
Hepatitis C is a global health problem and an estimated 71·1 
million individuals are chronically infected with hepatitis C 
virus. In India, it is estimated that around 12.5 million people 

1are suffering from chronic hepatitis .Of the exposed have an 
estimated 75% to 85% likelihood of developing chronic 
infection, while the remainder experience spontaneous 

2 clearance of the virus. Hepatocellular carcinoma  is the fth 
most common cancer and  major cause of death in patients 
with chronic HCV infection and responsible for approximately 
one million deaths each year .But now, with the advancement 
in medical research, newer anti-HCV drugs have been 
developed which are also useful in the advanced cirrhosis 

3caused by HCV . 

The prevalence of HCV infection in high-risk group of patients 
like those receiving blood transfusions, subjects with 
haemodialysis, reuse of needles are expected to be higher 
than in general population. The chronicity of hepatitis C virus 
(HCV) infection is due to the existence of various genotypes 

4and its various subtypes.  It is transmitted through blood and 
blood products.  Healthcare providers are at risk through 
needle-stick injuries. Babies born to mothers with hepatitis C 
are also at risk. Less commonly, the hepatitis C virus is 
transmitted through sexual contact with an infected partner. 
Testing of donated blood for HCV has helped reduce the risk of 

5transfusion associated hepatitis C from 10% to 01%.

It is an enveloped, single stranded, positive sense, RNA virus 
belonging to the family Flaviviridae and is the only member of 
the genus Hepacivirus with a genome containing 
approximately 9500 nucleotides. HCV has a high genetic 

-3heterogeneity. The estimated mutation rate is 1.92 x 10  
6nucleotide site .The envelope regions, especially HVR1, 

(hypervariable region 1) have the highest mutation rate.On 
the basis of genomic variability, HCV is classied into seven 
major genotypes and 67 subtypes.

In published studies, genotype 3 is reported as the most 
 7common genotype in India, accounting for 54–80% of cases.  

Studies from northern, western and eastern parts of the 
country have uniformly shown predominance of genotype 3; 
however, in southern India, both genotypes 1 and 3 HCV are 

7,8found to be prevalent . So the present study was decided to 
investigate the distribution of HCV genotypes and its risk 
factors in our area.

MATERIALS AND METHODS
The study was conducted at Travancore medical college a 
teaching hospital with a bed capacity of 900 located at Kollam 

District,Kerala, India in the Department of Microbiology from 
January 2016 to February 2017. Human ethical clearance for 
this study was obtained from the Institution Ethics Committee. 
Patients visiting the haemodialysis unit, gastroenterology, 
surgery departments whose sample was sent to the 
Microbiology Department, were included in the study. A total 
of 450 samples were included and tested for hepatitis C virus. 
All the patients were screened for seropositivity of hepatitis B 
virus (HBV), HCV and human immunodeciency virus (HIV). 
Those seropositive for HCV were further subjected to HCV RNA 
detection and HCV genotyping.Detailed history of transfusion 
of blood/blood products, dental extraction, surgeries, 
previous dialysis and high-risk behaviours like sexual 
promiscuity, sharing of needles,razors and tattooing were 
collected from patients.

SEROLOGICAL ASSAY
Blood samples were collected, serum and plasma was 
separated and dispensed into screw capped vials and stored 
at –80°C. This sample was utilized for detection of anti-HCV 
antibodies, HCV-RNA detection and subsequent genotyping 
analysis.

The statistical analyses were performed in SPSS 20.0(Chicago, 
IL, USA). The categorical variables were tabulated as counts 
and percentages, along with 95%condence intervals (Cis). 
Samples were subjected to HCV Microlisafourth-generation 
ELISA (by J. Mitra and Co., Pvt., Ltd.) for the detection of HCV 
antibodies. Samples in which HCV antibodies were detected 
were subjected to HCV-PCR for conrmation. (QI Aamp Viral 
RNA Mini Kit (Qiagen Inc., Germany) was used for the 
detection.  Conrmed positives in PCR were subjected for 
sequencing (SciGenom Labs Pvt. Ltd., Kerala). To simplify the 
genotype and subtype, a phylogenetic tree was constructed 

8 using MEGA 5.05software.

HCV-RNA detection.
This method is based on real-time PCR for the amplication 
and uses specic uorescent probes for the detection of the 
HCV genome.Following manufacturer's manual, HCV RNA 
was automatically extractedfrom 650 µL  samples, reverse 
transcribed into complementary DNA (cDNA), and amplied 
and amplicons were detected using CobasAmpliPrep 
/CobasTaqMan HCV machine, version 2. HCV genotyping 
(nested reverse transcriptasepolymerase chain reaction) were 
carried out by sequencing of highly conserved regions such as 
NS5, core, E1 and 5'UTR using HCV genotype kit cobas® HCV 
GT, manufactured by Roche used for identication of HCV 
genotypes 1-6 and can discriminate between subtype a and b 
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of genotype-1.RT-PCR was performed on a Z480 thermocycler 
from the same automated platform . Detection of both the HCV 
genome and its genotype is achieved using uorescent 
hydrolysis probes. A positive control containing extracts from 
genotypes 1, 3 and 4 allow monitoring of the three RT-PCR 
reactions. A negative control is also included in the kit.

RESULTS
The study has been designated to test 450 samples for HCV. Of 
the 450 samples screened, 46 samples were positive for HCV 
antibodies by ELISA test. These 46 samples were subjected to 
PCR, of which 41 were positive for HCV RNA. These 41 cases 
had active HCV infection. The study discovered the presence 
of HCV genotypes 1, 3&4. The HCV sequences showed three 
distinct clusters corresponding to HCV genotype 1 (n = 14), 
include subtype 1a (n = 11), subtype 1b (n = 2), genotype 3 (n 
= 22) and genotype 4 (n =5 ). Fig 1

The risk factors commonly associated with each genotype 
were different. Genotypes 1 and 3 were predominantly seen 
transmitted by blood transfusions, multiple haemodialysis, 
Chronic liver disease(CLD), Injectable drug users.(Table-1).In 
6 patients (out of 41), the mode of transmission could not be 
ascertained.  The age of the patients varied from 21 to 65 years 
and majority of cases were within the age group of 35 to 55 
years.

Fig: 1 HCV-Genotypes Pattern of Study Population

Table-1 Mode Of Transmission And Distribution Of Hepatitis 
C Virus Genotypes

DISCUSSION
The prevalence of HCV in India has been higher in comparison 

9to Western Europe and USA  The HCV prevalence reported by 
 10 11various groups in Indian population is 1 in 4138  1 in 1997   

12.and 1 in 2536  HCV genotype 3 is more prevalent in the  

northern, eastern and western parts of India and genotype 1 is 
13more prevalent in the southern India . Despite, the 

widespread prevalence of genotypes 3 and 1, there also exists 
increased prevalence of genotypes 4 and 6 in certain regions 
of the country. Genotype 4 is found mostly in south Indian 
patients from the States of Andhra Pradesh and Tamil Nadu. 
Genotype 6 is found to be prevalent in patients belonging to 

14northeastern parts of India .

HCV infection is a major health problem among hemodialysis 
patients in developing countries. This could either be due to 
the non- adherence to strict infection control measures or the 

unavailability of vaccine to prevent hepatitis C infection. It 
depends on sterilisation of equipments, hygiene of hospital, 
patient, rotation of dialysis machine and the undertaking of 
rigorous universal precaution rules in the dialysis unit. In 
India, HCV is responsible for acute viral hepatitis in up to 21 

15per cent  and chronic liver disease in 14-26 per cent cases of 
16HCV infections . Longer duration of HD and getting HD at 

more than one centre are deemed important in acquiring HCV 
17infection.  Genotype 1 is the most common genotype 

worldwide; 2% of the world is infected with this genotype. It is 
also the most predominant genotype in Central Asia.[18] 
Genotype 1 is further subtyped into 1a and 1b; Genotype 1b is 

18predominantly associated with hepatocellular carcinoma. . 
The risk factors most commonly associated with genotype 1 in 
the study were a history of blood transfusions and multiple 
haemodialysis. Genotype 2 accounts for 9.1% of the cases 
worldwide. This genotype is most predominant in West Africa. 
Subtypes 2aand 2b are commonly found in North America, 

18,19Europe and Japan.  In the present study genotype 2 is not 
isolated. Genotype type 3 commonly occurs in Indian 

13subcontinent and Southeast Asia . Genotype 3 is less virulent 
and requires treatment with pegylated interferonand 

18ribavirin . The risk factor commonly associated with genotype 
3 in our study was multiple haemodialysis, blood transfusion 
and history of chronic liver disease.The risk factors associated 
with genotype 4 in our study were a history of chronic liver 
disease, history of multiple haemodialysis and IV drug 
abusers. Genotype 4 is prevalent in North Africa and Middle 
Eastern countries mainly associated with intermediate drug 

18,19resistance to pegylated interferon and ribavirin .  Genotype 
4 has not been reported as yet from Kerala, and the presence 
of  genotype 4 is signicant in terms of disease management 
and have a close association with migration to the middle east 
countries.

CONCLUSION
Hepatitis C is a pathogen responsible for a signicant 
proportion of liver disease in various regions of India. The 
current study shows a prevalence of 9% HCV infection. It was 
more likely to occur in older persons than younger ones. 
Multiple haemodialysis and post transfusion hepatitis 
continues to be an important cause of HCV related liver 
disease in India. This could either be due to the non- 
adherence to strict infection control measures or the 
unavailability of vaccine to prevent hepatitis C infection. 
Screening of blood for anti HCV antibody needs to be widely 
practised to control the frequency of transfusion related liver 
disease in India. The occurrence of genotype 4 shows a new 
genotype spread in Kerala. Genetic diversity can results in 
emergence of mixed genotypes recombination and evolution 
of new drug resistant genotype. So the study reinforces the 
need for continuous monitoring to analysis divergence and 
heterogeneity of HCV viruses.
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Mode of transmission HCV -1 (14) HCV -3 (22) HCV -4 (5)

Blood transfusions 1 2 0

Multiple hemodialysis 7 9 1

Liver cancer 0 3 0

Chronic liver disease 0 1 3

IV drug abusers 2 0 1

Health care associated 1 0 0

TOTAL      41 14 22 5
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