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Background: Chronic hepatitis is defined as liver inflammation that lasts for at
least 6 months. The Hepatitis C virus is responsible for 60 to 70% of chronic
hepatitis cases; the virus causes continued inflammation that slowly damages the
liver, eventually leading to cirrhosis, liver failure, and, in rare cases, liver
cancer. Aim of the work: To evaluate the changes in distribution and percentage
of alpha-smooth muscle actin-positive hepatic stellate cells and the correlation
with the degree of the fibrosis in cirrhotic livers, in patients with HCV chronic
hepatitis. Material and methods: 50 hepatic core biopsies selected randomly
were received from Histopathology Department at National Hepatology and
Tropical Medicine Research Institute and examined for histopathological
features using (hematoxylin and eosin), stage of hepatic fibrosis using stellate
cell Masson s' trichrome stain, and examined for stellate cell activity using alpha
smooth muscle actin (ASMA) immunostaining. Results: The relation between
degree of ASMA expression by stellate cells and stage of fibrosis was highly
significant with a p value <0.001, also the relation between degree of
necroinflammation and degree of ASMA expression by stellate cells was highly
significant with a p value <0.001. The relation between degree of
necroinflammation and stage of fibrosis was highly significant with a p value
<0.001. The relation between age of patient and stage of fibrosis also was
statistically significant with a p value =0.012. The relation between age of
patient and degree of necroinflammation was statistically significant with a p
value =0.017. Conclusion: To summarize from hepatic core biopsies of patients
suffering from chronic HCV, the number of active stellate cells was found to be
CC License positively associated with stage of hepatic fibrosis.
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1. Introduction

Chronic liver injury manifests itself in the form of hepatic fibrosis. It causes hepatic impairment and
plays a key role in the development of cirrhosis and hepatocellular cancer. The activation of hepatic
stellate cells (HSC) is a key factor in the development of liver fibrogenesis in a variety of diseases! In
the early stages of HCV-induced severe liver disease, hepatic fibrosis develops. Early identification and
monitoring of liver fibrosis allows for prompt intervention to improve anti-HCV treatment outcomes 2
Hepatitis C virus (HCV) infection can result in liver damage ranging from minor to severe, such as
fibrosis and cirrhosis. The activation of hepatic stellate cells (HSCs) is a critical step in HCV-induced
liver fibrosis. HSCs express many HCV co-receptors that bind with HCV proteins and promote
fibrogenesis in the liver. HSCs can also ingest apoptotic bodies of hepatocytes produced by HCV,
resulting in a profibrogenic reaction 3,4 Stellate cells make up about 5-8 percent of total cells in a
healthy liver. They're found in Disse 's perisinusoidal space, between the fenestrated endothelium of
sinusoids and hepatocytes, with a higher frequency in periportal locations than in centrilobular places.
The importance of stellate cells in the development of liver fibrosis and its progression to cirrhosis has
been extensively documented 5,6 Stellate cells are triggered to myofibroblasts, which are exceptionally
high fibrogenous cells, in response to stress and trauma. Because HSCs can express ASMA when
activated, it was thought that ASMA expression by HSCs was a signal of their activation to
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myofibroblast-like cells7 ASMA is a key marker of activated stellate cells that can predict the onset of
fibrosis. Its presence in stellate cells in chronic hepatitis and cirrhosis reflects their role in extracellular
matrix remodeling and, as a result, in fibrosis8 Our study aimed to evaluate the changes in distribution
and percentage of alpha-smooth muscle actin-positive hepatic stellate cells and the correlation with the
degree of the fibrosis in cirrhotic livers, in patients with HCV chronic hepatitis.

2. Materials and Methods

This study included archival paraffin blocks of 50 patients with HCV cirrhosis received from
Histopathology unit of National Hepatology and Tropical medicine Research Institute from January to
December 2020 , they were examined for classification of stage of fibrosis and also degree of
necroinflammation. The relevant clinical information and demographic data was obtained from the
medical records. Patients of both sexes and average age 19-69 years old were included in the study.

Selection criteria: Cases were selected from adults with HCV hepatitis attending the National
Hepatology and Tropical Medicine Research Institute, Cairo, Egypt, and were included if they had
positive HCV infection detected by PCR. Data were obtained from the medical records of the selected
patients including age and gender.

Exclusion criteria: Patients who had any evidence of infection with other causes of hepatitis as
autoimmune hepatitis, Drug induced hepatitis, HBV infection etc. all were excluded on the basis of
analytical and clinical data.

Histopathologic Evaluation:

Core needle liver biopsies were performed for all the patients . Biopsy samples were fixed in 10%
neutral formalin and Serial sections (5 micrometers [pum] thick) from formalin-fixed, paraffin-
embedded blocks were processed and stained with:

1) Hematoxlyin and eosin (H&E) to evaluate the degree of inflammatory activity and degree of
steatosis.

2) Masson's trichrome stain to detect degree of fibrosis using Metavir score.

3) Alfa smooth muscle actin (ASMA) immunostaining as a marker for hepatic stellate cells.

Assessment of Steatosis:

Macrovesicular steatosis was rated from 0 to 3 based on the percentage of hepatocytes found in the
biopsy (0 = none; 1 = up to 33%; 2 = 34-66%; 3 = more than 66%).

ASMA Immunostaining:

It is widely known that ASMA is a good indicator of active HSCs and capillarized endothelial cells in
perisinusoidal fibrosis, while it is negative in quiescent HSCs. We utilised a subsequent
semiquantitative score to evaluate ASMA staining (0, absent; 1, focal; 2, diffuse).

Masson stain:
Trichrome stains expose the extracellular matrix, which is generally seen in portal tracts and the walls
of major hepatic vein branches, allowing the quantity and distribution of fibrosis to be easily identified.

3.Results and Discussion
Table (1): Age distribution of the presented study.

Age groups (years) Freguency Percentage
<20 1 2%
20-30 2 4%
>30-40 5 10%
>40-50 23 46%
>50-60 17 34%
>60 2 4%
Total 50 100%

Most of our cases are in the age group > 40- 50 years constituting 46%.

Table (2): Distribution of studied cases according to ASMA score

ASMA score Frequency Percentage
0 7 14%
1 22 44%
2 21 42%
Total 50 100%
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Most of our cases showed Grade 2 ASMA immunostaining, constituting 42% of all cases.

Table (3): Correlation between age and NI grade

NI grade
0.337 | Correlation coefficient
Age | 0.017 P value
50 Number

The relation between age and NI grade was statistically significant positive with p value = 0.017 and
correlation coefficient= 0.337
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Fig. (1): Correlation between age and NI grade in the study sample

Table (4): Correlation between age and stage of fibrosis

Age

Stage of fibrosis
0.351 Correlation coefficient
0.012 P value
50 Number

The relation between age and stage of fibrosis was statistically significant positive with p value =
0.012 and correlation coefficient= 0.351.
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Fig. (2): Correlation between age and fibrosis score in the study sample
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Table (5): Correlation between age and degree of steatosis

Age

Degree of steatosis

0.066

Correlation coefficient

0.650

P value

50

Number

The relation between age and stage of fibrosis was statistically unsignificant with p value = 0.650 and

correlation coefficient= 0.066.

Table (6): Correlation between age and ASMA score

Age

ASMA score

0.255 Correlation coefficient
0.074 P value

50 Number

The relation between age and ASMA score was statistically unsignificant with p value = 0.074 and

correlation coefficient= 0.255.

Table (7): Correlation between NI grade and Stage of fibrosis

NI grade

Stage of fibrosis

0.896 Correlation coefficient
<0.001 P value

50 Number

The relation between NI grade and stage of fibrosis was highly significant with a p value <0.001 and

correlation coffecient =0.896.

Table (8): Correlation between Stage of Fibrosis and Degree of Steatosis

Stage of Fibrosis

Degree of Steatosis

-0.014

Correlation coefficient

0.924

P value

50

Number

The relation between Stage of Fibrosis and degree of steatosis was statistically insignificant with a p
value =0.924 and correlation coffecient =-0.014.

Table (9): Correlation between Stage of Fibrosis and ASMA score

Stage of Fibrosis

ASMA score

0.925 Correlation coefficient
<0.001 P value
50 Number

The relation between Stage of Fibrosis and ASMA score was statistically highly significant with a p
value <0.001 and correlation coffecient =-0.925.

.
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Fig. (3): Minimal bortal inflammation, NI grade 1\18, H&E.
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ng. (4): ASMA immunostaining grade 1, Focal. (x200)

Our study found a significant relation between age of patient and stage of fibrosis with p value of 0.012.
This finding coincides with Schuppan D., et al.®, who found that the age of onset of infection has
consistently been proven to be a primary factor impacting the pace of fibrosis advancement in hepatitis
C, with the speed of fibrosis progression being directly connected with the age of onset of infection in
fibrosis progression analyses. Immune factors, increased fibrogenesis, or decreased fibrolysis may be
involved in the influence of age on fibrosis progression, although the precise mechanisms are unknown*®
Also Bhattacharya P. and Mukherjee S. 11stated that regular heavy alcohol consumption; age (>50-55
years); female gender; hispanic or white racial background; human leukocyte antigen DRB; HIV and
other immune suppressive conditions; degree of steatosis; severity of inflammation; necrosis and injury;
and a high iron load are all factors that enhance fibrosis and disease progression.
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The relation between age of patient and degree of steatosis was statistically insignificant in our study
with p value = 0.650 and this goes with AdinolfiL. et al.,*2who also found that neither patient age nor
the prevalence or severity of steatosis had any statistically meaningful relationship to each other.

But this was in contrast to Lay et al., ** who found that NAFLD prevalence rises with age, from 1 to 3
percent in toddlers, to 5 percent in teenagers, to 18 percent between 20 and 40 years, to 39 percent
between 40 and 50 years, to over 40 percent in those over 70 years.

As for the relation between the age of patient and degree of stellate cell activity manifested by ASMA
immunostaining, our study found an unsignificant relation between them with p value=0.074 and this
coincides with Sandulescu L., et al.14who stated that there was also no correlation between age and the
level of ASMA expression in stellate cells.

Concerning the relation between degree of steatosis and stage of fibrosis, our study found an
unsignificant relation between them with p value=0.924, this finding was in contrast to Leandro et al.,
15who stated that liver steatosis has been found to be strongly and independently associated with
fibrosis in CHC patients, and inflammation of the liver in these patients may be a mediator of
fibrogenesis.

In our study we found a statistically significant relation between degree of necroinflammation and
degree of ASMA immunostaining (stellate cell activity) with p value of <0.001 and this coincides with
TomanovicN. et al., ** who also found that an increased number of activated HSCs and a higher level
of necro inflammatory activity are positively correlated, also mentioned that with HCV, the immune
system first tries to eradicate the virus, but in the context of persistent infection, it probably promotes
hepatocyte destruction and fibrosis by direct cellular toxicity and the release of inflammatory cytokines.

As for the relation between stage of fibrosis and degree of ASMA expression, our study found a
statistically significant relation between them with a p value < 0.001 and this coincides with Venturi C.
etal., 17who stated that ASMA overexpression in the early stages of liver fibrosis may have both short-
and long-term effects on the disease's progression.

This also coincides with Sandulescu L., et al., ** who found that according to the expression of ASMA,
patients with chronic HCV have increased activity in stellate cells, and several studies have identified
a link between stellate cell activity and stage of fibrosis.

4. Conclusion

In chronic viral hepatitis C, the HSC activation index correlated significantly and independently with
degree of necroinflammation and stage of fibrosis. Alpha-smooth muscle actin expression is a valid
marker of activation of hepatic stellate cells, which precedes the deposition of fibrous tissue.
Identification of the activated stellate cell opens new options in early diagnosis of liver fibrosis and
future anti fibrogenic therapy.
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