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Context: Viral hepatitis and the consumption of alcohol are recognized as important reasons for the development of liver disease 
throughout the world. It would also seem that chronic alcoholism causes more severe and rapid progression of liver disease in patients 
with chronic hepatitis C, leading to more frequent liver cirrhosis and hepatocellular carcinoma.
Evidence Acquisition: The data for this article were obtained through an initial Medline search and from the references of relevant 
articles, and used to provide updated information on the relationship between alcohol consumption and the hepatitis C virus.
Results: Excessive alcohol consumption among patients with chronic hepatitis C is likely to result in more severe hepatic injuries, promote 
pathologic progression to cirrhosis, and increase the risk of developing hepatocellular carcinoma. Although the exact mechanisms 
involved in the progression of chronic hepatitis C in alcoholic patients have not been definitely established, possible alcohol-induced 
enhancement of viral replication, iron overload, immunologic suppression, the role of NF-kappa B, and the signaling pathways involved 
in its activation, have been suggested. Significant correlations have been reported between hepatitis C virus RNA levels and the amount of 
alcohol consumed by an individual. Interferon therapy is less effective for alcohol patients, than non-alcoholic patients, even after a period 
of abstinence. The obtained data suggest that a hepatitis C virus infection is an important cofactor in the pathogenesis of liver disease 
among patients with an alcohol problem.
Conclusions: In light of a possible synergistic effect between alcohol and hepatitis C virus replication, total abstention ought to be 
recommended, and due to alcohol's inhibitory effect on interferon therapy, patients with alcohol problems should not be treated until 
they stop drinking.
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Implication for health policy/practice/research/medical education:
Chronic alcoholism in patients with chronic hepatitis C appears to cause more severe and rapidly progressive liver disease, leading more frequently to 
liver cirrhosis and HCC. In conclusion, patients with chronic hepatitis C should limit their alcohol intake and if cirrhosis is present or interferon therapy 
is planned, complete avoidance from alcohol should be encouraged.
Copyright © 2014, Hamadan University of Medical Sciences; Published by Safnek. This is an open-access article distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

1. Context
Viral hepatitis is caused by a diverse number of viruses, 

including; hepatitis B virus (HBV), hepatitis C virus (HCV), 
hepatitis D virus (HDV), and hepatitis GB virus C (GBV-C), 
and these lead to varying degrees of chronicity and liver 
injury (1-3). The HCV remains a major health problem, 
and the prevalence of this virus varies from 1% to 10% 
(approximately 180 million people) worldwide (4). The 
HCV has a high propensity to cause lifelong, persistent 
infections that can progress to significant liver disease 
(3, 5). It is estimated that 2% of the world’s population is 
infected with HCV, which can cause acute and chronic 
liver diseases, resulting in a large variety of symptoms, 
(6) and it is the cause of related morbidity and mortal-
ity (7). Mild and subclinical symptoms are usually seen in 
cases of acute HCV infection. However, in a large propor-
tion of patients, currently estimated to be about 85%, the 
virus persists for more than six months (2), which is de-
termined by persistent abnormal serum enzymes and/or 

the presence of viremia (8). Furthermore, these patients 
are at increased risk of developing chronic liver disease, 
cirrhosis and hepatocellular carcinoma (HCC) (2). Every 
year 550000 cases of HCC are recognized and liver can-
cer is now known to be the fifth most common cancer in 
the world (9). Chronic hepatitis is mainly asymptomatic. 
In the first 20 years of infection, mortality and morbid-
ity rates are modest, but these frequently increase in the 
third and fourth decades, post infection (8).

According to Wiley et al. 20% to 30% of all patients HCV 
infections, will gradually progress to cirrhosis after a pe-
riod of 20 to 30 years. Viral hepatitis combined with the 
consumption of alcohol are recognized as significant 
reasons for the increase in liver disease throughout the 
world (10). Hepatitis C and alcohol consumption have 
a synergistic effect on the development of HCC. HCC is 
more prevalent in patients with HCV, who are also alco-
hol users, than either factor alone (9). Combined HCV 
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infection and alcohol abuse, has been reported in 14% of 
patients with chronic liver diseases (11). In addition, the 
prevalence of HCV infection among patients with alco-
holism is also high, and the related reported range is 4.6% 
to 55.5% (12). One reason for the high level of HCC in these 
patients is that alcohol metabolism increases HCV repli-
cation (13). The possible reason for high HCV prevalence 
in alcoholics could be that they are exposed to increased 
risk factors, as a result of polysubstance abuse. Moreover, 
patients with alcoholism are at greater risk of trauma, 
for example as a result of road accidents requiring blood 
transfusions, and they are also at greater risk of engag-
ing in unsafe sexual behaviors (14, 15). Inhibition of cel-
lular and humoral immunity by alcohol could be another 
reason for the high prevalence of HCV in patients with 
alcohol issues (13). Chronic alcoholism in patients with 
chronic hepatitis C appears to cause more severe and rap-
idly progressive liver disease, leading more frequently to 
cirrhosis of the liver and HCC. The aim of this survey was 
to assess the relationship between alcohol consumption 
and HCV related diseases, including HCC.

2. Evidence Acquisition
Data for this article were obtained by an initial Med-

line search and from the references of relevant articles. 
Search terms used were "hepatitis C virus," "alcohol" and 
"hepatocellular carcinoma." Only English-language pa-
pers were considered.

3. Results
There have been several studies which have investigat-

ed the correlation between alcohol consumption and the 
progression of chronic hepatitis C on the development 
of cirrhosis and HCC. There are a number of risk factors 
affecting the progression toward HCC development, in-
cluding; age over 40 to 50 years at the time of infection, 
type II diabetes mellitus, metabolic syndromes, co-infec-
tion with HBV, HCV and HIV, degree of active inflamma-
tion, fibrosis on liver biopsy, and the amount of daily alco-
hol consumed daily. However, HCV infection and alcohol 
consumption seem to be the most important factors (4). 
The risk of HCC in alcoholics with a HCV infection, is 100-
fold higher compared with other populations (13). In Pe-
ters et al. researches, using 50 g or more of alcohol daily, 
is considered as alcohol abuse (16). Many previous studies 
have confirmed that there is a significant relationship be-
tween alcohol abuse and the progression of chronic hep-
atitis C, toward cirrhosis and the development of HCC (9, 
17, 18). For instance, in a study by Wiley et al. it was shown 
that consumption of 40g to 60g per day of alcohol, for 
more than five years, results in an increased risk of liver 
cirrhosis (10). In an experiment by Harris et al. the risk 
of cirrhosis has been shown to be 4-fold higher in HCV-
infected patients who consume more than 80 g/day of 
alcohol, compared with HCV-infected patients without a 
history of alcohol abuse (19). In the case of HCC, a number 

of studies have demonstrated an increased risk of HCC, 
and an increased number of anapestic tumors in patients 
who were heavy drinkers (20, 21). Among the conducted 
researches, few studies have mentioned the effect of 
sex differences on alcohol abuse and the progression of 
chronic hepatitis relating to liver disease. However, there 
is some evidence which shows that the adverse effects of 
alcohol on development of liver diseases, are more pro-
nounced in HCV-infected women, compared with HCV-
infected men (22, 23). However, Fukushima et al. have 
reported contrary outcomes. They found that there was 
no significant association between alcohol abuse and the 
progression of HCC, in HCV-infected patients (24). On the 
basis of clinical observations, several mechanisms have 
been reported to produce synergetic effects on the de-
velopment of liver injury, in HCV infected patients with 
alcohol:

1) Hepatic cellular injury directly induced by alcohol 
consumption. This effect can lead to liver fibrosis and cir-
rhosis (25).

2) Conversion of procarcinogens to carcinogens, me-
diated by the metabolism of alcohol by microsomal en-
zymes in the liver (26).

3) Consumption of ethanol, which is associated with a 
significant inhibitory effect on liver regeneration (27).

4) Ethanol consumption suppresses the immune re-
sponse by several mechanisms (28, 29), including re-
duction of proteasome function, which has an essential 
role in Ag presentation. Ethanol suppresses proteasome 
function in the liver, which in turn reduces production 
of MHC-I antigenic peptides in liver cells (30-33). Recogni-
tion of MHC-I antigens on the surface of hepatocytes is 
a significant factor in the clearance of viral-infected he-
patocytes by cytotoxic T-cells (34). Another mechanism 
of suppressing immune response by alcohol is through 
its effect on dendritic cells (DCs). As we discuss further 
below, HCV proteins decrease the number and also the 
function of DCs. Ethanol significantly compounds the 
negative effects of HCV proteins on DCs' function. The 
mechanism of this enhancement may be through a de-
crease in the expression of co-stimulatory molecule B7 
and IL-12 production, and also by increasing IL-10 produc-
tion (35-37). Consistent with this, neopterin serum level, 
which is an indicator for the activation of cell–mediated 
immunity, is shown to be lower in habitual drinkers than 
in non-habitual drinkers (38).

5) Ethanol inhibits the effects of the interferon alpha an-
tiviral response (13, 39).

6) Alcohol increases hepatic iron stores, and iron over-
load is associated with HCV disease progression (40-42).

7) Programmed cell death (apoptosis) and hepatocyte 
function, can both be regulated by active ethanol con-
sumption (43). This can be due to downregulation of the 
expression of B-cell lymphoma 2 (Bcl-2) protein, which is 
an inhibitor of apoptosis, and an effect of alcohol. Alco-
hol consumption in HCV-infected individuals enhances 
liver fibrosis through apoptotic hepatocyte death (44).
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8) HCV quasispecies complexity, in the hyper-variable 
regions, is enhanced under the influence of alcohol. This 
result was reported in a study by Takahashi et al. The 
mean polymerase chain reaction polymorphism, related 
to hyper-variable regions, was higher in patients consum-
ing alcohol, compared to the ones who abstain (45, 46).

9) Alcohol impairs cell-mediated immunity by the in-
hibition of DCs, which results in hindering the immune 
system to overcome HCV infection (44). In addition, it has 
been reported that under the effects of alcohol, interleu-
kin 2 (IL-2) and IL-12 production is reduced and IL-10 pro-
duction is increased (36, 47, 48).

10) Alcohol and HCV core proteins affect the lipid per-
oxidation process synergistically. They also increase the 
expression of tumor necrosis factor-α (TNF-α) and trans-
forming growth factor-β (TGF-β) in hepatocytes (13).

11) Ethanol induces mitochondrial injury by raising 
reactive oxygen species (ROS) production (42). In HCV-
infected patients who also consume alcohol, either mod-
erately or heavily, the markers of oxidative stress were 
3-fold and 13-24-fold higher, respectively (49).

12) Hepatic iron levels are also increased by alcohol con-
sumption. Activation of nuclear factor-κ and the produc-
tion of TNF occur in Kupffer cells in the liver (50, 51).

13) Changes in the intestinal mucosal barrier to form li-
popolysaccharides (LPS) increase with alcohol consump-
tion, leading to the activation of Toll-like receptors (TLRs) 
on Kupffer cells in the liver. The consequence of this pro-
cess is the production of pro-inflammatory cytokines 
(52).

3.1. How Hepatitis C Virus is Involved in Causing 
Hepatocellular Carcinoma

1) A proposed role of HCV in causing HCC, is an indirect 
involvement via hepatic inflammation (53).

2) The activity of HCV proteins may induce neoplasia in 
hepatocytes. In an experiment conducted on transgenic 
mice, the mice carrying the core gene developed HCC, 
whereas the transgenic mice carrying envelope genes 
and the ones with the entire non-structural genes did not 
develop HCC. Therefore, the oncogenic potential of the 
core protein of HCV was indicated (1, 7, 54). In the previ-
ously mentioned study, the proposed mechanism for this 
property of the core protein was through induction of ox-
idative stress overproduction (13, 43). The oxidative stress 
overproduction may be the outcome of mitochondrion 
dysfunction, which is affected by the HCV core protein 
(55, 56). One of the main causes of oxidative stress in the 
liver is the metabolism of alcohol by the enzyme CYP2E1 
(17).

3) One of the possible pathways of inducing HCC by the 
HCV core protein, is via alteration of the expression of 
cellular genes (such as TNF-α and IL-1β), and modulation 
of intracellular pathways, for instance the mitogen-acti-
vated protein kinase (MAPK) pathway, which is involved 
in cell proliferation, and finally by interaction with cellu-

lar proteins like retinoid x receptor alpha (RXR-α), which 
play a significant role in cell proliferation (57-59).

4) Upregulation of the TLR signaling pathway takes 
place in many kinds of chronic liver diseases. On the oth-
er hand, a number of cell types in the liver express TLRs, 
HCV core protein and non-structural protein 3 (NS3), and 
these proteins activate TLRs on monocytes to produce in-
flammatory cytokines (60). HCV protein induces chronic 
inflammation, and leads to enhanced NF-kB activation 
and TNF-α production, by increasing TLRs signaling. As 
a result of the noted events, tumor growth is promoted 
(61).

5) The functioning of DCs is affected by HCV infection 
in several ways. First of all, HCV proteins, including core 
proteins NS3 and NS5, induce apoptosis in DCs, the con-
sequence of which is the loss of peripheral DCs (62, 63). 
Secondly, HCV core and E1 genes decrease DCs' capacity to 
stimulate the allogeneic T-cell response (64). Thirdly, HCV 
results in downregulation of human leukocyte antigen-
DR (HLA-DR) expression and decreases the level of co-
stimulatory molecules; therefore, the function of the DCs 
is also decreased. The outcome of all the aforementioned 
mechanisms is impairment of the immune system (65).

6) HCV proteins impact on Ag presentation. Mutations 
of HCV proteins may result in altered processing of cy-
totoxic T-cell epitopes (66). On the other hand, a non-
structural protein of HCV (NS3) interacts with a subunit 
of proteasome and this has a negative effect on the func-
tion of proteasome in producing antigenic peptides (67). 
Impairment of Ag presentation will lead to a weakened 
immune system against infections such as HCV. The in-
ability of the immune system to clear the HCV infection 
results in chronic infection. The long term consequences 
could be the occurrence of liver diseases, including HCC.

Previously identified information suggests that alcohol 
intake increases HCV RNA serum levels, at least in the 
presence of cellular immunity impairment (68). Addi-
tionally, it has been confirmed that HCV RNA levels drop 
when heavy drinkers with HCV infection abstain from al-
cohol or significantly reduce their alcohol consumption 
(69). In vitro studies have indicated that in hepatic cell 
lines infected with HCV replicons, HCV RNA expression 
increases as a result of alcohol consumption. Alcohol 
seems to activate the nuclear factor kappa B promoter, 
which is responsible for increased gene transcription. 
The mentioned procedure may lead to raising HCV RNA 
levels in HCV-infected alcoholic patients (70). Moreover, 
circulating autoantibodies have been reported in cases 
with chronic alcoholism (71). There is evidence that even 
a low alcohol intake in HCV carriers increases viremia 
and hepatic fibrosis (72). Although alcohol intake and 
HCV infection are independent risk factors for liver cir-
rhosis, the coexistence of a HCV infection accelerates the 
alcohol associated risk of cirrhosis and HCC (23, 28, 68, 73-
80). Two or three fold greater risk of liver cirrhosis and 
liver disease has been reported in patients with chronic 
alcoholism (10).
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3.2. Effects of Alcohol on Signaling Pathways
A chromosome abnormality is the most common ab-

normality in patients with hepatitis C and HCC, which 
is associated with alcohol consumption. Although the 
mechanisms of this process are still not completely un-
derstood, it is likely that deregulation of some mitotic 
proteins, such as; cyclin B1 and aurora kinase A, and the 
phosphorylation of gamma tubulin, controlling centro-
some maturation and separation, chromosome align-
ment and segregation, bipolar spindle assembly and 
cytokinesis, are involved. Furthermore, it is known that 
these changes are dependent on PKR, p38MAPK and JNK 
pathways. Considering the results of this study, both HCV 
and ethanol interfere with the regular control of mitosis 
in hepatocarcinoma cell lines. In addition, both HCV and 
ethanol act through disruption of the cell cycle, causing 
G2/M arrest in liver cells, which occurs through its effect 
on p38MAPK, PKR and JNK pathways (9).

3.3. Effects of Alcohol Consumption on Liver Enzymes 
and Proteins

According to studies by Drumright et al. alcohol con-
sumption increases alanine aminotransferase (ALT) and 
aspartate aminotransferase (AST) levels in the normal 
population. Levels of these enzymes have been reported 
to be higher in HCV-infected intravenous drug users than 
in normal groups, and it should also be noted that these 
changes are considerably higher in those who have HCV 
RNA in their sera. Therefore, this is evidence for the syn-
ergistic effects of HCV and alcohol metabolism on liver 
damage (17). Moreover, in a study by Kazuhiro et al. it was 
shown that albumin levels are higher in alcoholic cirrho-
sis, than in patients with cirrhosis caused by HCV. These 
results indicate that albumin synthesis may be affected 
by either alcohol metabolism or HCV replication (81).

3.4. Alcohol Consumption and Impact on Anti–
Hepatitis C Virus Therapy

Ongoing alcohol consumption has been reported to de-
crease the effectiveness of anti-HCV treatments. A direct 
relationship has been shown between alcohol and the 
response to interferon (IFN) therapy (13). Several stud-
ies have indicated that the response to interferon is de-
creased in patients with alcoholism (82-86). In HCV infect-
ed patients, the IFN response is influenced by two factors, 
ethanol intake and HCV RNA levels. There is a significant 
difference between drinkers and patients that abstain 
(82). The accumulated data suggest that lifelong alcohol 
consumption has a strong negative effect on the long-
term response to interferon therapy, especially in heavy 
drinkers (38, 86). Consequently, interferon IFN therapy 
for chronic hepatitis C is less effective in heavy drinkers 
than in non-drinkers (13). Researches have indicated that 
anti-HCV response rates were inversely proportional to 
alcohol consumption (44). Moreover, a six month period 
of abstinence may not be sufficient to resolve this nega-

tive effect on treatment outcomes (86). In this study, the 
most important predictor for nonresponse to interferon-
therapy, was genotype I and age, in addition alcohol in-
take was the next most significant factor (86). As a result, 
the adverse impact of alcohol consumption on interferon 
therapy seems to be permanent, even after a six month 
avoidance period. Despite this, heavy drinkers who drank 
more than 69 gm/d, with more than six months avoid-
ance before entering therapy programs, had a significant 
rise in their treatment response, compared to the control 
group. This suggests that the adverse effects of alcohol 
consumption on anti-HCV therapy responses may be re-
versible.

The proposed mechanism, by which alcohol modulates 
the antiviral effects of interferon, is via inhibition of sig-
nal transducers and activators of transcription (STAT1) 
tyrosine phosphorylation. Moreover, oxidative stress, 
which is induced by alcohol, was shown to impair inter-
feron signaling, therefore this could be responsible for 
the resistance to antiviral therapy by INF alpha (87). How-
ever, there remains a significant question: Is there any 
safe amount of alcohol intake in HCV-infected patients? 
This question was answered in a survey by Leggio et al. 
who assessed the effect of different amounts of alcohol 
intake on the development of liver diseases. It was dem-
onstrated that there is no safe amount of alcohol intake at 
present. Any amount of alcohol leads to an increased risk 
of liver disease. Therefore, complete avoidance should be 
the goal in HCV-infected patients (18).

4. Conclusions
There appears to be sufficient evidence to suggest that 

even low levels of alcohol consumption correlate with 
both the presence and progression of hepatic fibro-
sis. Consequently, total abstention ought to be recom-
mended to patients (69, 72, 80). Furthermore, interferon 
therapy is less effective among patients with alcoholism, 
than non-alcoholic patients, even after a period of absti-
nence (69). Consequently, patients with chronic hepatitis 
C should limit their alcohol intake and if cirrhosis is pres-
ent or interferon therapy is planned, complete avoidance 
from alcohol should be encouraged (69). In conclusion 
chronic alcoholism in patients with chronic hepatitis 
C appears to cause more severe and rapidly progressive 
liver disease, leading more frequently to liver cirrhosis 
and HCC.
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