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ince the hepatitis
C virus (HCV) was
identified, numer-
ous epidemiological

studies have reported a
higher prevalence of type 2
diabetes mellitus (DM2) in
subjects infected by HCV
(1-3). Although the initial
associations of diabetes and
liver disease were made in
subjects with advanced liver
disease (1-4), more recent
reports have described an in-
crease in DM2 before the
development of advanced
liver cirrhosis (5). Further-
more, the epidemiological link
has been established between
DM2 and HCV infection,
rather than other causes of
liver diseases, such as hepa-
titis B viral infection (HBV)
and alcohol abuse (6). The in-
crease in the number of
cases of DM2 among people
infected by HCV has been re-
ported to be as much as four
times higher than in the gen-
eral population (7). Other fac-
tors, such as obesity, which is
characterized by a high body
mass index (BMI); advanced
age and family history of dia-
betes, are also associated

with the higher incidence of
diabetes in the HCV-infected
population (8-10).

In addition to infection by
HCV, other viral agents such
as coxsackie virus, congenital
rubella and cytomegalovirus
have been proposed as being
capable of triggering the
development of diabetes mel-
litus type 1 (DM1) or juvenile
diabetes mellitus (11-13). It is
unclear as to why some pa-
tients with HCV infection
develop diabetes. However,
it is tempting to speculate
that the HCV infection is able
to trigger autoimmune
mechanism(s) against the
insulin producing pancreatic
beta cells in susceptible
individuals.

The mechanisms pro-
posed for the development of
DM1 following viral infection
are generally based on find-
ings of specific humoral and
cellular immunity against viral
antigens as well as insulin
producing pancreatic cells in
some diabetic children (11-15).
In HCV infection, the use of
interferon alfa, a well-known
immune enhancer for the
treatment of HCV infection,

has been observed to be as-
sociated with the develop-
ment of diabetes (16, 17).
Contrary to DM1 that occurs
mainly in children, the diabetes
associated with HCV infection
has so far been observed
mainly in adults (1-3). This
may be due to the low inci-
dence of HCV infection in
children since the mecha-
nisms of infection by HCV are
associated with adult lifestyle.
For example, sharing needles
by intravenous drug users,
tattooing and sexually trans-
mitted diseases (18-20).
Furthermore, risks for trans-
mission of HCV infection in
children, such as blood trans-
fusion, have been dramati-
cally reduced since the
introduction of the screening
tests for HCV antibodies in
blood donors.

Presently, it is unknown
what may make an individual
susceptible to the development
of diabetes after a viral infec-
tion. A genetic susceptibility for
the development of DM1 has
been well documented in some
individuals (21). Whatever the
trigger mechanism(s) for the
development of diabetes in
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susceptible individuals, DM1
or insulin dependent diabetes
has been associated with ge-
netic markers known as hu-
man hystocompatibility
antigens (HLA). Resistance to
the development of diabetes
has also been associated
with HLA antigens.

A better understanding of
the immunogenetics of HCV
infection is needed. During
the last few years, we have
learned that the viral and
clinical outcome of HCV in-
fection is associated with the
HLA type of the individual.
Most HCV infected individuals
develop chronic HCV infec-
tion, which is characterized
by the presence of the HCV
ribonucleic acid (RNA) in the
blood and a high probability
for the development of
chronic liver disease includ-
ing liver cirrhosis and liver
cancer. However, some 20-
30% of the infected individu-
als develop an immune
response that is able to spon-
taneously overcome the in-
fection (22, 23). These
individuals become negative
for HCV RNA and do not de-
velop HCV-associated liver
diseases. All of the above
findings suggest that the ge-
netic makeup of an individual
is a determining factor in the
outcome of the HCV infection,
in which the development of
diabetes is one of the possible
outcomes.
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