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with chronic HBV infection can support HDV replication indefinitely,
as when acute HDV infection occurs in the presence of a nonresolving acute HBV infection or, more commonly, when acute hepatitis
D is superimposed on underlying chronic hepatitis B. In such cases,
the HDV superinfection appears as a clinical exacerbation or an episode resembling acute viral hepatitis in someone already chronically
infected with HBV. Superinfection with HDV in a patient with chronic
hepatitis B often leads to clinical deterioration (see below).
In addition to superinfections with other hepatitis agents, acute
hepatitis-like clinical events in persons with chronic hepatitis B may
accompany spontaneous HBeAg to anti-HBe seroconversion or spontaneous reactivation (i.e., reversion from relatively nonreplicative to
replicative infection). Such reactivations can occur as well in therapeutically immunosuppressed patients with chronic HBV infection when
cytotoxic/immunosuppressive drugs are withdrawn; in these cases,
restoration of immune competence is thought to allow resumption of
previously checked cell-mediated immune cytolysis of HBV-infected
hepatocytes. Occasionally, acute clinical exacerbations of chronic
hepatitis B may represent the emergence of a precore mutant (see
“Virology and Etiology”), and the subsequent course in such patients
may be characterized by periodic exacerbations. Cytotoxic chemotherapy can lead to reactivation of chronic hepatitis C as well, and
anti-TNF-α therapy can lead to reactivation of both hepatitis B and C.
Laboratory Features The serum aminotransferases aspartate aminotransferase (AST) and alanine aminotransferase (ALT) (previously
designated SGOT and SGPT) increase to a variable degree during the
prodromal phase of acute viral hepatitis and precede the rise in bilirubin level (Figs. 360-2 and 360-4). The level of these enzymes, however,
does not correlate well with the degree of liver cell damage. Peak levels
vary from 400–4000 IU or more; these levels are usually reached at the
time the patient is clinically icteric and diminish progressively during
the recovery phase of acute hepatitis. The diagnosis of anicteric hepatitis is based on clinical features and on aminotransferase elevations.
Jaundice is usually visible in the sclera or skin when the serum
bilirubin value is >43 μmol/L (2.5 mg/dL). When jaundice appears, the
serum bilirubin typically rises to levels ranging from 85–340 μmol/L
(5–20 mg/dL). The serum bilirubin may continue to rise despite falling
serum aminotransferase levels. In most instances, the total bilirubin is
equally divided between the conjugated and unconjugated fractions.
Bilirubin levels >340 μmol/L (20 mg/dL) extending and persisting late
into the course of viral hepatitis are more likely to be associated with
severe disease. In certain patients with underlying hemolytic anemia,
however, such as glucose-6-phosphate dehydrogenase deficiency and
sickle cell anemia, a high serum bilirubin level is common, resulting
from superimposed hemolysis. In such patients, bilirubin levels >513
μmol/L (30 mg/dL) have been observed and are not necessarily associated with a poor prognosis.
Neutropenia and lymphopenia are transient and are followed by a
relative lymphocytosis. Atypical lymphocytes (varying between 2 and
20%) are common during the acute phase. Measurement of the prothrombin time (PT) is important in patients with acute viral hepatitis,
because a prolonged value may reflect a severe hepatic synthetic defect,
signify extensive hepatocellular necrosis, and indicate a worse prognosis. Occasionally, a prolonged PT may occur with only mild increases
in the serum bilirubin and aminotransferase levels. Prolonged nausea
and vomiting, inadequate carbohydrate intake, and poor hepatic
glycogen reserves may contribute to hypoglycemia noted occasionally
in patients with severe viral hepatitis. Serum alkaline phosphatase may
be normal or only mildly elevated, whereas a fall in serum albumin is
uncommon in uncomplicated acute viral hepatitis. In some patients,
mild and transient steatorrhea has been noted, as well as slight microscopic hematuria and minimal proteinuria.
A diffuse but mild elevation of the γ globulin fraction is common
during acute viral hepatitis. Serum IgG and IgM levels are elevated in
about one-third of patients during the acute phase of viral hepatitis,
but the serum IgM level is elevated more characteristically during
acute hepatitis A. During the acute phase of viral hepatitis, antibodies
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to smooth muscle and other cell constituents may be present, and low
titers of rheumatoid factor, nuclear antibody, and heterophile antibody
can also be found occasionally. In hepatitis C and D, antibodies to
LKM may occur; however, the species of LKM antibodies in the two
types of hepatitis are different from each other as well as from the
LKM antibody species characteristic of autoimmune hepatitis type 2
(Chap. 362). The autoantibodies in viral hepatitis are nonspecific and
can also be associated with other viral and systemic diseases. In contrast,
virus-specific antibodies, which appear during and after hepatitis virus
infection, are serologic markers of diagnostic importance.
As described above, serologic tests are available routinely with
which to establish a diagnosis of hepatitis A, B, D, and C. Tests for
fecal or serum HAV are not routinely available. Therefore, a diagnosis
of hepatitis A is based on detection of IgM anti-HAV during acute
illness (Fig. 360-2). Rheumatoid factor can give rise to false-positive
results in this test.
A diagnosis of HBV infection can usually be made by detection
of HBsAg in serum. Infrequently, levels of HBsAg are too low to be
detected during acute HBV infection, even with contemporary, highly
sensitive immunoassays. In such cases, the diagnosis can be established
by the presence of IgM anti-HBc.
The titer of HBsAg bears little relation to the severity of clinical
disease. Indeed, an inverse correlation exists between the serum concentration of HBsAg and the degree of liver cell damage. For example,
titers are highest in immunosuppressed patients, lower in patients with
chronic liver disease (but higher in mild chronic than in severe chronic
hepatitis), and very low in patients with acute fulminant hepatitis.
These observations suggest that, in hepatitis B, the degree of liver cell
damage and the clinical course are related to variations in the patient’s
immune response to HBV rather than to the amount of circulating
HBsAg. In immunocompetent persons, however, a correlation exists
between markers of HBV replication and liver injury (see below).
Another important serologic marker in patients with hepatitis B is
HBeAg. Its principal clinical usefulness is as an indicator of relative
infectivity. Because HBeAg is invariably present during early acute
hepatitis B, HBeAg testing is indicated primarily in chronic infection.
In patients with hepatitis B surface antigenemia of unknown duration (e.g., blood donors found to be HBsAg-positive) testing for IgM
anti-HBc may be useful to distinguish between acute or recent infection (IgM anti-HBc-positive) and chronic HBV infection (IgM antiHBc-negative, IgG anti-HBc-positive). A false-positive test for IgM
anti-HBc may be encountered in patients with high-titer rheumatoid
factor. Also, IgM anti-HBc may be reexpressed during acute reactivation of chronic hepatitis B.
Anti-HBs is rarely detectable in the presence of HBsAg in patients
with acute hepatitis B, but 10–20% of persons with chronic HBV infection may harbor low-level anti-HBs. This antibody is directed not
against the common group determinant, a, but against the heterotypic
subtype determinant (e.g., HBsAg of subtype ad with anti-HBs of
subtype y). In most cases, this serologic pattern cannot be attributed
to infection with two different HBV subtypes, and the presence of this
antibody is not a harbinger of imminent HBsAg clearance. When such
antibody is detected, its presence is of no recognized clinical significance (see “Virology and Etiology”).
After immunization with hepatitis B vaccine, which consists of
HBsAg alone, anti-HBs is the only serologic marker to appear. The
commonly encountered serologic patterns of hepatitis B and their
interpretations are summarized in Table 360-5. Tests for the detection of HBV DNA in liver and serum are now available. Like HBeAg,
serum HBV DNA is an indicator of HBV replication, but tests for HBV
DNA are more sensitive and quantitative. First-generation hybridization assays for HBV DNA had a sensitivity of 105−106 virions/mL, a
relative threshold below which infectivity and liver injury are limited
and HBeAg is usually undetectable. Currently, testing for HBV DNA
has shifted from insensitive hybridization assays to amplification
assays (e.g., the PCR-based assay, which can detect as few as 10 or 100
virions/mL); among the commercially available PCR assays, the most
useful are those with the highest sensitivity (5–10 IU/mL) and the
largest dynamic range (100–109 IU/mL). With increased sensitivity,
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