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Association of steatosis with histopathological grading
and staging of liver biopsies in hepatitis C patients

Shuja Izhar Syed1, Saleem Sadiq2

ABSTRACT
Objective: To find out the association of steatosis with histopathological grading and staging
of liver biopsies in hepatitis C patients.
Methodology: This was a prospective study based on liver biopsies of hepatitis C patients. H
and E stained slides were examined to determine the histological activity, fibrosis score and
steatosis.
Results: Out of 50 patients, 28 cases had some degree of steatosis. Out of the total 22 cases
with grade one activity maximum number of 14 cases had revealed no steatosis. Majority of the
patients with higher grades of steatosis (12 out of 13 patients) had demonstrated severe
necroinflammatory score. A significant correlation of steatosis with fibrosis (p < 0.005) was
also evident from this study.
Conclusion: Steatosis is an important cofactor in increasing liver necroinflammatory activity
and fibrosis in chronic hepatitis C. Steatosis could therefore be a marker of necroinflammation
and a marker of fibrosis progression.
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INTRODUCTION

Hepatic steatosis is defined as excessive lipid
accumulation within the hepatocyte cytoplasm and
has been more recently recognized as a significant
cause for cirrhosis. There are two forms of steatosis
present in patients with hepatitis C, specifically meta-
bolic steatosis and HCV- induced steatosis. Metabolic
steatosis is not triggered in any way by the hepatitis
C virus, however the combination of this form of ste-
atosis and the presence of HCV has been associated
with a more rapid progression of fibrosis.

Though the precise mechanism is not well known,
HCV- induced steatosis is recognized as the sole
route for a direct cytopathic effect by the hepatitis C
virus.1 There are several mechanisms which may
account for the relationship between steatosis and
necroinflammation. In vitro studies have shown that
the HCV core protein could lead to oxidative stress.
Moreover, HCV is associated with increased produc-
tion of cytokines that enhance inflammation and lead
to increased lipid peroxidation.2 The presence of ste-
atosis on liver biopsy in patients with hepatitis C is
more frequent when compared to other chronic liver
disease such as chronic hepatitis B and autoimmune
hepatitis. steatosis present in patients with HCV is
also distributed in the periportal areas rather than
the centrilobular region which is more commonly
seen in known alcoholic fatty liver disease. This all
infers that the hepatitis C virus may be directly in-
ducing steatosis in these patients rather than simply
being an unrelated finding.1 Khokhar et al 2004 in
Rawalpindi have found that over 60% of patients
with hepatitis C had varying degrees of steatosis and
found it to be associated with more rapid progres-
sion of fibrosis.3
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Not many studies regarding steatosis and its rela-
tion with histopathological grading and staging of
hepatitis C are available. It was therefore decided to
carry out this study on association of steatosis with
histopathological grading and staging of liver biop-
sies in hepatitis C patients.

METHODOLOGY

This was a prospective study based on liver biop-
sies of hepatitis C patients received at the Depart-
ment of Pathology at Basic Medical Sciences Insti-
tute (BMSI), Jinnah Postgraduate Medical Center,
Karachi during the period from 01-09-2007 to 31-07-
2008 and was carried out in collaboration with the
Department of Radiology, Jinnah Postgraduate
Medical Center, Karachi.

Fifty patients who were serologically positive for
hepatitis C were included in the study. These patients
after consent underwent ultrasound guided liver bi-
opsies at the department of Radiology. These biop-
sies were received at the Department of Pathology,
BMSI for histopathological evaluation. The formalin
fixed specimens were embedded in the paraffin af-
ter tissue processing. Sections were taken and stained
with H&E, PAS, Trichrome and Perl’s stain.

The stained slides were examined under the mi-
croscope. METAVIRS’ system was followed for his-
tological grading and staging.4 Steatosis was graded
as 1+, involving up to 25% of hepatocytes; 2+, 25%
to 50% of hepatocytes; 3+, 50% to 75% of hepatocytes,
and 4+, greater than 75% of hepatocytes.5 The fol-
lowing parameters were recorded in the proformas:
1- Histological grading and staging corresponding

to the necroinflammatory score and fibrosis score
respectively.

2- Grading of steatosis.
Statistical analysis: Chi-square test was applied to
the distribution of histological features according to
steatosis and their association with each other. ‘P’
values of < 0.005 were considered significant.

RESULTS

Out of total 50 patients 28 (56%) cases had some
degree of steatosis. Out of the total 22 (44%) cases

with grade one activity maximum number of 14 cases
had revealed no steatosis. On the other hand out of
21 (42%) cases with grade 3 activity, 5 cases had grade
3 steatosis and 7 cases had grade 4 steatosis.(Table-I)
Majority of cases with minimal or no fibrosis i.e. 18
(36%) cases and 15 (30%) cases respectively had no
steatosis in 10 cases and 11 cases respectively,
whereas out of 9 (18%) cases of cirrhosis, 4 cases had
maximum grade of steatosis and 3 cases had grade 3
steatosis.(Table-II) None of the patients with mini-
mal or no fibrosis had grade 3 or 4 steatosis. Simi-
larly none of the patients with severe fibrosis and
cirrhosis were found to be having absent steatosis.

DISCUSSION
In our study of 50 patients, more than half i.e. 28

(56%) cases had some degree of steatosis.(Table-I). It
is somewhat comparable to Khokhar et al3 who had
reported steatosis in 61.5% of patients. Adinolfi et al
had found 48% of patients showing steatosis.6

It is evident from our study that out of 22 patients
having no steatosis, the maximum number of patients
i.e. 14 had shown mild necroinflammatory score.
Majority of the patients with higher grades of ste-
atosis (12 out of 13 patients) had demonstrated se-
vere necroinflammatory score.(Table-I). This is in
accordance with Adinolfi et al6 who had found pa-
tients with higher grade steatosis revealing a higher
necroinflammatory score than those patients with-
out steatosis (p<0.005). Our data indicates that

Table-I: Comparison of necroinflammatory score (grade) with degree of steatosis.
Grade Steatosis  (grade) Total

0 + ++ +++ ++++
1 (mild) 14(28%) 3(6%) 5(10%) - - 22 (44%)
2 (moderate) 5(10%) 1(2%) - - 1(2%) 7 (14%)
3 (severe) 3(6%) 6(12%) - 5(10%) 7(14%) 21 (42%)
Total 22(44%) 10(20%) 5(10%) 5(10%) 8(16%) 50
Chi .sq.: 29.9 ,Chi.sq. tab: 21.95, (p<0.005)

Fig-1: Steatosis grade 1, H&E, x100.
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steatosis is an important cofactor in increasing liver
necroinflammatory activity in chronic hepatitis C.
Mihm et al7 and Rubbia- Brandt8 had also found posi-
tive association between steatosis and
necroinflammatory activity.

However a recent study by Zubair A et al9 had not
found any positive correlation of steatosis with the
necroinflammatory activity, as they had used HAI
scoring for the grading the activity rather then the
METAVIRS’ system which is utilized in our study
and it stands to be the most latest and perfect system
in comparison to the other systems, that might be
the reason for the results.

A significant correlation of steatosis with fibrosis
(p<0.005) is also evident from this study. Out of 22
patients with grade 0 steatosis, 11 patients had no
fibrosis whereas 10 patients had minimal
fibrosis.(Table-II). It is also seen that the majority of
patients i.e. 11 out of 13 patients with higher grade
steatosis were found to have higher stage of fibrosis.
Adinolfi et al6 had observed a correlation between
grade of steatosis and fibrosis (p<0.001), they found
a mean fibrosis of 1.2 in patients with absent steato-
sis. They also found a mean fibrosis of 2.7 in patients
with maximum steatosis. Similarly Mihm et al7,
Rubbia-Brandt8 and Zubair A et al9 had also found
significant correlation between steatosis and
fibrosis. HCV genotype 3 is clearly associated with

steatosis (viral steatosis), which itself is associated
with fibrosis progression. Obesity has been related
to the risk of cirrhosis is an argument for a role of
metabolic steatosis in the progression of fibrosis. In
several studies, among alcoholics and patients with
HCV infection, obesity favoured fibrosis.2

It can be concluded from this study that steatosis
is an important cofactor in increasing liver
necroinflammatory activity and fibrosis in chronic
hepatitis C. Steatosis could therefore be a marker of
necroinflammation and a marker of fibrosis
progression.
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Table-II: Correlation of fibrosis score (stage) with degree of steatosis.
Grade Steatosis  (grade) Total

0 + ++ +++ ++++
0 11(22%) 2(4%) 2(4%) - - 15 (30%)
1 10(20%) 5(10%) 3(6%) - - 18 (36%)
2 1(2%) 1(2%) - - 2(4%) 4 (8%
3 - - - 2(4%) 2(4%) 4 (8%)
4 - 2(4%) - 3(6%) 4(8%) 9 (18%)
Total 22(44%) 10(20%) 5(10%) 5(10%) 8(16%) 50
Chi. Sq.: 45.7, Chi. Sq.tab: 34.3, p<0.005

Fig-2: Steatosis grade 2, H&E, x100. Fig-3: Steatosis grade 4, H&E, x40.


