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Abstract

Background: Hepatitis C virus (HCV) is considered as “Viral Time Bomb” suggested by the World Health Organization
and if it is not treated timely, it will lead towards cirrhosis and hepatocellular carcinoma (HCC).

Objective: The purpose of the present research is to study possible risk factors, frequent genotypes of HCV and its asso-
ciation with different age groups.

Methods: Suspected blood samples from HCV patients were collected from different hospitals of Lahore, Pakistan. Out
of 1000 HCV suspected samples, 920 samples were found HCV positive detected by Anti-HCV ELISA, CobasR. kit. The
quantification of HCV load was determined by HCV quantification kit and LINEAR ARRAY KIT (Roche) was used for
genotype determination by Real-Time PCR (ABI). Statistical analysis was done by using Microsoft Excel.

Results: Out of 920 subjects, 77 subjects (8.4%) were false positive and they were not detected by nested PCR. Three PCR
positive samples were untypeable. Genotype 3 was predominant in Lahore which was 83.5%, whereas type 1 and 2 were
5.1% and 0.7% respectively. There were also mixed genotypes detected, 1 and 3 were 0.4%, 2 and 3 were 1.41% and 3 and 4
were 0.2% only. Male were more infected of HCV in the age <40 years and females >40years.

Conclusion: The major risk factor for HCV transmission is by use of unsterilized razors/blades. It is necessary to spread
awareness among the general population of Pakistan about HCV transmission risk factors. Regular physical examination at
least once a year is recommended, so that early detection of HCV could be done.
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The chronic liver disease mainly caused by the HCV
virus commonly progresses towards liver cirrhosis and
hepatocellular carcinoma. HCV attributes 27% cirrho-
sis® and is the biggest reason for liver replacement®.

HCV is categorized in 6 major genotypes on the basis
of nucleotide variations. Genotype type 1 and genotype
type 2 are primarily circulating around the world. In
Pakistan, genotype 3 is primarily affected with 3a and
3b circulating with a similar pattern in males and fe-
males™®. In Pakistan, already reported works to describe
the occurrence of genotype 3a infections by use of un-
sterilized injections by inexperienced health workers
mostly in backward areas °"°. The occurrence of hep-
atitis C Virus in Pakistan is 57£17.7% among drug us-
ers '*. There is increased risk of HCV infection in drug
addicts because of sharing injections and needles and

unsafe sex practices >,

Occurrence of HCV was also found, among non-in-
jecting drug users, smokers, heroin, cocaine, crack, or
methamphetamine users . HCV prevalence is 88% in
street barbers *. Virus from infected patients may be
cleared out but they will be seropositive * . WHO
guiding principle mentioned that polymerase chain re-
action (PCR) is used to confirm HCV seropositivity and
also a past infection . HCV is also transmitted through
parental route, transfer or expose of the blood and their
products, least effective transfer can be through sexual
contact and from mother to baby. The 80% occurrence
of HCV is linked with infection because of the custo-
dial background when the first dose of the drug was
injected. HCV spread by imprisonment ***. The risk
factors linked with HCV infection is, injecting for more
than three years, injecting with person suffered with
hepatitis and with sharing cotton*. HCV is transferred
by using syringes and single-use medicines more than
one times on different patients >,

Materials and methods

Sampling and HCV positive samples detection
Thousand HCV suspected blood samples were collect-
ed from different hospitals of Lahore, Pakistan. Age
of the patients was noted. Out of 1000 samples, 920
were found HCV positive by ELISA (Anti-HCV -An-
tibody to hepatitis C virus, Anti-HCV, Cobas R kit) by
E-170 Roche instrument. Total RNA from the patients
sera were extracted by GF Vivantis (nucleic acid extrac-
tion kit). Reverse Transcriptase PCR technology was
used for the qualitative determination of HCV ELISA
positive samples. Nested PCR was performed and all
the procedure and recipe was provided with the master
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mixture (Fermentas, technologies USA), the PCR prod-

ucts were run on 2% agarose gel and the bands were
visualized under gel doc (BioRad).

HCYV quantification

HCV positive RNA samples were quantified by re-
al-time PCR machine, International Applied Biosystems
(ABI) by using HCV quantification kit (Geno Sacace,
Biotechnologies, Italy), by using primer probes chemis-
try. The lower to upper detection limit was 250 IU/mL
to 5.0x10° IU/mL respectively. The samples having the
above limit than upper were diluted and then the quan-
tification values obtained by real-time PCR were multi-
plied by their respective dilution factor and the actual
amount of HCV RNA was determined in IU/mlL.

HCYV genotyping by real-time PCR

The HCV positive, PCR samples were subjected for
genotype determination and Geno-Sen’s HCV Gen-
otyping 1/2/3/4 real-time PCR Kit for Rotor Gene
2000/3000/6000, Genome diagnostics Private LTD
was used. The kit had four types of tubes of differ-
ent colors, blue, yellow, red and white. Blue cap tube
having R1 solution (HCV genotyping supermix), Yel-
low cap dye R2 tube had Mg++ sol for real-time PCR,
Red cap tube had HCV genotype positive control only
for HCV 1/2/3/4 Genotypes. 7.5ul. R1 solution and
2.5ulL R2 solution was mixed, later 15ul. RNA (50ng/
ul) or standard was mixed for 25ul reaction mixture.
The PCR cycling conditions were 95°C for 15 seconds,
55°C for 20 seconds and 72°C for 15 seconds.

Statistical analysis

Statistical analysis was done by using Microsoft Excel.
To determine the differences between two variables
t-test was performed, the confidence interval was 95%
with 0.5 % error. Therefore, the p-value less than 0.05
was considered as significant and the p-value more than
0.05 was considered as non-significant.

Results

Out of 1000 suspected HCV samples, 920 samples
were found ELISA positive and while 843 samples
were found positive by nested PCR and quantified by
real-time PCR. So the 77 samples were false positive
by ELISA and 3 samples were untypable by HCV Gen-
otyping 1/2/3/4 real-time PCR Kit for Rotor Gene
2000/3000/6000. Different dyes were used for dif-
ferent genotypes. Cy5 Channel for Genotype 1, Fam
Channel for Genotype 2, Rox Channel for genotype 3,
Joe Channel Genotype 4, when there was not any signal
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among these channels then it was named as untypable

gCl’lOtpr.

Age-wise distribution of genotype

Nineteen samples of less than 20 years were HCV ELI-
SA positive. Out of which 14 males and 5 female’s sam-
ples were positive. While one sample from each group

was PCR negative and seventeen samples were typable.
Only genotype 1 and 3 were reported in males 15.5%
and 84.6% respectively, while only genotype 3 (100%)
was pre-dominant in females of this age group figure 1.
In this age group, males were more affected with HCV
and HCV false-positive ELISA results were more in fe-
males.
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Figure 1: HCV Detection and genotype distribution in the age group of less than 20 years.

Almost 34.13 % (314) samples of age group 21-40 years
were HCV ELISA positive. Out of which 197 males and
117 females samples were positive, while 12 males and
14 females were PCR negative and 288 samples were
typable. Genotype 1 (5%), 2 (1%), 3 (93%), 2&3 (1%)

were present in males while 1 (3%), 2 (2%), 3 (92%),
1&3(1%) and 2&3(1%), were present in females. In this
age group again males were more affected with HCV
and HCV false-positive ELISA results were more in fe-
males (Figure 2).
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Figure 2: HCV Detection and Genotype distribution in age group 21-40 years
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Almost 53.04 % (488) samples of age group 41-60
years were HCV ELISA positive. Out of which 238
males and 250 females were positive, while 20 males
and 22 females were PCR negative and 446 samples
were typable. Genotype 1 (6.5%), 2 (0.5%), 3 (92.1%),

2&3(0.5%0),1&3(0%), 3&4 (0.5%) were present in males
while 1 (3.5%), 2 (0.9%), 3 (92%), 1&3(0.4%) and
2&3(2.7%), 3&4(0.4%) were present in females. In this
age group males were less affected with HCV which
is different from previous two groups and HCV false
positive ELISA results were more in females (Figure 3).
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Figure 3: HCV Detection and genotype distribution in age group 41-60 years

In this age group 100 out of 920 (10.87%) HCV ELISA
positive samples, Out of which 1 male and 3 females
were PCR negative. While 58 females and 38 males
were PCR positive were typable. Genotypes, 1 (2.7%), 2
(0.0%),3 (91.9%), 2&3(5.4%), 1&3(0%), 3&4 (0%) were

present in males while genotypes, 1 (15.5%),2 (0.0%),
3 (79.3%), 2&3(1.7%) and 1&3(3.4%), 3&4(0.0%)
were present in females. In this age group males were
less affected with HCV which is different from age
groups<40 and HCV false positive ELISA results were
more in females (Figure 4).
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Figure 4: HCV Detection and Genotype distribution in age group more than 60 years
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Figure 5 shows that 77 samples were PCR negative
which was ELISA positive and 3 samples were unde-
termined by genotyping 1/2/3/4 CorbasR Kit. 391 fe-

males and 449 males were typable, which made 91.3%
of total ELISA positive samples, while 91.63% was
PCR positive (Figure 5).
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Figure 5: HCV samples ELISA positive, PCR negative, non determined (ND), type able and non type able HCV samples

The most prevalent genotype in Lahore in both genders
were 3 (768, 91.42%), 1(47, 5.59%), 2&3 (13, 1.55%),

2(6, 0.71%), 1&3 (4, 0.48%), 3&4 (2, 0.24%), respec-
tively (Figure 06).
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Figure 6: Genotype distribution in Lahore as a whole

Total 843 samples PCR positive samples were tested for
genotyping, three samples were untypable and were in
the age groups >40 years, 2 samples from males and
one from the female.

The remaining 840 type able samples of both genders
showed different number of HCV positive samples,

1147

442(52.61%) HCV PCR positive type able samples of
age group 41-60 years were at the top, leading towards
21-40 years age group with 286 (34.05%), >60 years
age group, 95 (11.30%) and the least <20 years age
group with 17(2.02%) PCR positive typable patients, re-
spectively. There was non-significant difference of the
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number of samples in males and females with p-value
0.568327, although apparently, males as a whole showed

more numbers of HCV positive patients (Figure 7) as
compared to females.
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Figure 7: Age-wise distribution of HCV type able samples

The HCV titer below 60,000 IU/mL was considered as
low titer while between 60,000-80,000 IU/mL was con-
sidered as intermediate. HCV titer above 80,000 IU/mL
was considered as high titer. All the typable PCR sam-
ples had titer between 20,000-70,000IU/mL and the
untypale HCV sample had a titer of 70,000-80,000IU/
mlL, which showed that these samples had the higher ti-
ter than typable HCV samples. So, the untypability was
due to changes in genotypes which were not detectable
by the real-time PCR genotyping kit 1/2/3/4 Corbas
R. Untypability was not due to low viral titer but due to
variations of sequences in already reported genotypes.

The patients were asked for the probable risk factor of
HCV infection and the table of risk factors was pre-
pared (Table 1) and the possible % age distribution of

HCV risk factor is also shown in figure 8. The most
common genotype in the group is 3 and the most com-
mon route of transmission are needles/syringes, the
2nd most is the medical/dental surgeries while geno-
type 1 is the second common genotype in Lahore al-
though it is 6.12% of 3 genotypes circulating in Lahore
and the major risk factor for this is the barbers shop,
medical/dental surgeries, blood transfusion and the re-
maining g is unknown. The genotype distribution is
also described in fig 6. and as a whole the 50% of HCV
PCR positive samples had a risk factor of misuse of
needles and syringes, 20% were due to Medical/ dental
Surgeries, 13% due to lack of caring of barbers, 10%
due to blood transfusions and 7% due to unknown rea-
sons (Figure 8).

HCV Risk factors % age Distribution |

Figure 8: HCV Risk factor % age distribution
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Table 1: HCV risk factors %age distribution

Rik Eaciors for HCY imfecton

Gemotipes 1 [2 3 [2&3[1&3[3&4]Unpeble [ Toul
Borlan 15 | ] !l | 110
Rload Traegferions n [2af1 [o [o T
Medical demim Surgenes IS R 1 (1 1 164 '
Keedies vanzes 3 mfs 2 N1 o
Unimown & L 0 :J {) { ]
Totdl ro ) R P R TE

Discussion

According to the World Health Organization HCV is
considered a viral time bomb, which is killing the life of
many people and creating difficulties in treatment be-
cause of different genotypes of HCV. Different reports
have shown that different countries have a prevalence
of different genotypes due to which different treatment
pattern should be adopted. HCV risk factors are dif-
ferently reported for different HCV genotypes. So, it
is very necessary to study the prevalence of HCV gen-
otypes in different populations of the world and even
among the different ethnicity of the same country.

In this research work, 920 ELISA positive samples
were collected from different diagnostics laboratories
and hospitals of Lahore. The complete history of pa-
tients was taken. HCV qualitative test was performed
by real-time PCR and it was found that out of 920
ELISA positive samples 843 were PCR positive sam-
ples, it means 77 (8%) patients had false-positive ELI-
SA results. Different studies have shown that ELISA
test gives false-positive results >, so this test is not
so much reliable and it is necessary to perform nested
PCR or real-time PCR to find out the exact copy num-
bers of HCV. HCV quantification was performed by
HCV quantification kit (Geno Sacace, Biotechnologies,
Italy) and LINEAR ARRAY KIT (Roche) was used for
HCV genotyping by real-time PCR. Out of 843 sam-
ples, 800 samples gave typing results while 3 samples
were untyped. This may be due to other genotypes 5, 6
or maybe due to unknown HCV genotypes. So, it is also
necessary to design a kit having all possible genotypes
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in the kit, so that we can discriminate the less occurring
known and unknown genotypes by real-time kit meth-
od. HCV PCR positive samples were more in males in
the age group <40 years as compared to HCV positive
samples of females while vice versa for females. HCV
positive samples were more frequent in 41-60 years of
the age group in both genders, but as a whole, there
was not any statistical difference in HCV positivity in
different age groups and sex (p>0.5), the same results
have been obtained by other different studies *'*>. HCV
genotype 3 was more prevalent in patients then 1, 2& 3,
2, 1&3 and 3& 4 respectively.

The most prevalent genotype 3 is circulating in Pakistan
and the same results were reported by different ethnic

groups of Pakistan’"***. Patients having genotype 3

46.47 25 it has a shorter time

have more chances of cure
period for its cure as compared to genotype 1 and 2,
but it is alarming that other genotypes are also increas-
ing in Pakistan even the untyped ones which have the
longer time period of cure . The predominance of
HCV in Pakistan also shows that its nearest countries
have the same genotypes, which is also reported by oth-
er researchers, like Iran, Bangladesh, China and India
respectively **°. Genotype 1 is common in China and
Iran > and also in Europe and Japan . In our study, we
also have found untypable genotypes and the same type
of results have been obtained from other studies of Pa-
kistan *"***. The [salO]mode of transmission for geno-
type 3 is by contaminated needles and syringes and the
second most prevalent transmission route was dental/
medical surgeries and the same results were obtained by
other studies in Pakistan®.
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The medical doctors and dentists are using unsterilized
instruments and spreading the disease among healthy
persons?’. The thitd mode of transmission identified in
our studies was from barbers shops because they are re-
using the same razors on different customers™ and the
4™ one was by blood transfusions. The blood transfu-
sions can cause various types of diseases and this is also
considered as one of the major risk factors of HCV in-
fection in Pakistan as well *' and the remaining patients
did not describe any reasons of HCV infection. So, it is

also necessary to find out the other modes of infections
of HCV.

Conclusion

HCV infection is spreading day by day. HCV detection
by ELISA may give false-positive results, more accurate
ELISA based methods should be developed. Conven-
tional PCR and real-time PCR based detection methods
are more reliable. The genotype 3a is the most common
type of HCV genotype in Lahore and other genotypes
1 and 2 are also increasing day by day, having more time
period of treatment or no response to treatment many
times, so it is necessary to avoid the spread of these
later mentioned deadly genotypes in Pakistan. Untypa-
ble genotypes are also found in Lahore. The real-time
genotyping kit is very specific and reliable, it is neces-
sary to include the known genotypes 5, 6 in the kit and
the unknown genotypes as well after sequencing of un-
known genotypes. The main mode of transmission is
the use of unsterilized needles and syringes. The HCV
infection rate is almost the same in males and females
and proper prevention measures should be adopted by
spreading the awareness among the general population
of Pakistan about HCV transmission risk factors. Reg-
ular physical examination at least after every year is rec-
ommended, so that early detection of HCV could be
done and proper treatment measures would be adopted
which would definitely decrease the death rate due to
HCV infection in Pakistan.
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