detectable enzyme bound to a com- 2017
plementary DNA probe) is ampliHBsAg
Anti-HBs Anti-HBc HBeAg
Anti-HBe Interpretation
fied. The other involves target ampli+
−
IgM
+
−
Acute hepatitis B, high infectivitya
fication (i.e., synthesis of multiple
+
−
IgG
+
−
Chronic hepatitis B, high infectivity
copies of the viral genome) by PCR
+
−
IgG
−
+
1. Late acute or chronic hepatitis B, low infectivity
or TMA, in which the viral RNA is
reverse transcribed to complemen2. HBeAg-negative (“precore-mutant”) hepatitis B
(chronic or, rarely, acute)
tary DNA and then amplified by
repeated cycles of DNA synthesis.
+
+
+
+/−
+/−
1. HBsAg of one subtype and heterotypic anti-HBs
(common)
Both can be used as quantitative
assays and a measurement of relative
2. Process of seroconversion from HBsAg to antiHBs (rare)
“viral load”; PCR and TMA, with
a sensitivity of 10–102 IU/mL, are
−
−
IgM
+/−
+/−
1. Acute hepatitis Ba
more
sensitive than bDNA, with a
2. Anti-HBc “window”
sensitivity
of 103 IU/mL; assays are
−
−
IgG
−
+/−
1. Low-level hepatitis B carrier
available with a wide dynamic range
2. Hepatitis B in remote past
(10–107 IU/mL). Determination of
−
+
IgG
−
+/−
Recovery from hepatitis B
HCV RNA level is not a reliable
−
+
−
−
−
1. Immunization with HBsAg (after vaccination)
marker of disease severity or progno2. Hepatitis B in the remote past (?)
sis but is helpful in predicting relative
responsiveness to antiviral therapy.
3. False-positive
The same is true for determinations
a
IgM anti-HBc may reappear during acute reactivation of chronic hepatitis B.
of HCV genotype (Chap. 362).
Note: See text for abbreviations.
A proportion of patients with
hepatitis C have isolated anti-HBc
amplification assays remain reactive well below the current 103–104 IU/ in their blood, a reflection of a common risk in certain populations
mL threshold for infectivity and liver injury. These markers are useful of exposure to multiple bloodborne hepatitis agents. The anti-HBc in
in following the course of HBV replication in patients with chronic such cases is almost invariably of the IgG class and usually represents
hepatitis B receiving antiviral chemotherapy (Chap. 362). Except HBV infection in the remote past (HBV DNA undetectable); it rarely
for the early decades of life after perinatally acquired HBV infection represents current HBV infection with low-level virus carriage.
The presence of HDV infection can be identified by demonstrat(see above), in immunocompetent adults with chronic hepatitis B,
a general correlation exists between the level of HBV replication, as ing intrahepatic HDV antigen or, more practically, an anti-HDV
reflected by the level of serum HBV DNA, and the degree of liver seroconversion (a rise in titer of anti-HDV or de novo appearance of
injury. High-serum HBV DNA levels, increased expression of viral anti-HDV). Circulating HDV antigen, also diagnostic of acute infecantigens, and necroinflammatory activity in the liver go hand in hand tion, is detectable only briefly, if at all. Because anti-HDV is often
unless immunosuppression interferes with cytolytic T cell responses to undetectable once HBsAg disappears, retrospective serodiagnosis of
virus-infected cells; reduction of HBV replication with antiviral drugs acute self-limited, simultaneous HBV and HDV infection is difficult.
tends to be accompanied by an improvement in liver histology. Among Early diagnosis of acute infection may be hampered by a delay of up to
patients with chronic hepatitis B, high levels of HBV DNA increase 30–40 days in the appearance of anti-HDV.
When a patient presents with acute hepatitis and has HBsAg and
the risk of cirrhosis, hepatic decompensation, and hepatocellular caranti-HDV in serum, determination of the class of anti-HBc is helpful
cinoma (see “Complications and Sequelae”).
In patients with hepatitis C, an episodic pattern of aminotransfer- in establishing the relationship between infection with HBV and HDV.
ase elevation is common. A specific serologic diagnosis of hepatitis Although IgM anti-HBc does not distinguish absolutely between acute
C can be made by demonstrating the presence in serum of anti- and chronic HBV infection, its presence is a reliable indicator of recent
HCV. When contemporary immunoassays are used, anti-HCV can infection and its absence a reliable indicator of infection in the remote
be detected in acute hepatitis C during the initial phase of elevated past. In simultaneous acute HBV and HDV infections, IgM anti-HBc
aminotransferase activity and remains detectable after recovery (rare) will be detectable, whereas in acute HDV infection superimposed on
and during chronic infection (common). Nonspecificity can confound chronic HBV infection, anti-HBc will be of the IgG class. Tests for
immunoassays for anti-HCV, especially in persons with a low prior the presence of HDV RNA are useful for determining the presence of
probability of infection, such as volunteer blood donors, or in persons ongoing HDV replication and relative infectivity.
The serologic/virologic course of events during acute hepatitis E is
with circulating rheumatoid factor, which can bind nonspecifically to
assay reagents; testing for HCV RNA can be used in such settings to entirely analogous to that of acute hepatitis A, with brief fecal sheddistinguish between true-positive and false-positive anti-HCV deter- ding of virus and viremia and an early IgM anti-HEV response that
minations. Assays for HCV RNA are the most sensitive tests for HCV predominates during approximately the first 3 months but is eclipsed
infection and represent the “gold standard” in establishing a diagnosis thereafter by long-lasting IgG anti-HEV. Diagnostic tests of varying
of hepatitis C. HCV RNA can be detected even before acute elevation reliability for hepatitis E are commercially available but used routinely
of aminotransferase activity and before the appearance of anti-HCV primarily outside the United States; in the United States, diagnostic
in patients with acute hepatitis C. In addition, HCV RNA remains serologic/virologic assays can be performed at the Centers for Disease
detectable indefinitely, continuously in most but intermittently in Control and Prevention or other specialized reference laboratories.
Liver biopsy is rarely necessary or indicated in acute viral hepatitis,
some, in patients with chronic hepatitis C (detectable as well in some
persons with normal liver tests, i.e., inactive carriers). In the very small except when the diagnosis is questionable or when clinical evidence
minority of patients with hepatitis C who lack anti-HCV, a diagnosis suggests a diagnosis of chronic hepatitis.
A diagnostic algorithm can be applied in the evaluation of cases of
can be supported by detection of HCV RNA. If all these tests are
negative and the patient has a well-characterized case of hepatitis after acute viral hepatitis. A patient with acute hepatitis should undergo four
percutaneous exposure to blood or blood products, a diagnosis of serologic tests, HBsAg, IgM anti-HAV, IgM anti-HBc, and anti-HCV
(Table 360-6). The presence of HBsAg, with or without IgM anti-HBc,
hepatitis caused by an unidentified agent can be entertained.
Amplification techniques are required to detect HCV RNA, and represents HBV infection. If IgM anti-HBc is present, the HBV infectwo types are available. One is a branched-chain complementary tion is considered acute; if IgM anti-HBc is absent, the HBV infection
DNA (bDNA) assay, in which the detection signal (a colorimetrically is considered chronic. A diagnosis of acute hepatitis B can be made in
Table 360-5 Commonly Encountered Serologic Patterns of Hepatitis B Infection
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