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ABSTRACT 

The hepatitis C virus is a small, enveloped, positive-sense single-stranded RNA virus. This 

virus can cause liver cirrhosis. The identification of the infecting HCV virus genotype is 

crucial for the therapy of hepatitis C virus- affected human. This study aims to diagnose HCV 

genotypes from the HCV affected peoples to decide the correct treatment of hepatitis C 

sufferers in Bangladesh. Total 390 blood samples were collected from HCV positive patients. 

The nucleic acid was extracted from the samples and HCV genotype was detected by 

multiplex Real Time PCR system. HCV genotypes of 297 samples have been detected from 

390 samples of patients tested. Out of the 390 study subjects, 200 were male (51.28%) and 

190 (48.71%) were female of 5 to 78 years of age. and 166 detected HCV positive from 200 

males and 131 were detected from 190 females. Out of 297 total positive samples, 213 

(54.61%) samples identified as HCV Genotype-3 positive, 78 (20%) as Genotype 1 positive, 

6 (1.53%) as genotype 6 positive and remaining 93 (23.85%) samples were unclassified due 

to low/undetected viral load. Here genotype-1a subtype was shown to be more prevalent in 

males, and genotype-3 was found to infect males and females approximately equally. The 

viral load was observed higher in male for genotype 3. In this study, we detected the highest 

percentage (30.89%) of HCV genotype 3 in the age group (51-60 years) among the patients 

tested. The results suggested that HCV genotype 3 is frequently present in Bangladesh and it 

is usually better responsive to interferon therapy. However, HCV genotype 1 and genotype 6 

has also been found circulating in this country which demands longer treatments tenure as 

well as effective control measures.  

Keywords: Genotypes, Cirrhosis, Hepatocellular carcinoma, Reverse transcription, cDNA, 

Antiviral therapies, Viral load. 

Introduction 

Hepatitis C is a disease that causes acute and chronic inflammation in the liver by viral 

infection. It is one of the public health issues around the world and approximately 1.4 million 
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people die annually from viral hepatitis-associated cirrhosis and liver cancer (Jefferies et al., 

2018 and Strader et al., 2004). Every year about 170 million people are severely infected and 3-

4 million humans get new infections by hepatitis c virus (Ashraf et al., 2010). The superiority 

of HCV contamination varies throughout the global arena with considerable local and ethnic 

variations (Ashraf et al., 2010). The incidence of HCV taint is notably higher in a few nations 

and regions, which include Europe with about 25 million instances, are HCV positive 

(Rockstroh et al., 2012). In Bangladesh, the actual pattern of the existing genotypes has no 

longer been properly studied but it was mentioned to be 0.6% within the rural population (Islam 

et al., 2015) and in the published literature the figure is about 0.2% to 1% within the general 

population (Mahtab et al., 2016). In another study, it was shown that HCV prevalence could be 

very excessive among people who inject drugs (PWID) (Azim et al., 2002 and Rahman et al., 

2018), but, in 2011 it was recorded that the HCV occurrence became 95.7% in a north-western 

city and 39.6% in the capital Dhaka (IEDCR and Icddrb, 2011). Consequently, HCV stays an 

essential reason of morbidity and mortality in Bangladesh (Mahtab et al., 2008). Even though a 

few threat factors for acquiring HCV infections are found in 50% of cases but no recognizable 

transmission aspect can be considered in the remaining 50% cases (Yee, et al., 2001). However, 

the main chance issue for transmission of HCV in Bangladesh is from quacks, shaving, dialysis 

procedure and hair cut in barbershops, body piercing, dental procedure and intravenous 

injection, etc. (Lapa et al., 2019). HCV shows an extraordinarily high degree of genetic 

diversity creating a major challenge for the development of both HCV vaccines and pan-

genotypic drug treatment plans (Cuypers et al., 2015 and Islam et al.,.2011). The updated 

geographic HCV genotype flow in the world is very complex. Curiously, it seems to be that, 

genotype 1, 2, 3 [especially 1a, 2b, 2a and 3a] are widely distributed around the globe, and 

other genotypes are confined in certain geographic locations (Petruzziello et al., 2016, Messina 

et al., 2015 and Petruzziello et al., 2019). It’s far obtrusive that both HCV and HBV are major 

global health issues and they are swiftly spreading in developing countries due to lack of health 

education, poverty, illiteracy and vaccination, etc. (Jobayer, et al., 2017). Genotype records of 

HCV infection is important to make individual treatment and required to maximize the scope of 

successful treatment outcome for every patient and it is a useful tool to optimize treatment type, 

length and doses of medicine (Zein, 2000 and Navaneethan et al., 2009). Genotype study for 

HCV infection in a large population of a country is quite difficult. In Bangladesh, some studies 

have been published of HCV genotype, prevalence, risk factors, etc. from which exact 

treatment strategies have not been practical.  This study was designed to determine the active 

HCV RNA infection in addition to know about the HCV genotypes circulating within the study 

place. It will also help the physicians to prescribe more suitable treatment for the HCV 

infection and implements pointers to provide customized medicine.  

Materials and Methods 

Study population 

A total of 390 suspected HCV-positive samples were collected for this study. The study period 

was from January 2019 to December 2021. The blood samples had been collected from different 
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branches of Ibn Sina Hospital and Diagnostic centers in Dhaka, Bangladesh. Plasma was 

separated from the whole blood within 6 hours of collection and was stored at -20°C until further 

testing. While collecting blood samples, a patient’s history was collected for clinical information 

from all the individuals. 

Extraction of Nucleic Acid  

At first viral nucleic acid was extracted from blood plasma by Qiasymphony Sp Auto Extraction 

System (Qiagen, Germany). Isolation, purification, and concentration are the three main steps in 

the extraction of nucleic acids. In the laboratory, commercial extraction kits are frequently 

employed (Tang et al., 2005). Extraction process was followed by the manufacturer’s guidelines 

where the input volume of plasma/serum was 200 µl, and 60 µl purified RNA was eluted with 

RNAse free water. 

HCV Genotype Specific Real Time-PCR 

Genotyping with genotype-specific primers for the target region of the HCV genome was 

performed by Rotor-Gene Q MDX 5 plex HRM Real-Time PCR system and the selected reporter 

dye was green for tube 1, orange for tube 2 and yellow for tube 3. For PCR reaction profile, after 

an initial denaturation step at 94°C for 10 sec, the PCR protocol defines the thermal profile as 

follows: 40 cycles at 94°C for 15 sec; 58°C for 45 sec; and 72°C for 15 sec. 

Data Interpretation 

HCV Genotyping is a qualitative assay. In case of two genotype amplification, earlier CT value of 

genotype was considered the dominant genotype and for positive result, CT value must be <37.  

Table1: Interpretation of genotype between reporter dye and PCR-tube: one sample loaded into 3 

separate tubes. If one or multiple reporter dyes shows a signal curve, the sample indicates the 

following genotype specific HCV. 

Table 1. Interpretation of genotype between reporter dye and samples 

PCR Tube No Reporter dye Signal HCV genotype 

 

1 

Green Present HCV positive 

Yellow Present 5 

Orange Present 1 

 

2 

Green Present 1a 

Yellow Present 4 

Orange Present IC 

 

3 

Green Present 3 

Yellow Present 2 

Orange Present 6 
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Results and Discussion  

Results 

Real Time PCR was performed for a total of 390 samples for the detection and quantification of 

HCV load and to identify their genotypes (Table-2). Genotypes of 297 samples out of 390 were 

detected. Signal curves for the reporter dyes are illustrated by Figure 1. 4 curves for 4 standard 

and another 2 curves for unknown samples (A); Comparison between given and calculated 

concentrations (B); the standard curve for standard and samples (C).  

 

Fig. 1. HCV Viral load analysis in Rotor Gene Q Multiplex PCR. 

HCV RNA Quantitative real time PCR data analysis was performed in Rotor Gene Q HRM PCR 

(Fig. 1).  

 

Fig. 2. HCV Genotyping analysis in Rotor gene Q HRM PCR. 
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Prevalence of HCV Genotypes in Studied Population 

Table 2 represents the percentage of genotypes in the studied population. Out of 390 patients, 

more than 57% were male and about 42% were female. In 390 tested samples, classified PCR 

fragments were seen in 297 (76.15%) samples whereas unclassified genotypes were found for 93 

(23.85%) samples. 

Table 2. Presence of HCV genotype among the infected patients (n=390) 

Genotype Subtype Male (%) Female (%) Total (%) 

1  51(22.87%) 27(16.16%) 78(20%) 

 1a 42(18.83%) 21(12.57%) 63(16.15%) 

1b 9(4.04%) 6(3.59%) 15(3.85%) 

3  111(49.78%) 102(61.08%) 213(54.61) 

6  4(1.79%) 2(1.98%) 6(1.53%) 

Unclassified  57(25.56%) 36(21.56%) 93(23.85%) 

Total  223 167 390 

The distribution of classified genotypes is as follows: genotype-1a counted for 63 (16.15%), type-

1b for 15 (3.85%), type-3 for 213 (54.61%) and genotype-6 for 6 (1.53%). Predominant genotype 

of this study is  ‘3’ (54.61%) followed by genotypes ‘1’ (20%), ‘1a’ (16.15%), ‘1b’ (3.85%) and 

‘6’ (1.53%). The predominant genotype-3 for males was 111 (49.78%), followed by genotype-1 

(22.87%), genotype-6 (1.79%) and undetermined (25.56%). Similarly, the frequent genotype 

among the infected female patients was type-3 (61.08%), followed by genotype-1 (16.16%), 

genotype-6 (1.98%) and undetermined (21.56%). The HCV sub-genotype pattern in male was 

‘1a’ as identified in 42 (18.83%) and ‘1b’ was identified in 9 (4.04%) HCV infected patients. 

Among the females, it was: subtype ‘1a’ in 21 (12.57%) and ‘1b’ was identified for 6 (3.59%) 

patients. Genotype-3 was found to infect male and female approximately equally whereas 

genotype-1a subtype was found higher for male.  

Distribution of HCV Genotypes in Different Age Groups 

The distribution of HCV genotype in different age group patients (390) was shown in Table 3. In 

this study it was found that type-3 was of highest percentage among the age group 51-60 and it 

was calculated as 30.98% of total patients. The second highest infection for type-3 was found in 

the age group 41-50 years. Genotype-1a was the predominant type in older patients (ages >60 

years) which was 42.86% of total patients. Type-6 showed the lowest percentage of the patient in 

all age groups tested. 
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Table 3. Percentage of HCV genotypes in different age groups (of 390 Patients) 

Genotypes 21-30 Y 31-40 Y 41-50 Y 51-60 Y >60 Y 

1a 3(4.76%) 3(4.76%) 24(38.09%) 6(9.52%) 27(42.86%) 

1b 0 3(20%) 7(46.67%) 2(13.33%) 3(20%) 

3 15(7.04%) 21(9.86%) 60(28.17%) 66(30.98%) 51(23.94%) 

6 0 3(50%) 0 1(16.67%) 2(33.33%) 

Unclassified 24(25.81%) 9(9.68%) 12(12.90%) 39(41.94%) 9(9.685%) 

Total 42(10.77%) 39(10%) 103(26.41%) 114(29.23%) 92(23.59%) 

HCV RNA Viral Loads in Male and Female Patients with Different Genotypes 

The copies of HCV for type specific genotype in male and female patients were shown in Table 4. 

It is classified into three categories based on their viral load which include low (<600,000 IU/ml), 

intermediate (60, 0000-800,000 IU/ml) and high (>800,000 IU/ml) viral copies (one IU equal to 4 

copies of HCV RNA).  

Table 4. HCV RNA viral load categories in gender and genotype in studied population 

Genotype 
Viral load (IU/mL) P value 

<600,000 600,000-800,000 >800,000 

Genotype 3 104(48%) 15(7.04%) 94(44.13%) p <0.07* 

Other genotypes 57(67.85%) 7(8.33%) 20(23.80%0) 

Male 78(48.45%) 14(63.63%) 79(69.29%) p < 0.03* 

Female 83(51.55%) 8(36.36%) 35(30.70%) 

*Significant difference was calculated by student t-test. 

Pre-treatment viral load was determined significantly high (p< 0.07) in patients infected with 

HCV genotype 3 as compared to other genotypes. A significant difference was observed in male 

and female for a high viral load of HCV-infected patients (p< 0.03). 

Minimum Viral Load Among Tested Samples  

HCV RNA genotype was detected in 297 individuals and viral load test adopted the IU/mL, so 

sensitivity was estimated based on this observation. The minimum viral loads were observed for 

19 samples at <50,000 IU/mL, whereas the highest number of samples (114) reacted strongly at 

>800,000 IU/mL (Graph 1.). 
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Graph 1. Minimum viral load among the tested samples. 

Discussion 

The clinical consequences of different patients of hepatitis C virus (HCV) infection found to 

fluctuate starting from acute hepatitis to persistent liver diseases along with liver cirrhosis (Lee et 

al.,  2001). Documentation of HCV genotype is essential for the research of numerous features of 

HCV infection, which include epidemiology, pathogenesis and response to therapy (Forns et 

al.,1996 and Nagayama et al., 2000). An appropriate and trust worthy HCV Genotyping method 

is obvious for large-scale epidemiological and experimental studies (Sarrazin et al., 2010). Few 

numbers of laboratory procedures had been described for the detection of HCV genotypes. For 

genotyping, PCR has been used broadly which is based on the type-specific primer based upon 

the amplification of virus sequences in clinical specimens (Pawlotsky et al., 1997 and Frank et al., 

2000). In comparison to other existing in-vitro assays, RT-PCR has extra perspective for its 

diagnosis as it offers an ultimate detection of HCV (Albadalejo et al., 1998). Our data showed 

that genotype-3 (54.61%) followed by genotype 1a (16.15%) were detected in studied patients. In 

this study, genotype-3 was observed in the highest percentage for the age group 51-60 which is 

considered as 30.98% of total patients. Some studies, regarding the occurrence of HCV genotype 

showed that in Asia like Pakistan and Iran, genotype-3 is more prevalent (Ali et al., 2014). The 

high prevalence and extreme diversity of type-3 and 6 along with their subtypes in Asia, and  

type-1, 2, and 4 along with their subtypes in Africa suggested that these types and the 

corresponding subtypes emerged and diversified in these regions, where they have probably been 

circulating for a very long time among local populations. HCV prevalence is variable in various 

regions of the world and in different groups of the community. For example, HCV genotype ‘1a’ 

is most prevalent in the United States and Northern Europe, while genotype-1 is the more 

6% 

3% 
4% 

6% 

13% 

24% 7% 

37% 

HCV RNA Concenration (IU/mL) in Reactive Samples 

<50,000 50,000-100,000 100,000-200,000
200,000-300,000 300,000-400,000 400,000-600,000
600,000-800,000 >800,000
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common in the world about 83.4 million cases (42.6% of total HCV cases), of which about one 

third are present in East Asia (Ali et al., 2011). Several other studies confirmed the high 

prevalence of genotype-1a and -1b in HCV patients from different parts of the world 

(Mohd.Hanafiah et al., 2013 and Bell et al., 1997). Our findings carried some important 

allegations for therapeutics deterrent that genotype-3 was the most collective genotype in 

Bangladesh. We found 15 (7.04%) patients infected with genotype-3, which was quantitatively 

detected in `intermediate viral load (<8000000 IU/mL). Research revealed that patients having 

high viral load (>80, 0000 IU/mL) with genotype-3 should be treated for 24 weeks, whereas 

patients with low RNA viral load (<6000000 IU/ml) might be treated for 16 weeks for those 

patients whose HCV RNA was undetectable by PCR at week 4 of treatment. Therefore, extensive 

information about HCV genotype and basal RNA viral load is essential when scheduling therapy 

approaches against HCV at the domestic level. The result of this study showed that the 

occurrences of HCV types-3 were frequent in Bangladesh that could better respond to interferon 

therapy. Type-1 and 4 are also circulating which need longer duration for remedy. Moreover 

appropriate preventive measures should be considered to control the spread of this dreadful 

disease. 

Conclusions 

In our study we emphasized to reveal the prevalence of HCV genotype in Bangladesh and HCV 

genotype 3 was observed as persistent and predominant. As genotype has a direct relation with 

the time duration of the treatment of severe Hepatitis C positive patients, this study will be helpful 

to get proper treatment. The national difference is also present in HCV genotypes. The majority of 

the infected patients found were of 51-60 years of age, and of which majorities were male. 

Baseline viral load was observed as significantly elevated in patients infected by HCV genotype-3 

as compared to other genotypes such as ‘1’ (subtype a and b) ‘6’ and unclassified genotypes. The 

highest number of samples (114) were detected at >800,000 copies/mL, and minimum number of 

samples (19) were detected at < 50,000 copies/mL. Therefore, to evaluate the exact scenario of 

the national population besides widespread clinical data collection, a national survey of HCV 

genotyping might be the prime source for determining the etiology and/or present consequences 

of HCV genotype circulation for HCV control. 
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