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ABSTRACT
Hepatitis C is a liver disease caused by the hepatitis C virus: the virus can cause both acute and chronic
hepatitis infection. Patients with chronic hepatitis C virus (HCV) infection appear to have an excellent
chance of responding to 6 months of standard therapy with interferon (IFN) and frequently develop
systemic iron overload, which exacerbates morbidity. The iron excess in hepatitis C may be due to
hereditary hemochromatosis, hematologic diseases, multiple transfusions, porphyria cutanea tarda and
chronic alcohol abuse. Diﬀerent mechanisms proposed to explain the relation between HCV infection and
hepatic iron overload. Some revealed that hepatic iron accumulation results from release of iron from
damaged liver cells. Consumption of coﬀee, tea also reduces iron absorption and thereby decrease iron
overload in Liver and thereby reduces the oxidative stress of iron overload in liver. The global scenario of
this problem has been discussed in the article.
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INTRODUCTION

Iron overload in the liver has been associated with the
genetic disorders like hereditary hemochromatosis,
thalassemia and with unusual dietary habits mildly
increased amounts of iron in the liver can increase
hepatic injury, particularly if combined with other
hepatotoxic factors, such as use of alcohol,
porphyrogenic drugs, or chronic viral hepatitis. More
recently, elevated hepatic iron levels also have been
observed in chronic hepatitis C virus (HCV) infection
(Isom et al. 2009). Hepatitis C virus (HCV) infection,
which aﬀects nearly 2% of the human population, is a
major cause of liver disease worldwide (Lauer et al.
2001). Association of a low-iron diet to phlebotomy has
an additional eﬀect in removing iron-induced oxidative
stress in HCV patients is demonstrated. Consumption
of Tea or, Coﬀee reduces the iron intake and thereby
iron overload in liver.
DISCUSSION

The following works have been carried out globally
and is summarized as follows.
Insulin, HCV and Iron Overload:
Lliver ﬁbrosis, hyperglycemia and hyperinsulinemia
will lead to increased levels of insulin resistance and the
development of glucose abnormalities. Furthermore,
iron depletion by phlebotomy removes liver iron
content and reduces serum glucose and insulin
resistance in NAFLD patients. Therefore, it seems that
iron overload participates in those glucose

abnormalities associated with NAFLD. Concerning
chronic HCV infection, it has been classically assumed
that iron overload contributes to insulin resistance
associated with virus infection.(Lecube et al. 2009).
Iron depletion therapy has shown eﬃcacy at reducing
serum aminotransferase levels and improving insulin
sensitivity in subjects with NAFLD (Nelson et al 2012).
HCV-induced IR, oxidative stress, and changes in lipid
and iron metabolism lead to glucose intolerance,
arterial hypertension, hyperuricemia, and
atherosclerosis, resulting in increased cardiovascular
mortality (Kralij et al 2016).
Coﬀee and Tea consumption and Iron Overload in
Hepatitis:
Inoue et al. (2009) conducted a cohort study among a
large Japanese population, and found that coﬀee and
green tea consumption diﬀered in their association with
the risk of liver cancer. Speciﬁcally, coﬀee consumption
reduced the risk of liver cancer in all subjects as well as
in those who were either or both HCV and HBV
infection positive. In contrast, green tea consumption
showed no signiﬁcant association with the risk of liver
cancer overall or by HCV or HBV status.
The relationship of green tea consumption on serum
ALT level has been inconsistently reported in previous
studies. Two studies in Japan showed that consumption
of green tea did not materially inﬂuence the serum ALT
level (Tanaka et al 1998, Honjo et al 2001). On the
other hand, one study reported that heavy green tea
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consumption (≥10 cups per day) was related to
decreased concentrations of serum ALT levels (Imai
and Nakachi 1995). Sasaki et al 2013 in their study has
showed a beneﬁcial eﬀect consumption of black
tea/oolong tea on serum ALT level after 12 months,
both among patients with normal baseline ALT levels
and among those with higher ALT levels and reported a
favorable association between consumption of black
tea/oolong tea and serum ALT level.
Earlier works have shown that polyphenols of mate tea
and green tea extracts signiﬁcantly inhibit iron induced
calcium homeostatic changes in liver tissue suspension
(Anghileri & Thouvenot 2000) due to chelating eﬀect.
The ﬁndings of Poddar( 2004)also show that the
addition of ferrous sulphate to the diet for a long-term
does not synergistically increase the protective action
of black tea against arsenic damage in the mice bone
marrow system. Consumption of tea within one hour of
food consumption has been shown to reduce iron
absorption by 85% (Disler et al., 1975).
Serum Iron markers and IFN:
Vagu et al. (2013) demonstrated that serum iron
markers (especially ferritin and transferrin) might be
used as surrogate markers for both liver ﬁbrosis and
necroinﬂammatory activity. Patients with chronic
hepatitis C (CHC) often have elevated serum iron
markers, which may worsen liver injury. Alexander and
colleagues (Alexander et al. 20007) found that iron
depletion was associated with a biochemical response
in 22% of patients who did not respond to interferon
(IFN) monotherapy and that, among patients with
s e r u m A l a n i n e A m i n o t r a n s f e r a s e ( A LT )
normalization, there was a signiﬁcant reduction of
serum markers of liver ﬁbrosis (procollagen III
peptide). Kaito et al. (2006) found that iron-reduction
therapy by phlebotomy signiﬁcantly reduced lipid
peroxidation and oxidative stress, which mediate the
deleterious eﬀect of iron overload on the liver.
Iron Deposition, Diet with IFN therapy in HCV:
The association of a low-iron diet to phlebotomy has an
additional eﬀect in removing iron-induced oxidative
stress (Kimura et al. 2005; Kato et al 2001). Indeed, in a
study conducted by Kato and colleagues (Kato et al
2001), 34 patients with chronic HCV infection
unresponsive to IFN therapy were maintained in an
iron-depleted state with phlebotomy and a low-iron
diet for 6 years. This therapy was associated with a high
rate of biochemical response (65%), improvement in

liver histology, and reduction in hepatic levels of 8OHdG, a marker of oxidant stress. In a recent cohort
study, the same authors demonstrated that long-term
phlebotomy with a low-iron diet therapy reduced the
risk of progression of chronic HCV infection to
hepatocellular carcinoma (Kato et al. 2007).
HCV-infected patients who have large accumulations
of hepatic iron have not responded well to interferon
therapy, compared to patients with normal hepatic iron
stores. Physicians who treat patients infected with
HCV should be aware of the detrimental eﬀect of
excess liver iron on interferon therapy. The degree of
hepatic iron overload should be assessed and the reason
for the excess iron should be investigated. Phlebotomy
is the most practical method for iron removal and is
well tolerated by patients with HCV infection (Roeckel
I E 2000).
Numerous studies in humans and in animal models
revealed that the alteration of iron homeostasis is
closely associated with various HCV-induced
pathologies including liver ﬁbrosis (Martinelli et al.
2004, Casaril et al. 2000), steatosis (Sebastiani et al
2006; Nishina et al. 2010; Furutani et al 2006), insulin
resistance (Sumida et al 2007), diabetes mellitus
(D'Souza et al. 2007), porphyria cutanea tarda (Darwich
et al. 2013), and HCC occurrence (Furutani et al 2006).
In contrast, iron deposition in liver does not correlate
with rates of Sustained Virologic Response (SVR)
during interferon/ribavirin therapy (Hofer et al. 2004;
Pianko et al. 2002), although there is some evidence of a
negative correlation between SVR and the level of
serum ferritin (Hofer et al. 2004). At the same time
several studies reported the same relationship between
alterations of iron metabolism and interferon
monotheraly (Pianko et al. 2002, Carlo et al. 2003,
Fargion et al. 1997). Phlebotomy in CHC patients leads
to a decrease in hepcidin expression (Fujita et al. 2007)
and to a marked reduction of serum transaminases ALT
and Aspartate Aminotransferase (AST) and liver injury
(Carlo et al. 2003; Yano et al. 2004, Kaito et al. 2006).
However, it is considered that reduction of iron overload
does not lead to increase in SVR rate (Guyader et al.
1999, Herrera J L 1999, Di Bisceglie et al. 2000, Iwasa
et al. 2002), although opposite has also been reported
(Fontana et al. 2000). Iron overload and oxidative stress
during HCV infection are closely related to each
another. There is a strong correlation between serum
ferritin levels and lipid peroxydation markers in CHC
patients (Barbaro et al. 1999).
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8-OHdG content, a DNA oxidation marker, also
correlates with hepatic iron storage markers including
serum ferritin, hepatic total iron score and hepcidin
mRNA levels (Fujita et al. 2007). In addition,
transgenic mice expressing an HCV polyprotein and
subjected to iron-rich diet also exhibit signs of
oxidative stress in liver (lipid peroxydation, 8oxoG),
accompanied by alterations of mitochondrial
ultrastructure (Furutani et al. 2006). Currently there is
no consensus on which of them is a trigger of another.
On one hand, suppression of hepcidin expression is
mediated by Reactive Oxygen Species (ROS) (Miura et
al. 2008).
On the other hand, phlebotomy or dietary iron
restriction reduces oxidative stress and lipid
peroxidation in CHC patients (Kaito et al. 2006, Fujita
et al. 2007).
Iron overload in chronically HCV-infected patients was
uncommon and hepatic iron content seemed not to be
related to the liver damage process. In the eventuality
of iron overload, histochemical liver iron is a useful
marker to estimate hepatic iron concentration (HIC)
(Ivonete et al 2005)
Most of the hepatitis C virus (HCV)-infected patients
develop a chronic slowly progressive liver disease that
may result in cirrhosis and hepatocarcinoma. Several
factors have been proposed to explain this unfavorable
evolution such as male gender, age at infection and
alcohol abuse (Poynard et al 2001).
Recently, the role of iron has been pointed out as an
important element in the natural history of hepatitis C.
In fact, serum iron stores are frequently increased in
chronic HCV-infected carriers but little is known about
the signiﬁcance of these abnormalities. (Di Bisceglie et
al 1992, Haque et al 1996)
The iron excess in hepatitis C may be due to hereditary
hemochromatosis, hematologic diseases, multiple
transfusions, porphyria cutanea tarda and chronic
alcohol abuse (Di Marco et al. 1997, Ganne-Carrie et al
2000, Martinelli et al. 2000a, 2000).
Iron overload is a condition when the body iron stores
increases as a result of iron administration, repeated
blood transfusions or disorders that increase the rate of
iron absorption within the body. The known impacts of
iron overload are mainly Cirrhosis (a liver disease
which leads to a progressive loss of liver function), and
some types of carcinoma, tuberculosis and other
infections. In Indian populations, there have not been

any links established as yet to detect Iron overload
(Poddar, 2006),
Recent investigations have found that hepatic iron
concentration does not inﬂuence the response to
antiviral therapy with IFN plus ribavirin (Hofer et al.
2004; Pianko et al. 2002)
However, if these factors are absent the mechanisms
involved in iron overload remain unclear.
Over the last few years, there has been much interest in
the study of iron in hepatitis C because some studies
have shown that iron accumulation in chronic HCV
carriers is related to a poor response to interferon
therapy (Van Thiel et al 1994, Fargion et al 1997). In
addition, others have suggested that hepatic iron
overload in hepatitis C may worsen liver damage by
still unrecognized mechanisms. (Andant et al 1996,
Hezode et al. 1999).
Iron overload is often assessed using indirect
parameters of iron stores such as serum iron, serum
ferritin and transferrin saturation, which are frequently
increased in chronic viral hepatitis (Di Bisceglie et al
1992,) as well as by the histological determination of
stainable iron in liver samples (Deugnier YM et al
1993).
CONCLUSION
The evidence exists that iron overload, is a common
ﬁnding associated with chronic hepatitis C virus (HCV)
infection, plays a vital role in the pathophysiology of
this disease. Some aspects of excess iron and liver
damage along with the beneﬁt of iron depletion in
patients with chronic HCV infection have been
discussed in this review. As a future scope we should
focus on reduction of iron overload to HCV infected
persons to get a good response to interferon antiviral
therapy.
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