William Eltosam

Week 8 writing assignment.

1.     Describe the Epstein-Barr virus (EBV) antibody response during the course of infectious mononucleosis. For each of the following, carefully describe the changes which arise during incubation, acute phase, and convalescence:

· Early antigen (EA)

· Viral capsid antigen (VCA)

· Epstein-Barr nuclear antigen (EBNA)

· Complement fixation test (CFT)
(1)
· Early Antigen: This antigen is a complex of two components: early antigen-diffuse (EA-D), which is found in both the nucleus and the cytoplasm of B-cells, and early antigen-restricted (EA-R), usually found as a mass only in the cytoplasm. Anti EA-D of the IgG type is highly indicative of acute infection, but it is not detectable in 10% to 20% of patients with infectious mononucleosis. EA-D disappears in about three months; however, a rise in titer is demonstrated during reactivation of a latent EBV infection. Anti EA-R IgG is not usually found in young adults during the acute phase, but may be seen in the serum of very young children during the acute phase. Anti EA-R IgG appears transiently in the later, convalescent phase.

· Viral Capsid Antigen: Produced by infected B cells, VCA can be found in the cytoplasm. Anti VCA IgM is usually detectable early in the course of infection, but it is low in concentration and disappears within 2 to 4 months. Anti VCA IgG is usually detectable within 4 to 7 days after the onset of signs and symptoms and persists an extended period, perhaps lifelong.

· Epstein-Barr Nuclear Antigen: Epstein Barr nuclear antigen (EBNA) is found in the nucleus of all EBV-infected cells. Although the synthesis of the nuclear antigen precedes early antigen synthesis during the infection of B cells, EBNA does not become available for antibody stimulation until after the incubation period of infectious mononucleosis, when activate T-lymphocytes destroy the EBV genome-carrying B cells. As a result, antibodies to nuclear antigen are absent or barely detectable during the acute phase of infectious mononucleosis. Anti-EBNA IgG does not appear until a patient has entered the convalescent period. EBNA antibodies are almost always present in sera containing IgG antibodies to viral capsid antigen (VCA) of Epstein-Barr virus unless the patient is in the early acute phase of infectious mononucleosis. Patients with severe immunologic defects or immunosuppressive disease may not have EBNA antibodies, even if antibodies to VCA are present. Under normal conditions, antibody titers to nuclear antigen gradually increase through convalescence and reach a plateau 3 to 12 months after infection. The antibody titer remains at a moderate, measurable level indefinitely because of the persistent viral carrier state established after primary EBV infection. In EBV-associated malignancies, the levels of EBNA antibodies are usually high in patients with nasopharyngeal carcinoma and can range from barely detectable to very high in patients with Burkitt’s lymphoma.

· Complement Fixation Test: The complement fixation test is an immunological medical test that can be used to detect the presence of either EBV antibody or specific antigen in a patient's serum during the course of infectious mononucleosis. The complement fixation test is carried out by mixing the serum containing specific antibodies with a suspension containing antigens. The resultant antigen-antibody complex binds and inactivates (fixes) the complement present in the serum. Even though this test is of use in the diagnosis of infectious mononucleosis, it can also be used to diagnose syphilis and other viral infections.
In what ways (if any) would each of the following influence VCA IgM, VCA IgG, EA-D (Early Antigen-Diffuse), EA-R (Early Antigen-Restricted), EBNA, and heterophil antibody levels?

· No previous exposure

· Recent (acute) infection

· Past infection (convalescent) period

· Reactivation of latent infection
	 
	VCA IgM
	VCA 
IgG
	EA-D
	EA-R
	EBNA IgG
	Heterophil

	No previous exposure
	-
	-
	-
	-
	-
	-

	Recent (acute) infection
	+
	+
	+/-
	-
	-
	+

	Past infection (convalescent) period
	-
	+
	-
	-
	+
	-

	Reactivation of latent infection
	+/-
	+
	+/-
	+/-
	+
	+/-


2.      Describe the hepatitis B antibody response during the course of hepatitis B viral infection. For each of the following, carefully describe the changes which arise during incubation, prodrome acute disease, early convalescence, and late convalescence:

· Hepatitis Be antigen (HBeAg)

· Hepatitis Bs antigen (HBsAg)

· Anti-hepatitis Bc (Anti-HBc)

· Anti-hepatitis Be (Anti-HBe)

· Anti-hepatitis Bs (Anti-HBs) 

Incubation Period: The initial detectable marker found in the serum during the incubation period of hepatitis B virus infection is HBsAg. HBsAg usually becomes detectable 2 weeks to 2 months before clinical symptoms, and as soon as two weeks after infection. This marker is usually present for 2 to 3 months. The titer of HBsAg rises and generally peaks at or shortly after the onset of elevated serum enzymes. Clinical improvement of the patient’s condition and a decrease in serum enzyme concentrations are paralleled by a fall in the titer of HBsAg, which subsequently disappears.
Prodrome acute disease: The first antibody to appear during an acute HBV infection is antibody to the hepatitis B core antigen (anti-HBc). Anti-HBc becomes measurable shortly after HBsAg is detected and reaches peak levels within several weeks of onset of infection. It persists long after the disappearance of HBsAg. 
Early convalescence: In the early convalescent phase, anti HBc is the major serologic marker. The time between the disappearance of detectable HBsAg and the appearance of detectable antibody to HBsAg (anti-HBs) is called the “anti-core window” or hidden antigen phase of HBV infection. This window phase may last for a few weeks, several months, or a year, during which anti-HBc may be the only serologic marker. During the early recovery phase, the predominant immunoglobulin class of anti-HBc is IgM. 
Late convalescence: In this phase of convalescence, antibodies to HBsAg (anti-HBe) and anti-HBs develop. The development of anti-HBe in a case of acute hepatitis is the first serologic evidence of the convalescent phase. Anti-HBs, unlike anti-HBc and anti-HBe, does not arise during the acute disease; it is manifested during convalescence. Anti-H Bs is a serologic marker of recovery and immunity. The predominant immunoglobulin form of anti-HBc during the late recovery phase is IgG. This IgG anti-HBc persists in slowly declining titers for many years to decades after acute infection.
HBe (Hepatitis B-related antigen): A hepatitis B-related antigen, the HBeAg, is found in the serum of some HBsAg-positive patients. HBV DNA and DNA polymerase will appear along HBeAg. These are all indicative of active viral replication. HBeAg is rarely found in the absence of HBsAg. HBeAg appears to be a reliable marker for the presence of high levels of virus and a high degree of infectivity.

In what ways (if any) would each of the following influence HBsAg, Anti-HBs, Anti-HBc, and Anti-HBc (Ig M) levels?
	Marker
	Early (Asymptomatic)
	Acute or Chronic
	Low-level carrier
	Immediate recovery
	Long after infection
	Immunized with HBsAg

	HBsAg
	+
	+
	-
	-
	-
	-

	Anti-HBs
	-
	+/-
	-
	-
	+/-
	+

	Anti-HBc
	-
	+
	+
	+
	+/-
	-

	Anti-HBc (IgM)
	-
	+
	-
	+
	-
	-

	 
	 
	 
	 
	 
	 
	 


3.     Upon reflection of your response to 1 and 2, do you observe some general similarities or differences during the immune response to infectious mononucleosis and hepatitis B? Please be as specific as possible with regard to any observed similarities or differences.
Yes. Just as antibody to the hepatitis B core antigen (anti-HBc) is the first antibody to appear during an acute HBV infection, there indicator of acute or recent infection in infectious mononucleosis is the early antigen. Similarly, whereas IgG anti-HBc is the predominant immunoglobulin during the late recovery phase of HBV infection, Anti EA-R IgG appears in the later convalescent phase of infectious mononucleosis. Furthermore, just as the immune response to infectious mononucleosis consists of incubation, acute and convalescent phases, the immune response to hepatitis B virus infection consists of an incubation phase, acute phase and convalescent phase. However, the specific antigens produced in the phases of the two diseases are different. For example, whereas viral capsid antigen is one of the antigens indicative of acute infection in infectious mononucleosis, acute phase markers in HBV infection include HBsAg and Anti-HBc.
