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different genotypes

Nahida Sultanal, Mohammad Enayet Hossain?, Saif Ullah Munshi, Shahina Tabassum?

!Department of Virology, Bangabandhu Sheikh Mujib Medical University, Shahbag, Dhaka-1000. 2Virology Laboratory &
Infectious Disease Division (Emerging Infection), International Center for Diarrhoeal Diseases Research Laboratory

Abstract

Hepatitis C virus (HCV) causes chronic infections that mainly affect the liver leading to hepatic fibrosis followed
by development of cirrhosis and hepatocellular carcinoma (HCC). Several factors including HCV genotype have
been proposed to associate with the clinical outcome of HCV infection.This study was aimed to determine
whetherthere is any significant differencein HCV viral load and Alanine Aminotransferase (ALT) in relation to
genotypesin HCV infected Bangladeshi patients.After quantification of HCV viral load, 36 samples were randomly
selected for HCV genotyping and ALT measurement.Themean HCV viral load of genotype 1 infected patients was
14.11+6.77[log10 (copies/ml)] while it was 12.80+2.05[log10 (copies/ml)] for genotype 3 infected patients. The
mean ALT level of genotype 1 and genotype 3 infected patients were 51.2+34.4 U/L and 89.6+86.6U/L
respectively. There was no significant statistical difference in serum ALT or plasma viral load between genotype 1
and genotype 3 infected patients.In HCV infection, genotype may have no relation to viral load and serum ALT

level among Bangladeshi patients.
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Introduction:

Hepatitis C virus (HCV) is a major cause of liver associated
diseases all over the world. An estimated 3% of the world
populations are chronically infected with HCV, which is the
main cause of liver fibrosis, cirrhosis and hepatocellular
carcinoma (HCC) in a substantial number of patients.1-2 It has
been estimated in 2014 that globally 350,000 individuals die
annually for HCV infection due to life-threatening
complications, which include cirrhosis and hepatocellular
carcinoma.? Countries with the highest reported rates of HCV
infection are situated in East Asia, Africa, North America.8?
Bangladesh has shown low endemicity forHCV.10 Due to
considerable sequence diversity and sequence comparisons in
different parts of HCV genome, viruses are classified into a
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series of genotypes which are distinct geographically in their
frequency distribution across the whole world.456.7

HCV s a single-stranded linear RNA virus with a high
mutationrate; an  estimated frequency of 102
mutationspernucleotide per year.!l Its genome is
approximately 9.6 kb long, and consists of a single open
reading frame encoding apolypeptidechain of 3000 amino
acids.12 The number of recognized HCV genotypes has
recently increased from six to seven, and numbers of
recognized subtypes has greatly expanded to 67.1-3 Genotypes
1, 2, and 3 are the most prevalent genotype globally,1* while
othergeno types are limited to specific regions. HCV
genotyping provides information about variability in the viral
genome, likely disease progression and possible treatment
strategies.®> The most common genotypes, collectively
accounting for approximately 80% of the infections in the
Bangladeshi population are reportedly 3b, followed by 1a and
3a whereas 4a, 4c, 2a, 2c were less commonly detected.16

In HCV infection, various factors that are important in
predicting the outcome of disease progression include
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duration of infection, genotype/subtype, gender of the patient,
mode of infection and viral load.l” HCV genotypes and viral
load are strong predictors for the outcome of antiviral
therapy.1819 Determination of viral loads and serum ALT
level is useful for monitoring both treatment responses and
relapse rates.2% ALT is a very specific and well defined
indicator of liver status during chronic diseases as it is
concentrated in the liver and released in the bloodstream
during hepatocyte necrosis or apoptosis.?l As increase level
of ALT indicates the liver injury and increase HCV-RNA
indicates replication status of HCV, several authors tried to
correlate viral and host factors like genotype, viral load, ALT
etc. with each other as well as with liver injury, but no clear
conclusions were formed.2223.242526 The purpose of this
study was to observe whether viral load and ALT level differ
in relation to genotypes among the HCV-infected Bangladeshi
patients or not.

Methods and Materials:

Patient Selection: A total of 534 Anti-HCV positive patients
were enrolled in this study who provided blood at the
Department of Virology, BSMMU for HCV RNA
quantification. After HCV viral load quantification, 217 HCV
RNA positive patients who had viral load >600 1U/ml were
selected and from them, 36 HCV RNA positive patients were
randomly selected for genotyping and ALT measurement.

Sample Collection: Under aseptic condition 5 ml of blood
was collected from each patient and kept in two separated
tube (vacutainer for serum and EDTA tube for plasma) for
separation of serum and plasma simultaneously. All the
samples were stored at -20°Cfor HCV-RNA quantification,
ALT assay and HCV genotyping. These laboratory
procedures were performed at the Department of Virology,
BSMMU, Department of Biochemistry, BSMMU and
ICDDRB respectively.

RNA extraction: HCV-RNA was extracted from 150 ul of
plasma using Instant Virus RNA KIT (Analytic Jena AG,
Germany, cat. no-847-0209200502) according to the
manufacturer's instruction. Extracted Viral RNA was eluted in
RNase-free water and stored at -20°C until Real time PCR
was performed.

HCV RNA Quantification: Quantification of HCV RNA in
human plasma samples by Realtime RT PCR was performed
using RoboGene® Hepatitis C Virus (HCV) RNA
Quantification Kit, (Robogene, Germany, Cat.no
0207200104) in ABI 7300 SDS real time PCR machine
(Applied Biosystems, USA) at the Department of Virology,
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BSMMU. Twenty microlitre of Master Mix was pipette into
each PCR tube and 5 pl of eluted RNA sample was added into
it. Finally total 25 pl of reaction volume was used for
quantification of HCV-RNA. PCR was performed with initial
reverse transcription at 55°C for 30 min, Taq activation at
95°C for 2 min followed by annealing at 57°C for 1 min,
melting at 95°C for 30 sec and finally fluorescence detected at
45°C for 30 sec. Fluorescence signal were measured during
45 PCR cycle. The data analysis is performed according to
manufacturer's instruction using the respective software. HCV
RNA is determined based upon the CT values for the sample
HCV RNA and a standard curve resulting from analysis of
quantification standards and the assay specific calibration
coefficient. HCV RNA concentration is express in 1U/ml.

NS5B gene amplification and HCV genotype determination
by Sequencing:

NS5B gene amplification by RT-PCR was performed using
one-step RT-PCR kit (QIAGEN, Inc.) in a 25-pl of reaction
volume containing 5 pl of extracted RNA, 5X QIAGEN One
Step RT-PCR buffer, 400uM each dNTP (Amersham
Biosciences Inc., Baied'Urfe, Quebec, Canada), 0.5 uM sense
and antisense primers (DM2100-TACCTVGTCATAG-
CCTCCGTGAA and DM101-TTCTCRTATGAYACCCGCT-
GYTTTGA), 2.0 pIQIAGEN One Step RT-PCR enzyme mix,
10 U RNA guard RNase inhibitor (Amersham Biosciences
Inc.), and 1 U heat-labile uracil-DNA glycosylase (Roche
Diagnostics, Laval, Quebec, Canada). Samples were
incubated at 20°C for 10 min, 50°C for 30 min, and 95°C for
15 min. The amplification was performed for 40 cycles each
consisting of 55°C for 30 s, 72°C for 60 s, and 94°C for 15 s
in a GeneAmp PCR System 9600 or 9700 (Applied
Biosystems, FosterCity, CA). The Amplified products
electrophoresedin 1.5% agarose gel with TBE buffer. After
purified by the ExoSAP-IT (Affymetrix, California, USA)
solution, the samples showinga band of the appropriate size
(389 bp) were further analyzed for DNA sequencing.
Sequencing was performed using the ABI Prism Big Dye
Terminator cycle sequencing ready reaction kit v3.1 (Applied
Biosystems, USA) with AmpliTag DNA polymerase FS and
electrophoresed on an ABI Prism 3100 XL genetic analyzer
(Applied Bio-systems, USA). The chromatogram sequences
were inspected with Chromas 2.3 (Technelysium, Australia),
multiple sequence alignment was performed using Clustal W
Multiple Alignment in Bioedit (Hall, 1999), version 7.1.3,
and edited manually. The genotype of each sample was
determined by comparing its sequence with those of HCV
prototypes obtained from GenBank by NCBI. To identify the
similarity of sequences all the sequences were submitted to
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online BLAST (basic local alignment search tool) program at
the National Center for Biotechnology Information website
(available at: http://www.ncbi.nlm.gov/BLAST/). Sequences
were compiled and edited using the Laser gene sequence
analysis software package (DNASTAR Inc, Madison, USA).

Measurement of ALT: The level of ALT in serum was
measured by automatic biochemistry analyzer (Micro
Lab300, Merck, Germany) using clinical chemistry Kits
(Human, Germany).

Statistical analysis: The data were analyzed using the
statistical package for social studied (SPSS, Chicago, IL, USA)
version 22 for windows. All quantitative data were presented
as means + standard deviations. Viral load was transferred by
natural log for satisfying the condition of normality. Mean of
two groups were compared by Student's unpaired t-tests and
pvalue< 0.05 was considered as significant.

Results:

In present study, all 36 samples were possible to sequence.
Among them, 22 (44.9%) patients were males and 14 (28.9%)
were females with a mean age of 43.53+£13.03 years (Age
range: 23- 72 years).Out of 36 HCV RNA positive patients,
31 (86.1%) patients were infected with genotype 3 while only
5 (13.9%) were infected with genotype 1. No other genotypes
were detected during this study. Out of these 36 patients, 7
(14.3%) had past history of hepatitis, while 3 (6.1%) had
family history of hepatitis.

The mean HCV viral load of genotype 1 and genotype 3
infected patients were 14.11 + 6.77 [logl0 (copies/ml)]
(Range:13.53 to 14.98 [log10 (copies/ml)]) and 12.80 + 2.05
[log10 (copies/ml)] (Range: 7.17 to 15.82 [log10 (copies/ml)])
(Table-1). The mean ALT level of genotype 1 infected patients
was 51.2 + 34.4 U/L (Range: 17 to 108 U/L), while it was 89.6
+ 86.6U/L (Range of 18 to 446 U/L) for genotype 3 infected
patients. There was no significant statistical difference in
serum ALT (p > 0.05) or plasma viral load (p = 0.174)
between genotype 1 and genotype 3 infected patients.

Table I: Comparison of HCV viral load [log10 (copies/ml)] and level
of ALT (U/L) among patients infected with different HCV genotypes

Characteristics Genotype 1 Genotype 3 P value
Genotypes 5 (13.9 %) 31(86.1 %) _
Log Mean HCV viral load + SD (14.1146.77) (12.80+2.05)

(Range) (1353-14.98)  (7.17-15.82)  0.174*
Mean Serum ALT level £ SD  (51.2+34.4) (89.6+86.6)

(Range) (17-108) (18-446) >0.05*

= *|ndependent Students t test.
= P<0.05 indicates statistical significant.
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Discussion:

The aim of this study was to compare viral load and liver
enzyme ALT in patients infected with different HCV
genotypes. For that the viral loads and ALT levels were
analyzed among 36 HCV infected Bangladeshi patients who
were HCV viremic. The study revealed that both viral load
and ALT level are two independent factors in compare with
the detected genotypes. It has been debated whether subjects
infected with HCV genotype 1 have higher serum HCV RNA
levels than do those infected with other genotypes.2> Rong et
al., (2011) and Chakravartiet al., (2011) were reported that
genotype 1 was associated with significantly higher HCV
RNA levels than genotype 3. 33,3435 Other studies have also
claimed such an association, as in a large US cohort of
individuals with hemophilia®® and, more recently, in the
RIBAVIC trial 37 The present study found that patients
infected with genotype 1 had higher viral loads than those
infected with genotype 3 but it was not statistically
significant. Similarly, it also has been reported previously that
patients infected with genotype 1 were more likely to have
insignificantly higher viral loads than those infected with
genotype 2 and 3. 27:2829.30.31.32 |psignificant high viral load in
genotype 1 in all these study including present study may be
due to fewer participants.

Raised serum ALT is marker of Liver cell injury and cirrhosis
is usually associated with elevated ALT levels. As different
genotypes can lead to diverse severity of liver disease, the
genotype detection might be useful in prevention of deadly
complication of CHC such as cirrhosis and HCC.38
Relationships between the genotypes and serum ALT level
are ambivalent, possibly due to the heterogeneity in HCV
genetic variants.® In this study, it was found that ALT was
insignificantly higher in genotype 3 as compared to genotype
1. It was reported earlier that genotype 3 is associated with
insignificant higher ALT level that was similar to our study
results.26:40 However, ljaz et al., (2011) observed correlation
between HCV genotypes and serum levels of ALT. The
researchers found that genotype 1 was associated with
consistently and insignificantly higher serum levels of ALT
than genotype 3.41 In another study, although higher mean
values of ALT were observed in genotype 1 infected patients
but there was no statistically significant association between
HCV genotype or subtype and liver enzymes that was
different from our study.#2 35 In contrast, observations from
this study showed that most of the genotype 3 infected
patients had insignificant elevated ALT levels that indirectly
reflect more liver damage as compare to genotype 1.
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Finally though this study showed genotype 3 is associated with
higher levels of serum ALT and infection by genotype 1 is
associated with the higher viral loads but no significant
difference in HCV viral load and ALT among different
genotype. One of the limitations of this study was small
sample size to find out the HCV genotype specific
differentiation with viral load and liver enzyme ALT. Further
studies with large sample size should be carried out to facilitate
formulation of robust therapeutic and monitoring strategies.
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