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Abstract

Background. Steatosis is a frequent feature of hepatitis-

C-virus (HCV) infection. Steatosis may be an important

cofactor in both accelerating fibrosis and increasing liver

necroinflammatory activity in chronic hepatitis C. Several

studies suggested that steatosis induces resistance to

interferon and ribavirin combination treatment.  Aim: to

assess the prevalence of steatosis in chronic HCV-infection

and the host factors associated with steatosis, to estimate

the impact of steatosis on liver fibrosis, and to evaluate the

response to antiviral therapy in patients with HCV-infection

and steatosis. Material and Method. A retrospective study

was performed on 37 patients with chronic active HCV-

infection treated with interferon and ribavirin: 21 women

and 16 men,  mean age 46.97 years. Presence of metabolic

syndrome was assessed according to the ATPIII criteria.

Cobas Amplicor HCV-Test was used to detect HCV-RNA.

Steatosis was graded using the Brunt system. Results. Prior

to the antiviral treatment, steatosis was present in 26 out of

37 patients (70%). Patients with steatosis were older,

especially those with associated metabolic syndrome.

Fibrosis stage was significantly advanced in patients with

steatosis. Lower baseline viremia correlated with sustained

response both in patients with and without steatosis.

Absence of baseline steatosis was associated with higher

biochemical and virological sustained response. None of

the patients with metabolic syndrome had a sustained

response to antiviral therapy. In all patients, the stage of

fibrosis did not significantly improve 6 months after

cessation of the antiviral treatment. Conclusion. Steatosis

is a frequently encountered histological feature in chronic

HCV-infection. It is associated with older age, lower virologic

response and worsening fibrosis irrespective of antiviral

treatment.
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Rezumat

Premize. Steatoza reprezintã o constatare frecventã în

infecþia cu virus hepatitic C(VHC). Steatoza poate fi un impor-

tant cofactor atât în accelerarea fibrozei cât ºi în creºterea

activitãþii necroinflamatorii în hepatita cronicã viralãC.

Diverse studii sugereazã faptul cã steatoza induce rezistanþã

la tratamentul antiviral combinat. Scop: de a  evalua prevalen-

þa steatozei în infecþia cronicã-VHC, sã estimeze factorii legaþi

de gazdã care se asociazã steatozei, precum ºi impactul pe

care steatoza îl are asupra evoluþiei fibrozei ºi a rãspunsului

la terapia antiviralã, la pacienþii cu infecþie-VHC ºi steatozã.

Material ºi Metodã. S-a efectuat un studiu retrospectiv pe

37 de bolnavi cu infecþie cronicã activã-VHC, trataþi cu IFN

ºi ribavirinã: 21 femei ºi 16 bãrbaþi, cu vârsta medie 46,97

ani. Prezenþa sindromului metabolic a fost evaluatã conform

criteriilor ATPIII. Pentru detectarea viremiei s-a utilizat testul

Cobas-Amplicor. Steatoza a fost evaluatã utilizând clasifica-

rea Brunt. Rezultate. Inainte de începerea tratamentului,

steatoza a fost prezentã la 26 din 37 pacienþi (70%). Pacienþii

cu steatozã au fost mai vârstnici, în special cei cu sindrom

metabolic asociat . Corelaþia cu stadiul fibrozei a fost semnifi-

cativ mai mare la bolnavii cu steatozã .Pacienþii fãrã steatozã

au avut un rãspuns biochimic ºi virusologic susþinut

semnificativ mai mare.Niciunul dintre bolnavii cu sindrom

metabolic asociat steatozei nu a avut rãspuns susþinut la

tratamentul antiviral. La niciunul dintre bolnavi, fibroza nu

a fost semnificativ influenþatã de tratament. Concluzie. Stea-

toza reprezintã o constatare histologicã frecventã în infecþia

cronicã-VHC. Steatoza s-a asociat cu vârsta mai avansatã,

rãspunsul virusologic scãzut la tratament, fibroza progre-

sivã, ce nu a fost influenþatã de tratamentul antiviral.

Introduction

Acute infection with hepatitis C virus is followed by

chronic infection in 50 to 80% of infected individuals (1, 2).
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Chronic infection is associated with multiple clinical

conditions, ranging from steatosis, acute and chronic

hepatitis, slowly progressive hepatic fibrosis, cirrhosis to

hepatocellular carcinoma (HCC), or extrahepatic diseases

(3).

It has been estimated that 2.2% of the world’s population

(approximately 130 million individuals) are infected with

hepatitis C virus (4). The majority have been infected via

parenteral exposure with contaminated injections, either

related to intravenous drug use or contaminated injections

or transfusion with blood products.

The importance of steatosis in the diagnosis of hepatitis

C virus (HCV) infection has been established. Liver steatosis

is found with an overall prevalence of 50%, varying between

35 to 80% in chronic hepatitis C  (5- 8). Among patients with

HCV genotype 1 infection, the grade of steatosis was

correlated with host-related factors, mainly with the presence

of the metabolic syndrome (MS) -  metabolic steatosis (9).

In fact, body mass index (BMI) and visceral obesity play a

major role in the development of HCV-associated steatosis.

However, approximately 40% of patients with steatosis lack

conventional risk factors such as obesity, diabetes mellitus,

alcohol abuse and drugs (3). The mechanisms by which

HCV causes liver damage are poorly understood. Specific

HCV sequences may be implicated in the pathogenesis of

steatosis. It has been suggested that at least genotype 3

infection is directly responsible for steatosis through a

cytopathic effect (3, 10, 11). The grade and the extent of

steatosis are significantly associated with genotype 3

infection (6).

The severity of fat accumulation correlates with

activation of hepatic stellate cells, thus steatosis per se

may activate fibrogenesis. Most published papers report

a significant relationship between the grade of steatosis

and fibrosis within the context of HCV infection (3, 8,

9).

Since the combination of interferon (IFN) and ribavirin

has been introduced, the treatment of chronic hepatitis C

has significantly improved. However, lack of response to

the current therapies remains common, especially among

patients with genotype 1 infection (12). Several factors have

been shown to influence response: these include viral factors

(particularly genotype) and host factors: HLA type, cytokine

polymorphism, sex, age, presence of cirrhosis and race (13).

The degree of hepatic steatosis may be an important cofactor

in both accelerating fibrosis and increasing liver

necroinflammatory activity in chronic hepatitis C (14). In

genotype 3 HCV infection, steatosis disappeared with the

clearance of the virus after successful antiviral treatment. In

other HCV genotypes there are arguments that steatosis

worsens the response to IFN therapy (3, 8).

The aim of this study was to assess the prevalence of

steatosis in chronic HCV infection and the host factors

associated with steatosis, to estimate the impact of stea-

tosis on liver fibrosis, and to evaluate the response to

antiviral therapy in patients with chronic HCV infection and

steatosis.

Patients and methods

A retrospective study of 37 patients with chronic

hepatitis C, given antiviral therapy between 2003 and 2005,

was conducted. Inclusion criteria for treatment were as

follows: persistently elevated alanine aminotransferase

(ALT) levels (>1.5 times upper normal limit), a liver biopsy

consistent with chronic hepatitis, a hemoglobin level greater

than 12 g/dL in female patients or greater than 13 g/dL in

male patients, a white blood cell count greater than 3,000/

mm3, a neutrophil count greater 1,500/mm3, and serum

bilirubin, albumin, and creatinine levels all within normal

limits. Patients also needed to have HCV-RNA detectable in

the serum by polymerase chain reaction (PCR). Exclusion

criteria for treatment were: age more than 65, decompensated

liver disease, persistently normal ALT levels, autoimmune

disorders, ingestion of more than 20 g/day of alcohol within

the previous 6 months, history of uncontrolled depression

or psychosis, uncontrolled cardiac disease, women who

were pregnant in the following year, or any other debilitating

medical condition.

Patients were treated with a combination of standard

IFN α-2a or α-2b 3MU 3 times weekly and ribavirin 1,000-

1,200 mg daily, or with pegylated IFN-α2a 180 μg weekly

respectively IFN-α2b 100-120 μg weekly and ribavirin 1,000-

1,000 mg daily. Only those individuals who completed 12

weeks or more of treatment and 80% of the intended doses

of antiviral therapy were included in the study.

Presence of MS was assessed according to the ATP III

criteria (two or more of the following: abdominal obesity

and BMI > 28 kg/m2, hypertriglyceridemia > 150 mg/dL, low

HDL level, diabetes mellitus/insulin resistance, hyper-

tension) (9).

A baseline biopsy was performed in all patients, and a

second one at six months after cessation of therapy in 55%

of cases. Liver biopsy specimens were processed using

standard techniques with hematoxylin-eosin-stained

sections for necroinflammatory grading and Masson

trichrome-stained sections for assessment of fibrosis. The

presence of hepatocytes containing large-droplet fat was

evaluated. Steatosis was scored using the Brunt grading

system (15) in which steatosis is graded 0 to 3 based on

percentage of hepatocytes involved (grade 0-none involved;

grade 1<33%; grade 2>33-66%; grade 3>66%). Necro-

inflammatory activity was assessed by means of Knodell

hepatitis activity index (16) and was > 6 for each patient. For

assessment of fibrosis, the METAVIR system was used (17).

Fibrosis was scored in 4 grades: F0 no definite fibrosis; F1

minimal fibrosis (portal fibrosis without septa), F2 mild

fibrosis (occasional septa), F3 moderate fibrosis (moderate

septa without cirrhosis), F4 cirrhosis.

HCV genotyping was not performed in our patients, but

a recent multicenter study in Romania revealed that 95.54%

of the HCV infected population has HCV genotype 1

infection (18). Cobas Amplicor HCV Test was used to detect

HCV RNA, and a sustained response was defined as either

undetectable HCV RNA (< 500 IU/mL) and/or normal ALT
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levels (only in those treated before availability of HCV RNA

testing) at the end of treatment, and at the end of 6 months

of follow-up following the cessation of antiviral therapy.

Non-responders were considered those patients with

detectable HCV RNA at 3 months of therapy, and incomplete

responders those with detectable HCV RNA at the end of

48 weeks of combined therapy.

Statistical analysis

Descriptive statistical analysis was used, and

distributions of categorical variables were compared using

chi square or Fisher tests. Continuous data were expressed

as means, medians and standard deviation (SD).

Comparisons between qualitative and quantitative variables

were performed using the Student t-test and Anova test.

Mann Whitney U test was used to compare differences in

variables such as fibrosis stage and steatosis grade. A value

of p <0.05 was considered as statistically significant.

Results

A total of 37 patients with a baseline biopsy and treated

with combined antiviral therapy were included in our study.

There were 21 women and 16 men (Table I). The mean age of

patients was 46.97 years (ranges 29-64 years).

Characteristics

No. of patients 37

Males/females 16/21

Mean age (limits) years 46.97 (29-64)

Patients without steatosis (M/F) 11 (6/5)

Patients with steatosis (M/F) 26 (10/16)

Patients with metabolic syndrome (M/F)  9 (4/5)

    -obesity + HTG (M/F)     -4 (2/2)

    -obesity + DM (M/F)     -3 (1/2)

    -DM + HTG (M/F)     -2 (1/1)

Median fibrosis stage  3 (25% = 0; 75% =3)

Median steatosis grade  1 (25% = 0; 75% =1)

Patients with sustained response 15 (40.54%)

Patients with incomplete response+ 22 (59.45%)

non response

M/F- male/female; HTG-hypertriglyceridemia; DM- diabetes

mellitus type 2

Steatosis and associated factors. Prior to antiviral

treatment, steatosis was present on liver biopsy specimens

in 26 patients (70%), more often but not significantly in

women. Metabolic syndrome (BMI> 28 kg/m2 or abdominal

obesity, diabetes mellitus ± hypertriglyceridemia) was

present in 9 patients (24.32%), all with histological signs of

steatosis. Among the patients with histological signs of

steatosis, those with type 2 diabetes mellitus, obesity and/

or hypertriglyceridemia were approximately one third

(34.6%).

Patients with steatosis, especially those having MS were

significantly older than those without steatosis (Table II).

Grade of steatosis was 1 or 2 in most patients according

to Brunt grading system (Table III). There were no signifi-

Table II Mean age of the patients

Patients No Mean age p

± SD (yrs)

Without steatosis 11 40.27 ± 7.66

Steatosis without MS 17 47.88 ± 8.51        <.02

Steatosis and MS 9 53.22 ± 6.85        <.0003

SD-standard deviation; MS-metabolic syndrome

cant differences concerning the grade of steatosis between

patients with isolated steatosis and those with associated

MS, but the mean value was greater in those without

metabolic syndrome. Histological pattern of steatosis was

mixed (micro-macro vesicular) in 17 patients, microvesicular

in 7 patients and macrovesicular in 2 patients. Mallory’s

bodies were not seen in histological samples without

steatosis nor in those with steatosis and MS.

Table III Distribution of grade of steatosis (Brunt grading system)

in patients with and without metabolic syndrome

Steatosis grade Mean value

Patients (no) 1 2 3 ± SD

Without MS (17) 10 6 1 1.47 ± 0.62

With MS (9)   6 3 0 1.22 ± 0.44

Total (26) 16 9 1 1.38 ± 0.57

p value NS (<.3); MS-metabolic syndrome

Because none of the patients without steatosis had MS,

it results in the fact that patients with MS had the highest

grade of steatosis in the whole studied group (Table IV).

Table IV Distribution of steatosis and metabolic syndrome in

studied group (Chi square test: p > 0.041)

              Steatosis

Present Absent

Metabolic       Present   9(34.6%) 0(0%)

syndrome         Absent 17(65.3%) 0(0%)

Baseline steatosis and fibrosis. Patients with baseline

steatosis in comparison with patients without steatosis were

with significantly extended fibrosis irrespective of the

presence or absence of MS. There was a significant

correlation (p< .05) between the presence of steatosis and

advanced fibrosis stage  (Fig 1). None of the studied patients

had fibrosis stage F2.

Table I Characteristics of the patients

Steatosis and histological response to treatment. The

necroinflammatory activity was significantly reduced (p<

.002) at the end of the antiviral therapy in the whole group

(Fig.2). This improvement (p= .0167) was observed also in

patients with steatosis (Fig. 3). Patients with baseline

steatosis had a higher necroinflammatory index (median 8.66

vs. 7.80) but not statistically significant (p=.5).
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Steatosis and virological response to treatment.

Sustained virological response (SR) in all the studied group

was 40.54%. The median baseline serum HCV RNA level

was significantly higher (1.5 million IU/mL, p< .01) in

nonresponders or incomplete responders vs. sustained

responders (0.6 million IU/mL) (Fig 5). Patients with steatosis

Fig.1 Baseline fibrosis stage and steatosis in our patients. F 1, F

3, F 4- fibrosis stage; p< .05.

Steatosis and histological response to treatment. The

necroinflammatory activity was significantly reduced (p<

.002) at the end of the antiviral therapy in the whole group

(Fig.2). This improvement (p= .0167) was observed also in

patients with steatosis (Fig. 3). Patients with baseline

steatosis had a higher necroinflammatory index (median 8.66

vs. 7.80) but not statistically significant (p=.5).

Fig.2 Effect of antiviral therapy on necroinflammatory activity

in the entire group with chronic HCV infection. NII –

necroinflammatory index; p < .002.

Fig.3 Effect of antiviral therapy on necroinflammatory activity

in patients with steatosis. NII- necroinflammatory index; p= .0167.

Fibrosis score was not significantly influenced by treat-

ment. In patients with steatosis, fibrosis had a worsening evo-

lution (p< .04) irrespective of the antiviral treatment (Fig. 4).

Baseline steatosis was improved but not significantly

reduced by antiviral therapy (p=.13) neither in isolated

steatosis nor in steatosis associated with MS.

The disappearance of steatosis was observed in three

of four patients with baseline steatosis, sustained response

and post-treatment biopsy.

Fig.4 Fibrosis stage after antiviral treatment in patients without

or with steatosis. p= .042.

Fig.5 Correlation between baseline viremia and response to

antiviral therapy. IR- incomplete response; NR- nonresponder;

SR- sustained response;p<.01.

and persistent viremia after cessation of antiviral therapy

had a higher mean  baseline viremia (1.8 million IU/mL) than

those without steatosis.

Correction for age was performed when examining the

influence of steatosis and MS on response to therapy.

Among the patients without steatosis, sustained

response was 63% vs. those with steatosis without MS
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 (47%). Moreover, considering that none of the patients with

MS and high BMI had sustained response the difference

between the groups with and without steatosis was greater

(only 30.76% sustained response in group of all patients

with steatosis, p< .01). Absence of baseline steatosis was

associated with higher sustained response. The worst group

in terms of virologic response was that of patients with

steatosis and MS (Fig 6).

Fig.6 Response to antiviral therapy in patients with and without steatosis and metabolic syndrome. WS- without steatosis; S-

steatosis; MS-metabolic syndrome; p<.01.

Discussion

Hepatitis C virus infection produces acute and chronic

hepatitis, cirrhosis and, eventually, hepatocellular carcinoma.

Both immune-mediated mechanisms and direct viral

cytotoxicity contribute to the pathologic changes associated

with hepatitis C. Steatosis is a frequently occurring feature

of HCV infection, more so than in hepatitis B virus infection

(19). After exclusion of alcohol and drugs, data of various

studies found a large prevalence of steatosis, ranging

between 35 and and 80% (3, 5, 6, 8, 20).

In our study, the prevalence of steatosis among patients

with chronic active hepatitis C was 70%. This data confirms

the high prevalence of steatosis in chronic HCV infection,

especially in active forms of chronic disease because all our

patients had intense necroinflammatory activity which

imposed antiviral therapy. Alcoholic or drug induced

steatosis were excluded at the start of treatment, suggesting

that the high prevalence of steatosis may be of viral or host

related origin.

Because our patients were a selected group, with active

forms of HCV infection, the proportion of women was greater

(57%). Steatosis respected this proportion, without signifi-

cant sex differences. Other studies (8) reported a greater

prevalence of steatosis in males, but associated with geno-

type 3 HCV infection which is extremely rare in our country.

Steatosis in HCV infection may be of viral origin mainly

in genotype 3 infection, and associated with host related

factors, especially obesity, type 2 diabetes mellitus and other

metabolic factors that belong to nonalcoholic fatty liver

disease, namely in non-3 HCV genotypes (3, 13, 21). In our

patients metabolic steatosis was present only in one third

of patients with histologic signs of steatosis, suggesting

that hepatitis C virus per se may be implicated in the

pathogenesis of steatosis.

This is an interesting fact, because our patients were

presumably almost all genotype 1. The mechanism by which

HCV causes liver damage is poorly understood. There are

evidences in support of the direct causative roles of both

the structural and nonstructural proteins of HCV in oxidative

stress, steatosis, and carcinogenesis (22-24). At least two

HCV proteins,core and NS5A, have been credited with the

ability to alter lipid metabolism in cell culture. These proteins

bind to apolipoproteins A1 and A2, which are likely involved

in triglyceride accumulation and storage in the liver cells.

Both the core and NS5A proteins are localized on surface of

lipid droplets. Overexpression of core protein further

stimulates the formation of lipid droplets. Both structural

and nonstructural proteins contribute to steatosis. There is

no doubt that HCV proteins can cause hepatic steatosis in

the absence of immune response (22, 24). In addition, core

protein causes mitochondrial injury, leading to oxidative

stress. Oxidative stress alters lipid metabolism, thus

contributing to steatosis and apoptosis, the latter being a

standard feature of viral hepatitis (23).

Another host factor related to hepatic steatosis in HCV

infection is advanced age. Indeed, our study revealed that

steatosis is significantly associated with advanced age,

particularly in patients with MS.

In subjects with viral steatosis (as observed in genotype

3) greater degrees of steatosis (more than 50%) may occur

directly as a result of HCV infection and do not necessarily

indicate the presence of  MS (3, 9). Patients in our study had

only mild to moderate steatosis, but the grade of steatosis

was greater in patients without signs of MS suggesting

that virus related steatosis is more important than that

observed in host related factors. The pattern of steatosis

(micro-, macro-vesicular, or mixed) was not specific.

Hepatic steatosis has recently been identified as a risk

factor for progression of hepatic fibrosis. In our patients,
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there was an expected significant association between

steatosis and fibrosis within the context of HCV infection.

Paired-biopsy follow-up studies confirmed that the

worsening of steatosis was the only independent factor

associated with hepatic fibrosis progression (26). Steatosis

is a definite cofactor of chronic hepatitis C which accelerates

the progression to end-stage liver disease.

Presence of steatosis also correlated with necroinflam-

matory activity in nonalcoholic steatohepatitis as well as

chronic hepatitis C (3). We found that necroinflammatory

index was greater in patients with chronic active hepatitis C

and steatosis (including those with MS) vs. patients without

steatosis. These results suggest that steatosis correlates

with intrahepatic viral replication. Our study revealed that

baseline viral load was higher in patients with steatosis and

confirmed the fact that HCV replication has a direct

steatogenic effect.

Despite improvement in the efficacy of treatment with

the recently introduced pegylated IFN-alpha-based

regimens, more than 40% of chronic hepatitis C patients fail

to achieve a sustained response (27). The probability of

sustained virologic response is lower in patients with HCV

genotype 1 than 2 or 3, high than low baseline serum HCV

RNA levels, heavy than light baseline body weight, older

than younger age, and/or with than without bridging fibrosis

or cirrhosis (27, 28). The sustained virological response may

prevent development of hepatocellular carcinoma and

improve liver fibrosis, biochemical markers as well as in

quality of life and fatigue (29).

In our study overall prevalence of sustained response

was 40.5%. In patients without steatosis the sustained

response was significantly higher (63% vs. 30.7%). Baseline

serum  HCV RNA levels was significantly lower in patients

with sustained response, especially in those with baseline

steatosis, and confirmed the fact that a high viral load lowers

the response rate. Metabolic syndrome, especially high

BMI, worsened significantly the response to antiviral

treatment. None of our patients with steatosis and MS had

sustained responses.

Steatosis is an important cofactor of disease which

accelerates the progression to cirrhosis, hepatocellular

carcinoma and lowers the response rate to antiviral treatment

(3,4,8).Various reasons explain why steatosis worsens the

response to IFN. It has been hypothesized that the two

intertwined factors obesity and steatosis act independently

on viral clearance. Recent data indicates that both fat within

hepatocytes and BMI, better still, visceral obesity appear

to influence treatment response (3,8,13). At least for

genotype 3 infection, a strong argument in favour of a direct

effect of HCV in the development of steatosis, is

disappearance or reduction of steatosis associated with the

clearance of the virus in sustained virologic responders (3,

8, 11). In our patients with sustained response, the small

number of patients with non-metabolic steatosis who

performed control biopsies confirming disappearance of

steatosis does not permit a pertinent conclusion.The

response of patients with genotype 3 to antiviral treatment

indicates that it cannot be hepatic steatosis alone that

decreases the antiviral response (30). In our study, steatosis

was not significantly influenced in sustained responders,

suggesting that other metabolic factors, gender, age,

advanced fibrosis or non-3 genotype HCV, produced a less

reversible steatosis.

As expected, our study showed an improvement in

histological activity with a significant decrease in inflam-

matory activity, 6 months after the end of treatment, both in

patients presenting or not presenting baseline steatosis.

Prior studies showed histological improvement with a

significant decrease in both inflammatory activity and

fibrosis in sustained virological responders to IFN therapy

alone or in combination with ribavirin (31,32).

We found not only a  baseline grade of fibrosis

significantly advanced  in patients with steatosis, but also a

significant worsening of fibrosis 6 months after the cessation

of therapy, irrespective of antiviral treatment. The proportion

of sustained responders among the group with steatosis

was low, and we presumed that other associated factors,

especially MS, influenced fibrosis progression.

Steatosis has synergistic interaction with even low

alcohol consumption as a contributory factor in extensive

liver fibrosis. Therefore, all factors susceptible to induce

oxidative stress, including alcohol, should be avoided in

patients with steatosis (14, 33, 34). An aggressive weight

loss programme induced by a combination of dietary

modification and exercise has been associated with a

reduction in hepatic fat and a reduction in hepatic fibrosis

in individuals with hepatitis C (35, 36). Metformin, an insulin

sensitizer, protect hepatocytes against reactive oxygen

species and must be considered in patients with hepatic

steatosis and insulin resistance. Thiazolidinediones exert

antioxidative effects by inducing antioxidant enzymes (3,

36). Silymarin improves hepatic steatosis and vitamin E is

an antioxidant agent.

Although HCV clearance from serum and liver is the

main therapeutic target in chronic hepatitis C, delay in

progression of fibrosis may represent a secondary

therapeutic target that could be particularly important in

patients with advanced fibrosis who fail to achieve sustained

virological response. Long term treatment with colchicine

versus Peg-IFN is currently under evaluation in cirrhosis

(37,38). Besides IFN α, ribavirin, interleukin-10 and IFN-

gamma have also been suggested as potential antifibrotic

agents in chronic hepatitis C (37,39).

In conclusion, the presence of steatosis dramatically

affects the natural history of treated patients with chronic

hepatitis C. In the context of HCV infection, steatosis is a

distinct disease entity. The prevalence of steatosis in HCV

active infection is very high, especially in older patients,

and cannot be accounted by the host risk factors (especially

MS) even in genotype 1 infection. The mechanisms for the

development of steatosis seem to be both host and virus

related. Hepatic steatosis is a high risk factor for reduced

response to antiviral treatment and for  evolution towards

fibrosis.The low therapeutical response is associated with
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