. Follow-up and indications for liver
biopsy in HBeAg-negative chronic hepatitis B virus infection with persistently normal ALT: a
systematic review. J Hepatol 2012; 57:196.

53. Brunetto MR, Oliveri F, Colombatto P, et al. Hepatitis B surface antigen serum levels help to
distinguish active from inactive hepatitis B virus genotype D carriers. Gastroenterology
2010; 139:483.

54. Bonino F, Rosina F, Rizzetto M, et al. Chronic hepatitis in HBsAg carriers with serum HBV-
DNA and anti-HBe. Gastroenterology 1986; 90:1268.

55. Lok AS, Hadziyannis SJ, Weller IV, et al. Contribution of low level HBV replication to
continuing inflammatory activity in patients with anti-HBe positive chronic hepatitis B virus
infection. Gut 1984; 25:1283.

56. Carman WF, Jacyna MR, Hadziyannis S, et al. Mutation preventing formation of hepatitis B e
antigen in patients with chronic hepatitis B infection. Lancet 1989; 2:588.

57. Lok AS, Akarca U, Greene S. Mutations in the pre-core region of hepatitis B virus serve to
enhance the stability of the secondary structure of the pre-genome encapsidation signal.
Proc Natl Acad Sci U S A 1994; 91:4077.

58. Okamoto H, Tsuda F, Akahane Y, et al. Hepatitis B virus with mutations in the core promoter
for an e antigen-negative phenotype in carriers with antibody to e antigen. J Virol 1994;
68:8102.

59. Brunetto MR, Giarin MM, Oliveri F, et al. Wild-type and e antigen-minus hepatitis B viruses
and course of chronic hepatitis. Proc Natl Acad Sci U S A 1991; 88:4186.

60. Hsu YS, Chien RN, Yeh CT, et al. Long-term outcome after spontaneous HBeAg
seroconversion in patients with chronic hepatitis B. Hepatology 2002; 35:1522.

61. Liaw YF, Sheen IS, Chen TJ, et al. Incidence, determinants and significance of delayed
clearance of serum HBsAg in chronic hepatitis B virus infection: a prospective study.
Hepatology 1991; 13:627.

62. Liu J, Yang HI, Lee MH, et al. Incidence and determinants of spontaneous hepatitis B
surface antigen seroclearance: a community-based follow-up study. Gastroenterology 2010;
139:474.

63. Chu CM, Liaw YF. HBsAg seroclearance in asymptomatic carriers of high endemic areas:
appreciably high rates during a long-term follow-up. Hepatology 2007; 45:1187.

https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/51
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/51
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/51
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/52
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/52
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/52
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/53
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/53
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/53
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/54
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/54
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/55
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/55
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/55
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/56
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/56
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/57
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/57
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/57
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/58
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/58
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/58
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/59
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/59
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/60
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/60
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/61
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/61
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/61
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/62
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/62
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/62
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/63
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/63


10/17/23, 5:01 PM Hepatitis B virus: Clinical manifestations and natural history - UpToDate

https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/print?search=Hepatitis B virus_ Clinical manifestations an… 24/35

64. Chen YC, Jeng WJ, Chu CM, Liaw YF. Decreasing levels of HBsAg predict HBsAg
seroclearance in patients with inactive chronic hepatitis B virus infection. Clin Gastroenterol
Hepatol 2012; 10:297.

65. Chung HT, Lai CL, Lok AS. Pathogenic role of hepatitis B virus in hepatitis B surface antigen-
negative decompensated cirrhosis. Hepatology 1995; 22:25.

66. Chen YC, Sheen IS, Chu CM, Liaw YF. Prognosis following spontaneous HBsAg seroclearance
in chronic hepatitis B patients with or without concurrent infection. Gastroenterology 2002;
123:1084.

67. Yuen MF, Wong DK, Sablon E, et al. HBsAg seroclearance in chronic hepatitis B in the
Chinese: virological, histological, and clinical aspects. Hepatology 2004; 39:1694.

68. Huo TI, Wu JC, Lee PC, et al. Sero-clearance of hepatitis B surface antigen in chronic carriers
does not necessarily imply a good prognosis. Hepatology 1998; 28:231.

69. Yuen MF, Wong DK, Fung J, et al. HBsAg Seroclearance in chronic hepatitis B in Asian
patients: replicative level and risk of hepatocellular carcinoma. Gastroenterology 2008;
135:1192.

70. Kim GA, Lee HC, Kim MJ, et al. Incidence of hepatocellular carcinoma after HBsAg
seroclearance in chronic hepatitis B patients: a need for surveillance. J Hepatol 2015;
62:1092.

71. Song A, Wang X, Lu J, et al. Durability of hepatitis B surface antigen seroclearance and
subsequent risk for hepatocellular carcinoma: A meta-analysis. J Viral Hepat 2021; 28:601.

72. Song A, Lin X, Chen X. Functional cure for chronic hepatitis B: accessibility, durability, and
prognosis. Virol J 2021; 18:114.

73. Yip TC, Wong GL, Chan HL, et al. HBsAg seroclearance further reduces hepatocellular
carcinoma risk after complete viral suppression with nucleos(t)ide analogues. J Hepatol
2019; 70:361.

74. Liu F, Wang XW, Chen L, et al. Systematic review with meta-analysis: development of
hepatocellular carcinoma in chronic hepatitis B patients with hepatitis B surface antigen
seroclearance. Aliment Pharmacol Ther 2016; 43:1253.

75. Cabrerizo M, Bartolomé J, Caramelo C, et al. Molecular analysis of hepatitis B virus DNA in
serum and peripheral blood mononuclear cells from hepatitis B surface antigen-negative
cases. Hepatology 2000; 32:116.

76. Raimondo G, Locarnini S, Pollicino T, et al. Update of the statements on biology and clinical
impact of occult hepatitis B virus infection. J Hepatol 2019; 71:397.

https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/64
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/64
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/64
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/65
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/65
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/66
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/66
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/66
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/67
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/67
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/68
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/68
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/69
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/69
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/69
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/70
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/70
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/70
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/71
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/71
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/72
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/72
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/73
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/73
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/73
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/74
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/74
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/74
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/75
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/75
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/75
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/76
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/76


10/17/23, 5:01 PM Hepatitis B virus: Clinical manifestations and natural history - UpToDate

https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/print?search=Hepatitis B virus_ Clinical manifestations an… 25/35

77. Villeneuve JP, Desrochers M, Infante-Rivard C, et al. A long-term follow-up study of
asymptomatic hepatitis B surface antigen-positive carriers in Montreal. Gastroenterology
1994; 106:1000.

78. Dragosics B, Ferenci P, Hitchman E, Denk H. Long-term follow-up study of asymptomatic
HBsAg-positive voluntary blood donors in Austria: a clinical and histologic evaluation of 242
cases. Hepatology 1987; 7:302.

79. Manno M, Cammà C, Schepis F, et al. Natural history of chronic HBV carriers in northern
Italy: morbidity and mortality after 30 years. Gastroenterology 2004; 127:756.

80. Fattovich G, Brollo L, Giustina G, et al. Natural history and prognostic factors for chronic
hepatitis type B. Gut 1991; 32:294.

81. Fattovich G, Giustina G, Schalm SW, et al. Occurrence of hepatocellular carcinoma and
decompensation in western European patients with cirrhosis type B. The EUROHEP Study
Group on Hepatitis B Virus and Cirrhosis. Hepatology 1995; 21:77.

82. 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.

83. Liaw YF, Lin DY, Chen TJ, Chu CM. Natural course after the development of cirrhosis in
patients with chronic type B hepatitis: a prospective study. Liver 1989; 9:235.

84. Fattovich G, Bortolotti F, Donato F. Natural history of chronic hepatitis B: special emphasis
on disease progression and prognostic factors. J Hepatol 2008; 48:335.

85. de Jongh FE, Janssen HL, de Man RA, et al. Survival and prognostic indicators in hepatitis B
surface antigen-positive cirrhosis of the liver. Gastroenterology 1992; 103:1630.

86. Realdi G, Fattovich G, Hadziyannis S, et al. Survival and prognostic factors in 366 patients
with compensated cirrhosis type B: a multicenter study. The Investigators of the European
Concerted Action on Viral Hepatitis (EUROHEP). J Hepatol 1994; 21:656.

87. Beasley RP, Lin CC, Chien CS, et al. Geographic distribution of HBsAg carriers in China.
Hepatology 1982; 2:553.

88. Chu CM, Liaw YF. Chronic hepatitis B virus infection acquired in childhood: special emphasis
on prognostic and therapeutic implication of delayed HBeAg seroconversion. J Viral Hepat
2007; 14:147.

89. Chu CM, Liaw YF. Predictive factors for reactivation of hepatitis B following hepatitis B e
antigen seroconversion in chronic hepatitis B. Gastroenterology 2007; 133:1458.

90. Liaw YF, Farrell G, Sung JJY, et al. Disease progression in chronic hepatitis B with advanced
fibrosis or cirrhosis (abstract). J Hepatol 2005; (Suppl).

https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/77
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/77
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/77
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/78
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/78
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/78
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/79
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/79
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/80
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/80
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/81
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/81
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/81
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/82
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/82
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/83
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/83
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/84
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/84
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/85
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/85
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/86
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/86
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/86
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/87
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/87
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/88
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/88
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/88
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/89
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/89
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/90
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/90


10/17/23, 5:01 PM Hepatitis B virus: Clinical manifestations and natural history - UpToDate

https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/print?search=Hepatitis B virus_ Clinical manifestations an… 26/35

91. Di Marco V, Lo Iacono O, Cammà C, et al. The long-term course of chronic hepatitis B.
Hepatology 1999; 30:257.

92. Lee MH, Yang HI, Liu J, et al. Prediction models of long-term cirrhosis and hepatocellular
carcinoma risk in chronic hepatitis B patients: risk scores integrating host and virus profiles.
Hepatology 2013; 58:546.

93. Lin CL, Tseng TC, Kao JH. What can we learn from hepatitis B virus clinical cohorts? Liver Int
2015; 35 Suppl 1:91.

94. Yang HI, Lu SN, Liaw YF, et al. Hepatitis B e antigen and the risk of hepatocellular
carcinoma. N Engl J Med 2002; 347:168.

95. Liaw YF, Tai DI, Chu CM, et al. Acute exacerbation in chronic type B hepatitis: comparison
between HBeAg and antibody-positive patients. Hepatology 1987; 7:20.

96. Hoofnagle JH, Di Bisceglie AM, Waggoner JG, Park Y. Interferon alfa for patients with
clinically apparent cirrhosis due to chronic hepatitis B. Gastroenterology 1993; 104:1116.

97. Iloeje UH, Yang HI, Su J, et al. Predicting cirrhosis risk based on the level of circulating
hepatitis B viral load. Gastroenterology 2006; 130:678.

98. Iloeje UH, Yang HI, Chen CJ. Natural history of chronic hepatitis B: what exactly has REVEAL
revealed? Liver Int 2012; 32:1333.

99. Chen CJ, Yang HI, Su J, et al. Risk of hepatocellular carcinoma across a biological gradient of
serum hepatitis B virus DNA level. JAMA 2006; 295:65.

100. Tseng TC, Liu CJ, Yang HC, et al. High levels of hepatitis B surface antigen increase risk of
hepatocellular carcinoma in patients with low HBV load. Gastroenterology 2012; 142:1140.

101. Tseng TC, Liu CJ, Yang HC, et al. Serum hepatitis B surface antigen levels help predict
disease progression in patients with low hepatitis B virus loads. Hepatology 2013; 57:441.

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

103. 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.

104. Heimbach J, Kulik LM, Finn R, et al. AASLD guidelines for the treatment of hepatocellular
carcinoma. Hepatology 2017.

105. Laskus T, Radkowski M, Lupa E, et al. Prevalence of markers of hepatitis viruses in out-
patient alcoholics. J Hepatol 1992; 15:174.

106. Mills PR, Pennington TH, Kay P, et al. Hepatitis Bs antibody in alcoholic cirrhosis. J Clin
Pathol 1979; 32:778.

https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/91
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/91
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/92
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/92
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/92
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/93
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/93
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/94
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/94
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/95
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/95
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/96
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/96
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/97
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/97
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/98
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/98
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/99
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/99
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/100
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/100
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/101
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/101
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/102
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/102
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/103
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/103
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/104
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/104
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/105
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/105
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/106
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/106


10/17/23, 5:01 PM Hepatitis B virus: Clinical manifestations and natural history - UpToDate

https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/print?search=Hepatitis B virus_ Clinical manifestations an… 27/35

107. Bréchot C, Nalpas B, Couroucé AM, et al. Evidence that hepatitis B virus has a role in liver-
cell carcinoma in alcoholic liver disease. N Engl J Med 1982; 306:1384.

108. Nalpas B, Berthelot P, Thiers V, et al. Hepatitis B virus multiplication in the absence of usual
serological markers. A study of 146 chronic alcoholics. J Hepatol 1985; 1:89.

109. Nakanuma Y, Ohta G. Morphology of cirrhosis and occurrence of hepatocellular carcinoma
in alcoholics with and without HBsAg and in non-alcoholic HBsAg-positive patients. A
comparative autopsy study. Liver 1983; 3:231.

110. Ohnishi K, Iida S, Iwama S, et al. The effect of chronic habitual alcohol intake on the
development of liver cirrhosis and hepatocellular carcinoma: relation to hepatitis B surface
antigen carriage. Cancer 1982; 49:672.

111. Donato F, Tagger A, Chiesa R, et al. Hepatitis B and C virus infection, alcohol drinking, and
hepatocellular carcinoma: a case-control study in Italy. Brescia HCC Study. Hepatology
1997; 26:579.

112. Bedogni G, Miglioli L, Masutti F, et al. Natural course of chronic HCV and HBV infection and
role of alcohol in the general population: the Dionysos Study. Am J Gastroenterol 2008;
103:2248.

113. Loomba R, Yang HI, Su J, et al. Synergism between obesity and alcohol in increasing the risk
of hepatocellular carcinoma: a prospective cohort study. Am J Epidemiol 2013; 177:333.

114. Mimms LT, Mosley JW, Hollinger FB, et al. Effect of concurrent acute infection with hepatitis
C virus on acute hepatitis B virus infection. BMJ 1993; 307:1095.

115. Sagnelli E, Coppola N, Messina V, et al. HBV superinfection in hepatitis C virus chronic
carriers, viral interaction, and clinical course. Hepatology 2002; 36:1285.

116. Féray C, Gigou M, Samuel D, et al. Hepatitis C virus RNA and hepatitis B virus DNA in serum
and liver of patients with fulminant hepatitis. Gastroenterology 1993; 104:549.

117. Liaw YF, Chen YC, Sheen IS, et al. Impact of acute hepatitis C virus superinfection in patients
with chronic hepatitis B virus infection. Gastroenterology 2004; 126:1024.

118. Sagnelli E, Coppola N, Pisaturo M, et al. HBV superinfection in HCV chronic carriers: a
disease that is frequently severe but associated with the eradication of HCV. Hepatology
2009; 49:1090.

119. Liaw YF. Role of hepatitis C virus in dual and triple hepatitis virus infection. Hepatology
1995; 22:1101.

120. Bini EJ, Perumalswami PV. Hepatitis B virus infection among American patients with chronic
hepatitis C virus infection: prevalence, racial/ethnic differences, and viral interactions.
Hepatology 2010; 51:759.

https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/107
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/107
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/108
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/108
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/109
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/109
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/109
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/110
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/110
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/110
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/111
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/111
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/111
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/112
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/112
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/112
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/113
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/113
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/114
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/114
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/115
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/115
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/116
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/116
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/117
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/117
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/118
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/118
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/118
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/119
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/119
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/120
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/120
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/120


10/17/23, 5:01 PM Hepatitis B virus: Clinical manifestations and natural history - UpToDate

https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/print?search=Hepatitis B virus_ Clinical manifestations an… 28/35

121. Huang YT, Jen CL, Yang HI, et al. Lifetime risk and sex difference of hepatocellular
carcinoma among patients with chronic hepatitis B and C. J Clin Oncol 2011; 29:3643.

122. Liaw YF, Tsai SL, Chang JJ, et al. Displacement of hepatitis B virus by hepatitis C virus as the
cause of continuing chronic hepatitis. Gastroenterology 1994; 106:1048.

123. Pontisso P, Ruvoletto MG, Fattovich G, et al. Clinical and virological profiles in patients with
multiple hepatitis virus infections. Gastroenterology 1993; 105:1529.

124. Sheen IS, Liaw YF, Lin DY, Chu CM. Role of hepatitis C and delta viruses in the termination of
chronic hepatitis B surface antigen carrier state: a multivariate analysis in a longitudinal
follow-up study. J Infect Dis 1994; 170:358.

125. Jardi R, Rodriguez F, Buti M, et al. Role of hepatitis B, C, and D viruses in dual and triple
infection: influence of viral genotypes and hepatitis B precore and basal core promoter
mutations on viral replicative interference. Hepatology 2001; 34:404.

126. Jen CL, et al, Gulbrandsen N. Suppression of hepatitis B virus replication by hepatitis C
virus: combined effects on risk of hepatocellular carcinoma (abstract). Hepatology 2005; 42
(Suppl 1):230A.

127. Raimondo G, Brunetto MR, Pontisso P, et al. Longitudinal evaluation reveals a complex
spectrum of virological profiles in hepatitis B virus/hepatitis C virus-coinfected patients.
Hepatology 2006; 43:100.

128. Fong TL, Di Bisceglie AM, Waggoner JG, et al. The significance of antibody to hepatitis C
virus in patients with chronic hepatitis B. Hepatology 1991; 14:64.

129. Benvegnù L, Fattovich G, Noventa F, et al. Concurrent hepatitis B and C virus infection and
risk of hepatocellular carcinoma in cirrhosis. A prospective study. Cancer 1994; 74:2442.

130. Yu MW, You SL, Chang AS, et al. Association between hepatitis C virus antibodies and
hepatocellular carcinoma in Taiwan. Cancer Res 1991; 51:5621.

131. Oh JK, Shin HR, Lim MK, et al. Multiplicative synergistic risk of hepatocellular carcinoma
development among hepatitis B and C co-infected subjects in HBV endemic area: a
community-based cohort study. BMC Cancer 2012; 12:452.

132. Potthoff A, Wedemeyer H, Boecher WO, et al. The HEP-NET B/C co-infection trial: A
prospective multicenter study to investigate the efficacy of pegylated interferon-alpha2b
and ribavirin in patients with HBV/HCV co-infection. J Hepatol 2008; 49:688.

133. AASLD/IDSA HCV Guidance Panel. Hepatitis C guidance: AASLD-IDSA recommendations for
testing, managing, and treating adults infected with hepatitis C virus. Hepatology 2015;
62:932.

https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/121
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/121
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/122
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/122
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/123
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/123
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/124
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/124
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/124
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/125
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/125
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/125
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/126
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/126
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/126
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/127
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/127
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/127
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/128
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/128
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/129
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/129
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/130
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/130
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/131
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/131
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/131
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/132
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/132
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/132
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/133
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/133
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/133


10/17/23, 5:01 PM Hepatitis B virus: Clinical manifestations and natural history - UpToDate

https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/print?search=Hepatitis B virus_ Clinical manifestations an… 29/35

134. Pastore G, Monno L, Santantonio T, et al. Hepatitis B virus clearance from serum and liver
after acute hepatitis delta virus superinfection in chronic HBsAg carriers. J Med Virol 1990;
31:284.

135. Fattovich G, Boscaro S, Noventa F, et al. Influence of hepatitis delta virus infection on
progression to cirrhosis in chronic hepatitis type B. J Infect Dis 1987; 155:931.

136. Sagnelli E, Piccinino F, Pasquale G, et al. Delta agent infection: an unfavourable event in
HBsAg positive chronic hepatitis. Liver 1984; 4:170.

137. Fattovich G, Giustina G, Christensen E, et al. Influence of hepatitis delta virus infection on
morbidity and mortality in compensated cirrhosis type B. The European Concerted Action
on Viral Hepatitis (Eurohep). Gut 2000; 46:420.

138. Jacobson IM, Dienstag JL, Werner BG, et al. Epidemiology and clinical impact of hepatitis D
virus (delta) infection. Hepatology 1985; 5:188.

139. Mathurin P, Thibault V, Kadidja K, et al. Replication status and histological features of
patients with triple (B, C, D) and dual (B, C) hepatic infections. J Viral Hepat 2000; 7:15.

140. Vento S, Garofano T, Renzini C, et al. Fulminant hepatitis associated with hepatitis A virus
superinfection in patients with chronic hepatitis C. N Engl J Med 1998; 338:286.

Topic 3627 Version 28.0

https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/134
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/134
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/134
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/135
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/135
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/136
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/136
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/137
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/137
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/137
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/138
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/138
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/139
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/139
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/140
https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/abstract/140


10/17/23, 5:01 PM Hepatitis B virus: Clinical manifestations and natural history - UpToDate

https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/print?search=Hepatitis B virus_ Clinical manifestations an… 30/35

GRAPHICS

Glossary of clinical terms used in HBV infection

Definitions

Chronic hepatitis B

Chronic necroinflammatory disease of the liver caused by persistent infection with hepatitis B virus.
Chronic hepatitis B can be subdivided into HBeAg-positive and HBeAg-negative chronic hepatitis B.

Inactive HBsAg carrier state

Persistent HBV infection of the liver without significant, ongoing necroinflammatory disease.

Resolved hepatitis B

Previous HBV infection without further virological, biochemical, or histological evidence of active
virus infection or disease.

Acute exacerbation or flare of hepatitis B

Intermittent elevations of aminotransferase activity to more than 10 times the upper limit of
normal and more than twice the baseline value.

Reactivation of hepatitis B

Reappearance of active necroinflammatory disease of the liver in a person known to have the
inactive HBsAg carrier state or resolved hepatitis B.

HBeAg clearance

Loss of HBeAg in a person who was previously HBeAg positive.

HBeAg seroconversion

Loss of HBeAg and detection of anti-HBe.

HBeAg: hepatitis B e antigen; HBsAg: hepatitis B surface antigen; HBV: hepatitis B virus; anti-HBe:
hepatitis B e antibody.

Graphic 81182 Version 2.0
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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 Interpretati
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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-tolera
phase

+ +   + - - +++

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

Persistently
elevated

Immune-active
HBeAg-positive

+ -   + - + ++

(Serum HBV
>2000
international
units/mL)

Elevated Immune-active
HBeAg-negativ

+ -   +   + - to ++

(Serum HBV
≤2000
international
units/mL)

Normal or
mildly
elevated

Inactive chroni
HBV

- -   ±
(generally
+)

±  ± + in liver; - to
+ in serum 

Normal Occult HBV

ALT: alanine aminotransferase; anti-HBc: antibody to hepatitis B core antigen; anti-HBe: antibody to
hepatitis B e antigen; anti-HBs: antibody to hepatitis B surface antigen; HBeAg: hepatitis B e antigen;
HBsAg: hepatitis B surface antigen; HBV: hepatitis B virus.

* This test is typically ordered as total anti-HBc, which includes IgM and IgG.

¶ The upper limits of normal for ALT in healthy adults are reported to be 29 to 33 units/L for males
and 19 to 25 units/L for females. For healthy children after infancy, the upper limits of normal are 25
to 38 units/L and 22 to 31 units/L for boys and girls, respectively.

Δ
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Δ For patients with immune-tolerant chronic hepatitis B, liver biopsy or noninvasive tests show no
fibrosis and minimal inflammation. This is the initial phase seen in patients with perinatally acquired
HBV infection.

◊ For patients with immune active chronic hepatitis B, liver biopsy or noninvasive tests show chronic
hepatitis with moderate or severe necroinflammation with or without fibrosis. For patients who are
HBeAg positive, immune-active chronic hepatitis B (also known as the clearance phase) can last for
10 to 20 years, and may be associated with the loss of HBeAg. For patients who are HBeAg negative,
immune-active chronic hepatitis B is associated with immune reactivation and is also referred to as
HBeAg-negative chronic hepatitis B or HBeAg-negative replicative phase.

§ Patients with inactive chronic hepatitis B are HBeAg negative. In such patients, liver biopsy
confirms the absence of significant necroinflammation, but biopsy or noninvasive testing show
variable levels of fibrosis. This stage has also been referred to as the nonreplicative or carrier phase.

References:
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Course of chronic HBV infection

The course of chronic HBV infection is considered to consist of four phases:
immune tolerance, immune clearance (HBeAg-positive chronic hepatitis),
inactive carrier, and reactivation (HBeAg-negative chronic hepatitis), although
not all patients go through every phase.

Characteristics of each phase:
Immune tolerance: HBeAg+, high HBV DNA (usually >10  IU/mL), and
persistently normal ALT
HBeAg-positive chronic hepatitis: HBeAg+, fluctuating high HBV DNA
(usually >10  IU/mL), and fluctuating ALT (usually >ULN)
Inactive carrier: HBeAg–, persistently low HBV DNA (usually <2000
IU/mL), and normal ALT
HBeAg-negative chronic hepatitis: HBeAg–, fluctuating moderate HBV
DNA (usually 10 -10  IU/mL), and fluctuating ALT (usually >ULN but may
be intermittently normal)

HBeAg: hepatitis B e antigen; anti-HBe: antibody to HBeAg; HBV: hepatitis B
virus; ALT: alanine aminotransferase; ULN: upper limit of normal.

Reproduced with permission from: 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:S173.
Copyright © 2006 John Wiley & Sons, Inc.

Graphic 67609 Version 4.0

8

5

3 7



10/17/23, 5:01 PM Hepatitis B virus: Clinical manifestations and natural history - UpToDate

https://www3.utdos.ir/contents/hepatitis-b-virus-clinical-manifestations-and-natural-history/print?search=Hepatitis B virus_ Clinical manifestations an… 35/35

Contributor Disclosures

Anna SF Lok, MD Grant/Research/Clinical Trial Support: Target Pharma [NAFL, hepatitis B virus, PBC].
Consultant/Advisory Boards: Arbutus [Hepatitis B virus]; Chroma [Hepatitis B virus]; CLEAR-B [Hepatitis B
virus]; GlaxoSmithKline [Hepatitis B virus]; Novo Nordisk [NAFLD]; Target [Hepatitis B virus, PBC, and
NAFLD treatment]; Virion [Hepatitis B virus]. All of the relevant financial relationships listed have been
mitigated. Rafael Esteban, MD Grant/Research/Clinical Trial Support: Gilead [Hepatitis B].
Consultant/Advisory Boards: Abbvie [Hepatitis C]; Gilead [Hepatitis C]. Speaker's Bureau: Gilead [Hepatitis
C]. All of the relevant financial relationships listed have been mitigated. Jennifer Mitty, MD, MPH No
relevant financial relationship(s) with ineligible companies to disclose.

Contributor disclosures are reviewed for conflicts of interest by the editorial group. When found, these are
addressed by vetting through a multi-level review process, and through requirements for references to be
provided to support the content. Appropriately referenced content is required of all authors and must
conform to UpToDate standards of evidence.

Conflict of interest policy



https://www3.utdos.ir/home/conflict-interest-policy

