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Abstract: One of the most common blood-borne illnesses is hepatitis C virus (HCV), Hepatitis C is referred to as
the inflammation of the liver and caused by the HCV virus, HCV is estimated to cause 53000 fatalities per year over
the world. The majority of HCV-infected patients are unaware of their infection. No vaccine is available for HCV
although Interferon is used to treat HCV but effective only 20-38 %, but at present, only a minority of infected persons
have been tested and are aware of their diagnosis. The expense of testing may play a substantial role in patients' ability
to get rid of the hepatitis C virus (HCV). Costs in many low- and middle-income nations, including Pakistan, force
the development of novel and economically advantageous testing methods. The major aim of this study is about the
effective diagnostic procedure for detecting Hepatitis C in the samples obtained from Balochistan, for this purpose
the samples were collected from the health organization BINUQ (Balochistan Institute of Nephrology and Urology
Quetta). Twenty (20) HCV antibodies positive patients in the Molecular Laboratory Department of Biotechnology
were processed and then subjected to RNA extraction. cDNA was synthesized by reverse transcriptase enzyme. cDNA
was used for qualitative analysis of HCV-RNA through nested PCR. According to the study, 09 samples were detected
as positive and 7 samples were HCV negative out of 16 patients’ samples. The findings of the present study show
comparison of the price for HCV- RNA tests per sample from patients with hepatitis C at various labs. When compared
to the other five PCR-based tests in the laboratory-conducted anti-HCV, HCV qualitative, quantitative, and genotyping
tests, Shoukat Khanum laboratory reported the most expensive costs for HCV -RNA tests. Dow laboratory HCV-RNA
test is comparatively lower than Shoukat Khanum laboratory, while reported lowest and most cost-effective test of
Molecular Diagnostic laboratory for anti-HCV. So, our molecular tests for HCV- RNA detection and quantitation
showed very good diagnostic and clinical performance over all five public health laboratories.
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1. INTRODUCTION [1-4]. Physical conditions of Hepatitis C are

yellowing of the skin, Enlargement of the liver and

Hepa means “liver”, Hepatitis abolishes liver cells
and also sources of inflammation of the liver, liver
cirrhosis and carcinoma originated from various
factors, such as drugs, viruses and alcohols.
Hepatitis C is a thoughtful lethal challenging
all over the world. Hepatitis C virus (HCV) is a
blood-borne pathogen mostly affected through skin
contact with the unwell individual. Hepatitis C is
a considerable public health challenge worldwide
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fluid in the abdomen. A, B, C, D, E, and G are the
subtypes of the hepatitis C virus. These have an
adverse effect on human livers and result in fatal
infections. The hepatitis C (HCV) virus, which
is the primary cause of (non-A non-B) hepatitis,
was first discovered in 1980. It is an RNA virus
and its complete genome has been recognized and
sequenced [5]. HCV is a member of the flavivirus
viral family.
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In Pakistan, the number of HCV-related chronic
liver infections is increasing due to many associated
risk factors. According to reports, around 60 % of
Pakistani patients with liver cancer are anti-HCV
positive [6] The incubation period of the HCV virus
has ranging from 2 to 52 weeks.

According to HCV reported rate in the US
national HCV prevalence from 2013 to 2016
was 0.93 % and varied by jurisdiction between
0.45 % and 2.34 % [7-8] The viral particle is
mainly composed of a positive sense strand,
single-stranded RNA genome with about 9,500
nucleotides, a nucleocapsid, and an RNA envelope
made from host membranes into which virally
encoded glycoproteins (E1 and E2) are inserted.
Highly conserved untranslated regions (UTR)
flank a sizable translational open reading frame
that codes a polyprotein with 3,000 amino acids in
the genome's 5 and 3 termini. [9 -10]. The burden
of hepatitis C in Pakistan is the second-highest in
the world. 80% fewer new cases of hepatitis C are
expected by 2030, according to a strategy created by
WHO to end the harm that it poses to public health
[11]. Low- and middle-income countries (LMICs)
are responsible for between 50 and 80 percent of
the world's hepatitis C burden [12] due to high
diagnosis rates of HCV. Hepatitis C can be caused
by immune cells in the human body affecting the
liver and enhancing autoimmunity, infections from
bacteria and viruses like A, B, and C, parasites,
liver damage from drugs like an acetaminophen
overdose, which can be lethal. Hepatitis C positive
patients can be screened by ELISA tests and more
investigative approaches e.g. abdominal ultrasound,
liver function test (LFT), etc. [13]. My research
work emphasizes the collection of samples from the
Balochistan Institute of Nephrology and Urology,
Quetta (BINUQ) to validate the 'Hepatitis C' can be
detected with an efficient and effective diagnostic
test among the Balochistan population.

2. MATERIALS AND METHODS
2.1 Collection of Blood Samples

BINUQ Balochistan Institute of Nephrology
and Urology Quetta Pakistan collected 20 blood
samples from adult patients (18-50 years) for HCV-
RNA detection. Blood sample (5 mL) was obtained
from each subject in disposable sterile syringes.

Then whole blood was shifted in the Molecular Lab,
BUITEMS, Quetta, Department of Biotechnology.
All patients signed or provided written informed
consent forms. The expected time of infection and
the patient's previous contacts were all included in
the thorough history that was gathered. Exclusion
criteria for this study was patients having any signs
of infection disease causing other pathogens, such
as HBV, HIV, or HDV were omitted from the study.

2.1.1 Confirmatory Tests/Diagnosis

Anti-HCV antibodies were detected in suspected
acute hepatitis C patients using the serological
assay for entirely patient samples. Further testing
was done on the positive samples.

Twenty HCV-positive patients The Molecular
Laboratory Department of Biotechnology processed
the Ab tests. Nucleospin For extraction of the viral
genome (extraction Kit Macherey-Nagel, Germany)
with slight modifications was used.

2.1.2 Extraction of Viral RNA from Blood Samples

Following the manufacturer's instructions, 600 ul of
lysis buffer with 150 ul of serum sample were used
to extract the viral RNA. All of the samples were
then incubated at 70 °C for 5-6 minutes in a water
bath. After that 600 pL of pure alcohol was added to
all samples. Collect the samples in the column tubes
and centrifuged at 13000 rpm for one minute. RAW
Buffer (500 pL)was added then again centrifuged
for 6 minutes.After that, 200 pL RAV3 buffer was
added to the samples, again cenntrifuged. After
drying the samples,column tubes were incubated
for 5 minutes at 70 °C.In the last and final step,
50 pl of elution buffer was added in colume tubes
for RNA elutation for further processing.

2.2 Steps for Polymerase Chain Reaction (PCR)

For cDNA from extracted RNA Moloney murine
leukemia virus (M-MLV) reverse transcriptase
(Life Technologies Inc., USA) was used HCV RNA
was detected by amplification through PCR. The
primers were synthesized from the (5’Untranslated
region) of the HCV genome, which was described
by Chen and Weck [14]. Primer3 plus computer
program was used to design the primers (http://
www.bioinformatics.nl/cgi bin/primer3plus/
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primer3plus.cgi/).

RT PCR was performed using the following
PCR ingredients as follows. The extracted RNA
(10 pL) was amplified by using HCV RT mix (5X
first strand buffer (It includes 200 U of the MMLV
reverse transcriptase enzyme along with 50 mM
Tris-HC1 (pH 8.3), 7.5 mM KCI, 3 mM MgCl,
0.1 M DTT, and 10 mM dNTPs) and (1 pL) HCV-
antisense primer (10 umol/ul). A final volume of
20 uL was used to conduct the RT-PCR experiments.
PCR program was used for cDNA to be synthesized
from extracted RNA for 50 min at a temperature of
37 °C with a primer specific for the core region and
then for 3 minutes at 95 °C. It was spun down and
kept at -20 °C until it was utilized for first-round
PCR.

2.2.1 Nested Polymerase Chain Reaction of HCV
cDNA

For qualitative investigation, the HCV 5’ UTR
cDNA was amplified. In the first step (round) the
outer sense and antisense primers were used in
the PCR process, followed by the second round
of nested PCR with inner primers. To perform the
first round of PCR, the following PCR ingredients
were added 20 ul of the PCR reaction mixture were
inserted in a tube. Primers used during the study is
given as exterior sense nucleotides sequence 695-
718 (5'-CATGGTCCCAGCCTCCTCGCTGGC-3")
and exterior antisense primer
nucleotides sequences 873-896
(5'CCGCGAGGAGGTGGAGATGCCATG-3").

The cDNA RNA (2 pL) was amplified by
using (16 pL) HCV PCR reaction mixture mix

Fig. 1. Showing results of HVC on 2 % agarose gel.

(100 uM of each of the four deoxynucleotides and
2.5 mM MgCl,) (dNTPs), 0.5 uL forward primer
(10 pM/ pl), 0.3 pl reverse primer (10 pM/ pl) and
(1 pl) Taqg DNA polymerase (200U). The overall
volume for the PCR reactions was 20 pl.

For amplification, the thermocycler (BIORAD
PCR Icycler version 3.021, USA) was programmed.
Initial denaturation was done at 93 °C for 4min,
followed by 30 cycles, each of denaturation at
93 °C, 45sec annealing at 55 °C, for 30 sec and
45 sec extension at 72 °C, with a final extension at
72 °C for 7min. After completion of the first round,
PCR bands were visualized on 2 % agarose gel. In
the second round of nested PCR was carried out
with the same reaction mix as taking the first round
PCR as a template, but using different Inner sense
and antisense primer sequences for amplification
of PCR as given below (5'-CAACATTCCGAGGG
GACCGT-3") and antisense primer
(5'-GAAGGAAGGCCCTCGAGAACAAGA-3").
During the PCR, standard precautions were taken
to avoid contamination. To check the cross-
contamination negative control was also run in each
round.

2.3 Agarose Gel Electrophoresis for Amplified
Product Conformation

For conformation of PCR amplification, 2 % agarose
gel was prepared in TBE buffer. According to the
migration pattern of a 100-bp DNA ladder, the sizes
of PCR products were determined (Fermentas Life
Sciences). After the nested PCR 360 base pair was
the size of the PCR products. Four of the twenty
samples tested negative for HCV, while twelve
tested positive.After qualitative analysis by PCR

10ve 11ve 124+ 13+ 14-ve Ladder  15¢ve 16

Product size
360 bp

Fig. 2. Showing (HCV) RNA results after PCR
amplification.
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showing the figures 1 and 2.
3. RESULTS

To detect HCV-RNA, a total of 20 blood samples
from adult patients (aged 18 to 50) were collected
by the Baluchistan Institute of Neurology and
Nephrology (BILNUQ) in Quetta, Pakistan. 5 mL
of blood was extracted from each volunteer in
disposable sterile needles. Anti-HCV antibodies
were identified in all of the samples in patients
having acute hepatitis C. HCV-RNA detection
results in individuals. Table 1 shows a total
20 number of blood samples amongst 16 patients
that tested positive for anti-HCV; 09 samples out of
16 were positive for HCV RNA. Following HCV
RNA quantification, 16 samples with viral loads
less than 500 IU/mL and 07 samples with viral
loads greater than 500 IU/mL were examined.

Table 1. HCV-RNA detection in patients showing
positive/negative PCR amplification.

Sample PCR Results
1 PCR Negative
2 PCR Negative
3 PCR Positive
4 PCR Negative
5 PCR Positive
6
7
8

PCR Positive
PCR Positive
PCR Negative

9 PCR Positive
10 PCR Negative
11 PCR Negative
12 PCR Positive
13 PCR Negative
14 PCR Positive
15 PCR Positive
16 PCR Positive

3.1 Serological Assays

Antibody tests for HCV are used to check for
previous exposure and present infection. And for
diagnosing a hepatitis C virus (HCV) infection,
therapy guidance, or monitoring for the treatment
of HCV. It looks for antibodies to the virus, which
indicates HCV infection. EIA screening an enzyme
immunoassay (EIA) for anti-HCV immunoglobulin
G is used to diagnose HCV (IgG). Whole genome
of the HCV codes 3,011 to 3,033 amino acids for

a polyprotein that is processed into 10 structural
and nonstructural (NS) proteins [15]. This test will
not tell you if you have an active or prior HCV
infection.

There is some confirmation that a slightly
positive test could be a false positive. According
to the Centers for Disease Control and Prevention
(CDC). An entirely positive antibody test should be
followed by an HCV RNA test, which detects the
presence of viral RNA in the blood to determine
whether or not the subject is currently infected, The
HCYV antibody test can be used to establish which
of the most prevalent hepatitis viruses is causing a
person's symptoms as part of an acute viral hepatitis
panel. The tests listed below can help identify an
infection and suggest and monitor treatment:

RNA from HCV Qualitative tests are performed
to determine whether an infection is present or past.
If any HCV viral RNA is identified, the result is
reported as positive or detected; otherwise, the
result is reported as negative or not detected.

The quantitative test of Hepatitis C detects the
number of international units of HCV RNA virus
for one millimeter (mm) of HCV-positive patients'
serum or plasma (IU/mL) [16]. This test can be
used to check the virus's existence and detect a live
infection. Quantitative assays (viral load) are used
before and throughout treatments to compare the
amount of virus present before and after treatment
to measure cure response. HCV viral genotyping
is used to define the genotype and kind of HCV
present for assistance and monitoring of disease.

4. DISCCUSION

HCV is a single-stranded RNA virus that causes
hepatitis C. RNA virus from the Flaviviridae
family. HCV was initially recognized as Non-A,
Non-B hepatitis virus in 1974 until the cloning
of the etiologic agent in 1989. HCV infection
affects about 3 % of the world's population (170
million people). 1.8 % of the population in the
United States, or 3.9 million persons, are HCV
seropositive. It is estimated that 10 million people
in Pakistan are living with HCV infection [17].
Hepatitis C (HCV) is primarily transmitted by the
use of contaminated needles in combination with
a blood carrier after receiving infected blood from
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impacted individuals. The majority of people are
affected by sexual transmission in person, which
can be extremely risky and lead to serious issues.
[18-19]. Hepatitis C (HCV) virus is not transmitted
by breast feeding, coughing, food, or water.

More than 50 subtypes have been identified,
with genotype 1 accounting for roughly 75 % of
occurrences in the United States. The medications
chosen for treatment are influenced by the genotype
of HCV viral infection. For the treatment of
chronic viral hepatitis, molecular biology-based
diagnostics are useful tools. They can be used to
screen blood donations, diagnose active infection,
determine prognosis, guide treatment options, and
evaluate virological response to medication. The
detection and quantification methods that usually
are used in other labs are based on PCR and these
are used in the management of hepatitis B and C
virus infection. 20 serum samples from different
individuals were evaluated simultaneously through
active Anti- HCV.

The appearance of HCV RNA virus in plasma
expresses active infection in patients and HCV-
RNA can be detected 1 to 3 weeks post [20].
Different laboratories in Pakistan detect HCV-
RNA. Due to the small amount of HCV- RNA in
infected individuals, tests can only be performed
using commercially available assay kits or in-house,
home-made techniques in infected individuals.
Reverse transcriptase enzyme (RT-PCR) are target
amplification method for converting RNA to cDNA,
which is then used as a template for the nested-
PCR [21]. Primers whose sequences parallel to
the 5" untranslated regions (5'UTR) are commonly

used because this is the most conserved region of
the genome HCV-virus [22].

Table 2 shows an analysis to compare the price
for HCV-RNA tests per sample in hepatitis C patients
in different laboratories. Maximum expensive
charges were reported from Shoukat Khanum
laboratory for HCV -RNA tests when compared to
other five PCR-based tests in laboratory-conducted
Anti-HCV, HCV Qualitative, Quantitative and
Genotyping tests. While on the other hand, average
charges reported in the Alshifa laboratory were
conducted for an HCV -RNA test for Anti-HCV
(Rs. 2,300/-) Qualitative (Rs. 6,450/-) for
Quantitative (Rs. 16,000/-and for Genotyping
(Rs. 6,500/-). Dow laboratory HCV -RNA test
is comparatively lower than Shoukat Khanum
laboratory. The sample per-person test cost is
highest for the Shoukat Khanum laboratory
that has conducted HCV tests while reported
lowest and most cost-effectiveness tests of the
Molecular Diagnostic Laboratory for anti-HCV
(Rs. 600/-). HCV - RNA for qualitative
(Rs. 2000/-) for quantitative (Rs. 5000/-) and
for Genotyping (Rs. 6000/-) per sample. So, our
molecular tests for HCV- RNA detection and
quantitation showed very good diagnostic and
clinical performance over all five public health
laboratories.

Daniel et al. 2005 described the RIA that
was proposed for the recognition of anti-HCV
antibodies. RIA proved 99.3 % sensitivity and
99.0 % specificity, individually [23]. In 2013,
Firdaus et al. assessed the clinical effectiveness of
RIA samples of HCV patients [24]. Around 15.74

Table 2. Shows analysis to compare the price for HCV RNA tests

Molecular
Diagnostic Shoukat Agha Chughtai Dow Alshifa Diagnostic
. Khanum Khan cost/ t/
Laboratories cost/sample sample cost/ sample cos cost/sample Lab
P P sample (cost/sample)
Anti- HCV 2,100/- 2,400/- 2,200/- 800/- 2,300/- 600/-
HCV._RNA 7,850/- 7,850/- 7,500/- 2,800/- 6,450/- 2000/-
Qualitative
HCV-.RN.A 17,000/- 17,500/- 16500/- 5,500/- 16,000/- 5000/-
Quantitative
HCV- Genotyping 8500/- 8500/- 7000/- 7,500/- 6,500 6000/-
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% of these samples were RNA-positive by nested
RT-PCR, and 11.02 % were HCV seropositive by
ELISA. Hence, the consequences of their study
revealed that the RIA alone could not be relied on as
an absolute diagnostic tool for screening HCV and
besides this the nested PCR is a good implement for
RNA detection [25] So, It is possible to successfully
use the molecular diagnostic tests and reliable
through different laboratories in Pakistan. In the
HCV-RNA situation, our procedures can possesses
high sensitivity for detecting infections and good
specificity over all other five laboratories. It offers
rapid, accurate screening and diagnostic testing
that improves human understanding of the disease,
provides earlier detection and reduces the time to
diagnosis. We have developed a method for the
qualitative analysis of hepatitis HCV- RNA virus,
at a lower cost as compared to other labs. This will
help to control practicing modern molecular tools
for disease diagnosis and encourage/contribute
in the area of molecular diagnostics. All these
insignificant expanses of our tests are all ready to
be marketed.

5. CONCLUSION

The finding of our study identified a useful method
for the rapid qualitative detection of HCV infection
by comparing it with the price for HCV- RNA
tests per sample in hepatitis C patients in different
laboratories. Although our procedures provide
accurate, reliable screening and diagnostic testing
for the detection of diseases hepatitis C virus at
low rates as compared to other laboratories for
prevention of the further spread of HCV. This
study also suggested that a one-step ELISA-based
HCV-RNA screening method as well as a two-
step PCR-based test technique would be the most
cost-effective options when compared to the other
strategies.
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