
The relationship between diabetes mellitus
(DM) and hepatitis C virus (HCV) infection

has been challenging in recent decade in the world
and has been studied from several aspects. Despite of
these efforts, yet there is no general consensus on
patient screening. The majority of studies have
focused on the development of DM in patients with
chronic HCV infection and a few of them have
investigated the incidence rate of HCV infection in
patients with DM. The prevalence of hepatitis C is
almost 3% among the world’s population; the
infection would progress to chronic hepatitis in
55%–80% of them (1). In Iran, the seroprevalence of
HCV among blood donors has been reported as
0.12% (2); the rate however is 30% among
imprisoned intravenous drug abusers (3). The
incidence of type II DM among HCV infected
patients with chronic disease has been reported
variously from 23% to 62% (4-8).
Studies have revealed that the prevalence of

insulin resistance in patients infected with the
genotype 3 virus is less than other genotypes (5-9).
Insulin resistance and diabetes are more likely to
develop in patients infected with HCV genotype 4
which is the predominant genotype in the Middle
Eastern countries (10). In spite of this report, in Iran,
subtypes 1a and 3a are the predominant subtypes,
whereas subtypes 1b and 4 are less common (11).
Therefore, we anticipate less prevalence of insulin
resistance and diabetes in HCV-infected patents in
Iran.

The prevalence of DM among HCV-infected
patients has been reported as 18.3% in Iran (12). In
that study, family history of DM, chronic hepatitis
and cirrhosis were the only independent risk factors
of DM as confirmed in previous studies (13).
Furthermore, other studies found that male gender,
fibrosis stage and body mass index (BMI) are other
risk factors for development of DM in patients with
chronic hepatitis C (13, 14). The prevalence of DM in
general population of Iran has been estimated to be
4.6%–10% (15-18). It is obvious that the prevalence
of DM in HCV-infected patients is more than that
in the general population—even in our population
which has a low incidence of DM in HCV-infected
patients. This difference, however, was not
confirmed in some studies (19, 20). It has been shown
that HCV-infected patients have a two-fold risk for
development of DM (21). This risk was estimated to
be 3.8 in HCV-positive individuals older than 40
years in National Health and Nutrition Examination
Survey III (NHANES III) (22). This risk also
increases further in HCV-infected patients with
known DM risk factors (23). The seroprevalence of
hepatitis C among type 2 diabetic patients ranges
from 1.4% to 36% in various studies (19, 20, 24-27).
Although it remains to be determined whether

HCV infection leads to DM or vice versa, based on
the current available evidence, it seems that this is the
HCV infection which causes DM. As the main type
of diabetes in patients with chronic hepatitis C is
type 2 DM, it seems that insulin resistance might
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have a significant role in this process (5). Several
ongoing studies attempt to investigate the molecular
mechanisms involved in diabetogenic effects of
HCV. Multiple pathways have been suggested for
these effects. HCV by increasing tumor necrosis
factor alpha (TNF-α) levels—which is an important
factor in the inflammatory process in HCV
infection—and changing the insulin signaling
pathways could result in insulin resistance (28-30).
TNF-α has a significant role in the development of
insulin resistance in these patients. HCV also could
inhibit the insulin signaling pathway through up
regulation of “suppressor of cytokine signaling 3”
(SOC3) (31) and reduction in “signal transducer and
activator of transcription 3” (STAT-3), which has a
key role in glucose homeostasis and insulin
sensitivity (32).
Other possible mechanisms include direct

cytotoxic effects of HCV on pancreatic islet cells (33),
immune-mediated mechanisms (34), elevated levels
of monocyte chemotactic protein 1 and CXCL10 (35,
36). In addition, HCV-infected islet cells could
induce an immune response (through CXCL10
gene) that finally results in islet cell dysfunction (33).
Hepatic steatosis which is observed in more than half
of HCV-infected patients may further cause insulin
resistance. Furthermore, insulin resistance and
diabetes, by themselves, can result in steatosis and
liver fibrosis in patients with chronic HCV infection
(37).
However, as hyperglycemia and diabetes are

independent risk factors for the response to
treatment (20) in patients with chronic HCV
infection, early diagnosis and control of DM in these
patients could result in better care and outcome of
HCV patients (8). So, early screening of patients with
chronic HCV infection for detection of diabetes and
glucose metabolism disorders is recommended to
improve patients’ outcome although better control of
HCV could prevent development of DM in these
patients. Routine screening for HCV in diabetic
patients, however, is not recommended due to its low
incidence, but it should be considered in case of raise
in liver enzymes.
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