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et al., 1991). Of the 75 anti-HD-seronegative HCC cases tested, 52% were seropositive for
anti-HC; in contrast, of the nine anti-HD-seropositive HCC cases, 33% were positive for
anti-HC.

ln another study, also summarized in the monograph on HBV (p. 81; Di Bisceglie et al.,
1991), radioimmunoassay of 99 HCC cases and 98 con troIs detected none with anti-HD,
regardless of seropositivity for HBsAg.

These studies are summarized in Table 6.

Table 6. Case-ontrol studies of HDV in relation to hepatocellular
carcinoma among hepatitis B virus carriers a 

Reference Loction SeroprevaIence of HDV markers RR 95% CI

Cases Con troIs 

No. % No. %

TrichopouIos et al. Greece 87 10 29 0 00 (0.9-00 1
(1987a)
Cronberg et al. SenegaI 65 20 8 0 00 (0.4-00 1
(1984)
Liaw et aL. (1987) Taiwan, 124 4.0 137 2.2 ( 1.91 (0.4-12)China

9n the studies of Kew et al. (1984) and Di Bisceglia et aL. (1991), none of the cases
or controIs were anti-HD seropositive.

3. Studies of Cancer in Experimental AnimaIs

The only available study (Ponzetto et aL., 1988b) was reported as an abstract and could
not be used to evaluate the carcinogenicity of HUV

4. Other Relevant Data

4.1 Pathology

HCC evolves through chronic HDV infection, which usuaIIy begins as acute viral
hepatitis and may not be apparent c1inically. Many patients with chronic HDV are identified
through screening programmes, and the acute event is not documented. The transition of
chronic hepatitis to cirrhosis may also be inapparent c1inicaIly.

4.1.1 Acute infection

The hepatocellular degenerative change and infiammatory reaction of HDV super-
imposed on chronic HBV (usually chronic persistent hepatitis) appear as acute viral hepatitis,
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and the underlying carrier state is masked and not apparent by histological review. Prior
biopsy samples may be available to demonstrate chronic active hepatitis or cirrhosis in sorne
cases, but the acute HDV infection stimulates marked degenerative and inflammatory
reactions (Govindarajan et al., 1986a). Sorne patients with acute HDV have a fulminant
course (Govindarajan et al., 1984a). Sorne have combined acute viral infection with HBVand
HD~ but the histological features are similar. Serological data and the cIinical course are
needed to identify patients with combined HBV and HDV infection, as the histopathology is
not diagnostic.

4.1.2 Chronic infection

Prolonged inflammation and necrosis are common in patients with chronic hepatitis B
and subsequent superinfection with HDV During this prolonged infiamIDatory reaction,
mild chronic liver disease often proceeds to cirrhosis. ln a group of 106 consecutive chronic
HBV carriers, 20 had HD~ were younger th an the group without HDV and had more severe
chronic liver lesions than those without HDV infection. Cirrhosis occurred in 55% and
chronic active hepatitis in 45% of the patients with combined infection, whereas cirrhosis was
documented in only 19% of the group with chronic HBV (Lok et al., 1985; Govindarajan
et aL., 1986a). ln another group of 57 patients with chronic hepatitis B, 18 also had chronic
HDV infection. ln this group, the portal inflammation, lobular inflammation and necrosis
were more severe in the presence of HDV HDV staining in hepatocyes indicated current
HDV replication, but the intensity of staining did not correlate witli the inflammation and
necrosis (Kanel et al., 1984).

4.1.3 Cirrhosis

The continuai necrotizing effect of chronic active hepatitis leads to cirrhosis within a few
years in many patients with HBV-HDV co-infection. These patients may succumb to severe
infiammatory and necrotizing reactions rather than have silent chronic liver disease, as is
common with pure chronic HBV infection (Govindarajan et aL., 1986a).

4.2 Other observations relevant to possible mechanisms of action of HDV in carcinogenesis

HDV infection was transmitted experimentally to chimpanzees (Rizzetto et al., 1980a)
and eastern woodchucks (Ponzetto et al., 1984a). Following experimental infection, the
chimpanzees usually developed acute hepatitis of varyng degree (Ponzetto et al., 1987c;
Negro et aL., 1988). The severity of the damage was not dependent on the infecting dosè but
rather on changes in the genotyes, favoured by seriai passages in the host (Ponzetto et al.,
1988a). Characteristically, with increasing passage number there was a decrease in the incu-
bation period for hepatitis, together with an increase in pathogenicity. During the peak levels
of HD~ 90% of viral genomes were either defective or non-infectious particles. The acute
phase of liver damage was characterized by fluctuations in serum alanine aminotransferase
levels, which lasted for up to seven months (Ponzetto et aL., 1991). Long-term follow-up of
infected chimpanze es revealed that 54% of the animaIs were stil infectious and circulating
low levels of serum HDV RNA in the absence of significant histological liver daffage (Negro
et al., 1988). Those animaIs that apparently had cleared HDV were stil susceptible to
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reinfection with HDV; indicating lack of vigorous immune protection (Govindarajan et aL.,
1986b ).

Woodchucks persistently infected with WH showed biological and pathological
features similar to those seen in humans, with sorne differences. As in humans, superinfection
of chronic WHV carriers resulted in persistent HDV infection of aIl animais. Viraemia
developed after incubation periods of one to seven weeks, depending on the infecting dose,
followed by cyclic fluctuations coincident with HDV RNA expression within the liver-cell
nucleI. ln the course of seriaI transmission, an increase in the degree of the infectious
potential for HDV was observed (Ponzetto et al., 1991). AnimaIs immunized with purified
cloned HDAg were not protected against infectious HDV inoculates (Karayiannis et al.,
1992).

5. Summary of Data Reported and Evaluation

5.1 Exposure data

Hepatitis D virus (HDV) exists as a satellte agent of hepatitis B virus (HBV). The viral
genome is a circular RNA molecule about 1700 bases long, and HDV antigen is the only
known protein that it encodes. The antigen is required for viral replication in hepatocyes.
Because hepatitis B surface antigen forms the envelope of HDV; HBV infection is a
prerequisite for formation of HDV particles. HDV infection has been detected only in
humans, although the agent can be transmitted to HBV-infected chimpanzees and to
woodchucks infected with woodchuck hepatitis virus.

RDV infection can be identified in serum by detecting antibody to HDV (anti-HD)
and/or HDV RNA; HDV antigen can also be detected immunohistochemically in hepa-
tocyes. ln co-infection, HDV RNA and immunoglobulin M class anti-HD appear, followed
by the transient appearance of immunoglobulin G class anti-HD. Superinfection usually
results in chronic infection, viraemia and persistence of anti-HD.

ln countries where endemicity for HBV is low, the prevalence of HDV infection is low,
except among intravenous drug users and recipients of blood products. ln are as of inter-

mediate and high endemicity for HBV; the prevalence of HDV infection is highly variable: ln
general, it is rare in Asia, but up to one-half of individuals with chronic HBV infection in parts
of southern Europe, the Middle East, Afica, the Pacific Basin and the Amazon region may
be infected with RDv. Marked variations in the prevalence of HDV infection are found
within countries and sometimes between ethnic groups.

The predominant route of transmission in countries of high endemicity is unknown, that
in countries of low endefficity appears to be parenteral. Sexual transmission also occurs.

HDV co- or superinfection generaIIy results in a more severe clinical course than HBV
infection alone. RDV superinfection is associated more frequently with progressive liver
disease and cirrhosis thanHBV infection al one.

Immunoprophylaxis with HBV vaccine is presumed to protect the individual against
co-infection but cannot protect HBV carriers against superinfection with RDv. Immune
globulin do es not protect against HDV superinfection, and no specific HDV vaccine is
available.
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