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Abstract

Background and Objective Hepatitis C virus (HCV) geno-
type influences the severity of disease and response to therapy. 
This retrospective study examined the clinical and histologi-
cal features and the genotype distribution in biopsied patients 
with HCV related chronic liver disease. 

Methods Of 105 biopsies from patients with HCV infection, 
96 from patients with chronic liver disease were reviewed. The 
Ishak scoring system was used for histological analysis. 

Results Genotype 3 was most common accounting for 
77.1%, and genotype 1 for 9.4% of cases. There was no sig-
nificant association of transaminase levels, viral load or necro- 
inflammatory activity score with genotype. A severe degree of 
fibrosis was seen in 77.8% cases of genotype 1 and in 63.5% 
of genotype 3 (p=0.76). Variable degrees of steatosis were 
noted in 68.8% of cases. However, severe steatosis was noted 
only in genotype 3 (7 cases). Serum transaminase levels did 
not correlate with either histological activity (p=0.43) or de-
gree of fibrosis (p=0.72). Severe fibrosis / cirrhosis was seen 
in 74.24% of patients above 40 years of age as compared to 
33.3% of patients below 40 years (p=0.001). The frequency of 
Mallory hyaline was significantly different between genotypes 
1 and 3 infection (P<0.001).

Conclusions This study confirms the preponderance of geno-
type 3 in Indian patients with HCV related chronic liver dis-
ease. Severe steatosis was seen only in genotype 3 and Mallory 
hyaline was very common in genotype 1. The small numbers 

of patients in non genotype 3 could be a reason for the ap-
parent lack of histological differences between different HCV 
genotypes. Severe fibrosis seen in older age groups confirms 
that HCV infection is progressive and major acceleration of 
the disease process occurs after 40 years of age. 

Keywords Fibrosis � Genotype � Hepatitis C � Histological 
activity � Steatosis 

Introduction

Hepatitis C virus (HCV) infection accounts for approxi-
mately 25% of all chronic liver disease in India.1,2 At least 
6 genotypes and several subtypes of HCV have been identi-
fi ed based on the variation in nucleotide sequence. There 
is a marked geographic variation in the distribution of the 
HCV genotypes.3 In studies carried out in different regions 
of India, genotype 3 has been the most commonly identi-
fi ed genotype with 3a/b being the most common subtype.4,5,6 

This study was undertaken to determine the genotype dis-
tribution, and to assess the clinico-pathological features, in 
biopsied patients with HCV-related chronic liver disease, in 
a tertiary care hospital in South India.

Methods

Liver biopsies from 162 patients with hepatitis C virus in-
fection were received at the Department of Pathology, of 
our Institute, during the period January 2003 to Decem-
ber 2006. Of the 162 cases, liver biopsies from 105 pa-
tients in whom HCV genotyping was done constituted the
material for this study. All biopsy specimens were fi xed
in 10% formalin, paraffi n embedded, and 3 micron thick 
sections were cut. Hematoxylin–eosin, periodic acid
Schiff with and without diastase, van Gieson, reticulin, 
Perl’s iron and orcein stains were done. The type of liver 
biopsies were percutaneous (77), transjugular (20) and ul-
trasound-guided (2). One patient had both percutaneous and 
wedge biopsy. In 3 patients who underwent liver biopsies 
elsewhere, slides alone in 2 cases and both slides and paraf-
fi n block in 1 case, were available. Hepatectomy specimens 
were received from 2 patients who underwent liver trans-
plantation (OLT). 
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The clinical details regarding possible routes of trans-
mission and liver function tests were obtained from hos-
pital records. Clinical features were analyzed with respect 
to age, sex, duration of disease in months, and duration 
from the date of exposure to the development of the dis-
ease in years. The genotype was determined by performing
polymerase chain reaction (PCR) using primers specif-
ic for the core region of the HCV genome.4 If there was 
any ambiguity, sequencing of the core region was done. 
The Ishak scoring system was used to assess the grade / 
histological activity index (HAI) and stage / degree of fi -
brosis.7 Since the necroinfl ammatory activity in HCV is 
usually mild, the fi nal HAI score was given a verbal as-
sessment as minimal (0–3), mild (4–6), moderate (7–9) 
and severe (>9), for statistical analysis. The degree of fi -
brosis was verbally graded as absent (0), mild (1–2),
moderate (3), severe (4–5) or cirrhosis (6, probable /
defi nite). The frequency of the following histological fea-
tures i.e., presence of lymphoid aggregates or follicles, bile 
duct damage, bile ductular proliferation, sinusoidal lympho-
cytosis, acidophil bodies, Mallory hyaline, epithelioid cell 
granulomas and type and degree of steatosis were noted. 
Stainable iron present in parenchymal and/or mesenchymal 
location was noted and graded according to the method of 
Sciot et al.8 Steatosis was semiquantitatively graded as mild, 
moderate or severe degree according to the percentage of 
hepatocytes involved.9 The assessment of histological fea-
tures was carried out without knowledge of the genotype of 
the patients.

Therapy and follow up

Information regarding the response to therapy was collected 
from the clinical records. A negative PCR for HCV RNA 
at the end of 6 months of therapy for non-1 genotype and 
at the end of 1 year therapy for genotype 1 was considered 
as end of treatment viral response (ETVR). The minimum 
follow up period available for assessment of sustained viral 
response (SVR) was 9 months after the RNA became nega-
tive and the maximum was 24 months. 

Statistical analysis

Data were analyzed using SPSS software. Statistical signifi -
cance was tested using the Chi-square or Fisher’s exact test.
The analysis for the association of age with the degree
of fi brosis and that for HCV RNA titer with histological 
activity was done using the Spearman rank correlation test. 
A two tailed ‘P’ value of less than 0.05 was considered sig-
nifi cant.

Results

Of the 105 liver biopsies, 4 were from patients who were on 
haemodialysis for end stage renal disease, 3 from patients 
with beta-thalassaemia and 2 from patients who had co-in-
fection with hepatitis B virus. The remaining 96 (including 
2 native hepatectomies) were from patients with chronic 
liver disease and were taken for this study. 

HCV genotypes and clinical correlations

Genotype 3 was most common accounting for 74 cases, with 
3a being the most common. The age at presentation was not 
signifi cantly different between the genotypes (Table 1).

Table 2 shows the identifi able risk factors for HCV in-
fection. No signifi cant differences were noted between dif-
ferent genotypes. The alanine aminotranferase levels (ALT) 
ranged from normal in 15 cases to fi ve-fold or greater levels 
in 22 cases. HCV RNA titer was available in 51 cases. The 
lowest viral titer was 100 IU/ml and the highest was 2 × 107 
IU/mL with a median value of 65000 IU/mL. There was no 
signifi cant association between viral load and HCV geno-
type (p = 0.23). 

Biopsy sample characteristics

The biopsies were fragmented in 26 cases. In the remain-
ing 68 needle biopsies, the average number of cores was 
1.66. The core length ranged from  1–1.5 cms. Of the 2 na-
tive hepatectomy specimens from patients who underwent 
OLT, in one, the external and cut surfaces were diffusely 

Table 1 Demographic features of patients with chronic hepatitis C

Genotypes

1 2 3 4 6 Total

Number 9 1 74 7 5 96

Subtype a-3, b-6 a-1 a-32, b-18, a/b-12, b/ g-8, 
i-1, g-1, f-2

d-1,6* 5*

Age (years) 49.2 (12.3) 59.0 45.2 (12.1) 45.6 (2.5) 46.2  (12.6)  45.8 (12.0)

Sex M: F  3.5 : 1  1 M  1.74 : 1  6 : 1  4 : 1  2.09 : 1

Duration of disease (years)** 11.7 (7.6)  30 10.9 (6.3) 13.5 (2.1)  3  11.4 (6.8)

Data are as mean (SD)
*This genotyping method identifi es genotype 4 and not any of its subtypes. Samples identifi ed as genotype 6 were also sequenced 
– closest homology with GenBank strains of genotype 6 (subtype not specifi ed in database)
**Information available for 42 patients
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nodular with nodules ranging from 0.1–0.4 cm and also 
had 2 circumscribed nodules measuring 2 and 1.6 cm in 
maximum diameter. The other showed multiple nodules of 
varying size measuring 0.1–0.7 cm in diameter. Of 42 cases 
in which portal tracts were counted, the average number of 
portal tracts present was 11.

Histological features

Of 96 cases, the severity of chronic hepatitis was classifi ed 
as minimal in 8, mild in 62 and moderate in 26 cases. None 
of the cases showed severe necroinfl ammation. There was 
no correlation between the degree of histological activity 
and genotypes (Table 3).

Table 2 Risk factors in chronic hepatitis C patients in relation to genotype

Genotypes

Mode of transmission 1 2  3  4   6  Total (n [%])

Number 9 1 74 7 5 96

Surgery  2 1 19 2 1 25 (26)

Transfusion** - - 19 - - 19 19.8)

I/V drug abuse  - - 7 2 - 9 (9.4)

Needle stick injury 2 - 2 - -  4 (4.16)

Unprotected exposures - - - - 1  1 (1.04)

Unidentifi able  5 - 27 3 3 38 (39.6)

**Includes 8 patients who had transfusion associated with a surgical procedure

Table 3 Histological features in relation to hepatitis C virus genotype

Genotype

1 2  3  4  6  Total  (n [%])

Number 9 1 74  7 5 96

Grade of infl ammation

Median (Range) 6 (4–8) - 5 (1–9) 5 (4–6) 4 (4–6)

Minimal (0–3) - - 8 - 0 8 (8.3)

Mild (4–6) 6 - 44 7 5 62 (64.6)

Moderate (7–9) 3 1 22 - - 26 (27.1)

Degree of fi brosis Median (range)  6 (2–6)  -  6 (0–6)  3 (0–6)  1 (1–6)  

Mild (1–2) 1 1 11 2 3 18 (18.7)

Moderate (3) 1 - 9 1 0 11 (11.4)

Severe (4–5) 1 - 6 0 0. 7 (7.3)

Cirrhosis (6) 6 - 41 3 2  52 (54.2)

Steatosis                    Macrovesicular 3 - 29 5 3 40 (41.7)

Microvesicular - - 5 - - 5 (5.2) 

Mixed 3 - 18 - - 21 (21.9)

Degree                       Mild 1 - 21 5 1 28 (29.2)

Moderate 5 - 24 - 2 31 (32.3)

Severe - - 7 - - 7 (7.3)

Lymphoid aggregates  7* 1 33* 4 2 47 (48.9)

Bile duct damage  6* 1  26* - 3 36 (37.5)

Bile ductular proliferation 6* 1 45* 4 1 57 (59.3)

Acidophil bodies 3* 1 18* - 1 23 (23.9)

Sinusoidal lymphocytosis 4* 1 30* 5 1 41 (42.7)

Mallory hyaline  7** -  10** 1 - 18 (18.7)

Fisher’s exact test * p= NS, **p= 0.0001
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Interface hepatitis was present in 93 cases (96.9%). 
Bridging necrosis was not seen in any of the cases. The dis-
tribution of portal and lobular infl ammation was similar in 
all genotypes. 

Cirrhosis was micronodular in 34 (65.4%), mixed type in 
5 (9.6%) and untypable in 13 cases (25%) due to the frag-
mented nature of the biopsy samples. There was no correla-
tion between the degree of fi brosis and genotype (p=0.76). 
One hepatectomy specimen of a patient with genotype 3 
infection showed cirrhosis with well-differentiated hepato-
cellular carcinoma. 

Varying degree of steatosis was present. The most severe 
grade of steatosis was seen only in genotype 3, in 7 cases. 
There was no difference in the frequency of various histo-
logical features between genotypes 1 and 3, except for Mal-
lory hyaline (p=0.0001). Epithelioid cell granulomas were 
noted in 3 cases belonging to genotype 3. One had a history 
of treatment for pulmonary tuberculosis, another presented 
with abdominal tuberculosis later and the 3rd patient had 
systemic lupus erythematosus with vasculitis and was on 
treatment with steroids. Steatohepatitis was noted in 3 cases 
and one patient was a diabetic. 

Hepatic iron deposition was seen in a total of 14 biopsies
(5 grade I, 8 grade II and 1 grade III), 10 of which belonged 
to genotype 3.

ALT levels did not correlate with histological activity or 
severity of fi brosis (Table 4). HCV RNA levels (in the 51 

patients where available) did not correlate with histological 
activity (p=0.07). A signifi cant association was noted be-
tween the age of the patient and the severity of fi brosis (p= 
0.001) (Table 5).

Treatment response 

Information regarding response to therapy was available in 
50 patients; 22 patients were tested for ETVR alone, 17 for 
SVR alone and 11 for both ETVR and SVR. Twenty fi ve 
of 33 patients achieved ETVR, and 19/28 patients achieved 
SVR. There was no difference in treatment response be-
tween the genotypes.

Discussion 

This study reconfi rmed that genotype 3, particularly subtype 
3a, was the most common HCV genotype in Indian patients 
with chronic liver disease due to hepatitis C virus infection. 
Genotype 1 was noted in a small number of patients. Geno-
type 6, found in 5 cases, has earlier been described only in 
isolated case reports from India.10 Mixed genotype or geno-
type 5 was not seen in this study, the latter being restricted 
to Hong Kong and Vietnam.3,4

Genotype did not correlate with age in this study, in con-
trast to other studies suggesting that genotype 3a and 1a oc-
cur in younger individuals and 1b in an older age group.11,12

The correlation of increasing age with severe fi brosis, as 
observed in previous studies confi rms that HCV is a pro-

Table 4 Comparison of grade and stage of liver disease with serum alanine aminotransferase levels

                    Grade                              Fibrosis score

ALT 
Minimal 
(0–3)

Mild 
(4–6)

Moderate 
(7–9)

Total
(n [%])

0 Mild 
(1–2)

Moderate 
(3)

 Severe 
(4–5)

Cirrhosis 
(6)

Total
(n [%]) 

Normal 2 10 3 15 (15.6) 1 2 2 2 8 15 (15.6)

2 X ULN 3 21 5 29 (30.2) 3 8 2 1 15 29 (30.2)

3 X ULN 2 8 5 15 (15.6) 2 3 3 2 5 15 (15.6)

4 X ULN 1 7 7 15 (15.6) 1 - 2 1 11 15 (15.6)

5 X ULN or more - 15 7 22 (22.9) 1 5 1 2 13 22 (22.9)

ALT – alanine aminotransferase. Normal ALT – 8-40 IU/mL. ULN – upper limit of normal. Grade vs ALT: chi-square test, p = 0.43. 
Stage vs ALT: chi-square test, p=0.72

Table 5 Correlation of patients’ age with degree of fi brosis

Score

Age (years) 0 1–2 3 4–5 6

18–29  3  3  2  1 -

30–39  3  5  4  2  7

40–49  2  1  2  1  15

50–59  1  7  2  2  25

>60 -  1  1  1  5

9 (9.4%) 17 (17.7%) 11 (11.5%) 7 (7.3%) 52 (54.2%)

Spearman’s correlation test, p=0.001
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gressive disease with major acceleration in the rate of fi -
brosis after 50 years.13,14 A defi nite male predominance was 
noted among all genotypes, with no difference in the male 
to female ratio across genotypes 1 and 3, as has been docu-
mented in other studies.4,12 A history of previous surgery 
was the most common risk factor identifi ed in this study fol-
lowed by blood transfusion, in concordance with a previous 
study.16 The route of transmission was unknown in nearly 
40% of cases, as reported by other studies.17 These cases are 
hence referred to as ‘sporadic’ or ‘community acquired’.

Past studies of HCV infection have variably documented 
an association of histological severity with higher ALT lev-
els12,18 or no association between these two parameters.19,20 
In the present study, serum ALT levels correlated poorly 
with necroinfl ammatory activity and fi brosis, and did not 
correlate with genotype. 

HCV RNA levels were not different in patients infected 
with different HCV genotypes, in keeping with some stud-
ies.12,18 An Italian study in a non-cirrhotic population with 
chronic hepatitis C had observed a signifi cantly higher vi-
ral load in genotype 3.21 HCV RNA levels did not correlate 
with HAI scores in the present study. It has been suggested 
that since the serum HCV load may fl uctuate, it does not 
reliably refl ect the degree of liver injury.18,22

Higher necroinfl ammatory activity and fi brosis on initial 
biopsy have been associated with more rapid progression 
to fi brosis in HCV infection.23 Since there are differences 
between HCV genotypes in their response to interferon and 
ribavirin therapy, several studies have tried to assess the re-
lationship between HCVgenotype and the histopathologi-
cal manifestations. Some of these studies observed a higher 
HAI score and higher portal, lobular or periportal infl am-
mation in infection with 2a/c, 3a or mixed genotypes as 
compared to genotype 111,12,21 while others showed a higher 
percentage of moderate to severe activity and a signifi cant-
ly higher grading score in genotype 1.15,16 As reported in 
previous studies,23,24 the majority of biopsies in the present 
study (64.6%) demonstrated only mild activity. There was 
no difference in the histological severity of liver disease, or 
in individual components of the necro-infl ammatory score, 
in patients infected with different genotypes in this study. 
These fi ndings are in keeping with other studies.5,25,26 In 
chronic hepatitis C, interface hepatitis is usually a lesion 
of mild severity while fi brosis and cirrhosis are common. 
Hence lobular necrosis/ infl ammation is suspected to be of 
major importance in the prediction of liver fi brosis.27 There 
was no difference in the frequency of other histological fea-
tures between genotypes, except for an increased presence 
of Mallory hyaline in genotype 1. Granulomas were seen 
only in cases of genotype 3.

Steatosis, mostly macrovesicular, was a common fi nding 
in this study (68.7%). Several studies have shown a defi -
nite association of genotype 3 with both the prevalence and 
the severity of steatosis independent of sex, age, BMI and 
alcohol consumption.9,28,29, In the present study, although 

the highest grade of steatosis was seen only in genotype 3, 
the distribution of moderate/ severe steatosis in genotype 
1 (55.6%) and 3 (41.9%) was not different. Other studies 
from India also have not found any difference in steatosis 
between different genotypes.5,30

Hepatic iron deposition was noted in 14 cases, of which 
10 belonged to genotype 3. This is in accordance with other 
studies which have shown that hepatic iron deposition was 
either absent6 or usually mild in patients with chronic hepa-
titis C infection31,32 and was found to be more frequent in 
HCV genotype 3.32 The signifi cance of iron deposition on 
the natural history of chronic HCV infection is still contro-
versial, but it has been proposed as one of the factors that 
might enhance histological damage and reduce the effi cacy 
of antiviral therapy.31,32

Pegylated interferon has been shown to be more effective 
than plain interferon in treating patients with HCV infec-
tion for both genotype1 and non 1.33 But in this study, since 
treatment response was available only in a small number of 
patients, no difference was noted.

In conclusion, HCV genotype 3 predominated in biop-
sied patients with HCV related chronic liver disease. Serum 
transaminase levels correlate poorly with grade of activity 
or degree of fi brosis; steatosis occur in approximately two-
thirds of patients and severe grades of steatosis are seen 
only in genotype 3 infection. HCV genotype does not corre-
late with serum ALT levels, viral load, histological activity, 
grade or degree of fi brosis. However, the predominance of 
genotype 3, along with the limited number of other geno-
types, could have contributed to a failure to fi nd clinical and 
histological differences between different HCV genotypes. 
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