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ABSTRACT

Background: Both Hepatitis B virus (HBV) and Hepatitis C virus (HCV) are aetiological agents of acute and chronic liver disease existing throughout the
world. The high genetic variability of HBV and HCV genome is reflected by eight genotypes (A to H) and six genotypes (1 to 6), respectively. Each
genotype has a characteristic geographical distribution, which is important epidemiologically. Previous studies from the province of Sindh, Pakistan have
reported that genotypes D and A as well as D and B are prevalent HBV genotypes, and for HCV genotypes 3a and 3b to be dominant. The aim of this
study was to investigate the prevalence of co-infection of both HBV and HCV genotypes in physically healthy females at two universities in Karachi, Sindh,
Pakistan and HBV diagnosed patients41,42,56-59.

Methodology: Blood was collected from a total of 4000 healthy female volunteer students and 28 HBV diagnosed patients. Serum samples obtained were
screened for Hepatitis B surface antigen (HBsAg), anti-HBs antibodies and anti-HCV antibodies by immunochromatography and ELISA. Genotyping was
carried out for 6 HBV genotypes (A through F) and 6 HCV genotypes (1 through 6). Genotyping data of HBV and HCV positive individuals are
described.

Results: Out of 4028 volunteers, 172 (4.3%) tested positive for HBsAg. All 172 serum samples were genotyped by PCR for both HBV and HCV. Out of
172 HBsAg positive samples, 89 (51.7%) showed a single HBV genotype D infection, followed by genotypes A (6.4%), F (4.6%), B (3.5%), E (1.7%), and
C (1.7%). Out of 43 positive for HCV by PCR from the two universities and Anklesaria Hospital, 65.1% showed infection with 3a, followed by genotypes
5a (11.6%), 6a (11.6%), 3b (9.3%) and 2a (2.3%). Hence, the co-infection rate of both these viruses is 25% (43/172) among HBs Ag positive individuals.
Conclusion: Genotype D for HBV and genotype 3a for HCV appears to be the dominant genotype prevalent in Karachi’s population and co-infection of
both these viruses does exist in HBsAg positive individuals.
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Introduction various genotypes. Based on genomic nucleotide sequence

divergence of greater than 8%, HBV has been classified into
Both Hepatitis B Virus (HBV) and Hepatitis C Virus (HCV) eight genotypes labeled A through H 578, Different isolates of

re di haracteriz high global prevalen mplex . . .
are diseases characterized by a high global prevalence, comple HCV show substantial nucleotide sequence variation

clinical course, and limited effectiveness of currenty available distributed throughout the genome. Regions encoding the
antiviral therapy. Approximately 2 billion people worldwide
have been infected with the HBV and about 350 million live

with chronic infection. An estimated 600,000 persons die each

envelope proteins are the most variable, whereas the 5’ non-
coding region (NCR) is the most conserved’. Because it is the

most conserved with minor heterogeneity, several researchers

ear due to the acute or chronic consequences of HBV » 2 . . . .
year du v ! have considered the 5 NCR the region of choice for virus

WHO also estimates chat about 200 million people, or 3% of detection by reverse transcription (RT)-PCR. Sequence analysis

the world's population, are infected with HCV and 3 to 4 performed on isolates from different geographical areas around

million persons are newly infected each year. This results in 170 the world has revealed the presence of different genotypes,
million chronic carriers globally at risk of developing liver
cirrhosis and/or liver cancer® “ Hence, HBV and HCV

infections account for a substantial proportion of liver diseases

genotypes 1 to 6 '°. A typing scheme using restriction fragment
length polymorphism analysis of the 5> NCR was able to
differentiate the six major genotypes ''. Hence both HBV and
worldwide. HCV genotypes display significant differences in their global
distribution and prevalence, making genotyping a useful

method for determining the source of HBV and HCV

12-27

These viruses have some differences, like HBV belongs to the
Hepadnaviridae family and HCV belongs to the Flaviviridae
family. HBV has a circular, partially double-stranded DNA
genome of approximately 3.2 kb, whereas HCV has a single
RNA strand genome of approximately 9.6 kb. HBV and HCV
show some common biological features. Both HBV and HCV

transmission in an infected localized population

Many studies have been conducted to study the prevalence of
HBV and HCV co-infection among HIV-infected individuals
and intravenous drug users globally 2 -3 4. There are only a few

show a large heterogenicity of their viral genomes producing studies relevant to the epidemiology of these types of infection
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in the normal healthy population 3. The objective in this
study was to determine the seroprevalence of HBV and HCV,
co-infection of both these viruses and their genotypes, among
an apparently healthy female population as well as from known
HBYV patients in Karachi, a major city in the province of Sindh,
Pakistan. This study is also aimed at providing the baseline data
on HBV/HCV co-infection, in order to gain a better
understanding of the public health issues in Pakistan. We
evaluated the antigen, antibody and genotypes of both HBV
and HCV in 144 otherwise healthy female individuals and 28
diagnosed HBV patients.

Materials and Methods

Study duration: From March 2002 to October 2006 & April
2009

Study participants: Total 4000blood serum samples were
collected from healthy female student volunteers and 28 serum
samples (April 2009) from already diagnosed Hepatitis B
positive patients, aged 16 to 65 years from two Karachi
universities and one Karachi hospital. University samples were
obtained through the Department of Microbiology, University
of Karachi and the Department of Microbiology, Jinnah
University for Women. Hospital samples were obtained
through the Pathological Laboratory of Burgor Anklesaria
Nursing Home and Hospital.

Ethical Consent: Signed informed consent forms were collected
from all volunteers following Institutional Review Board

policies of the respective institutes.

Pre study screening: All 4028 volunteers had health checkups
by a medical doctor before collection of specimens, they were
asked about their history of jaundice, blood transfusion, sexual
contacts, and exposure to needles, and if they had undergone

any surgical and dental procedures.

Biochemical & Hematological screening: On completion of the
medical checkups, volunteers were asked to give 5mL of blood

for different haematological [(complete blood picture (CP),
haemoglobin percentage (Hb%) and erythrocyte sedimentation
rate (ESR)] and 10mL for different biochemical tests [(direct
bilirubin, indirect bilirubin, total bilirubin, aspartate
aminotransferase (AST), alanine aminotransferase (ALT), and
alkaline phosphatase (ALP)]. Serological analysis:Samples were
also subjected to serological analysis for hepatitis B surface
Antigen (HBsAg), HBs antibodies and HCV antibodiesusing
rapid immunochromatography kits (ICT, Australia and Abbott,
USA). Confirmatory test for HBsAg was done by using ELISA
(IMX, Abbott, USA).

All the above mentioned preliminary tests were conducted at
the respective institutes in Karachi. Out of 4000 female
volunteer from the two universities, 144 otherwise healthy
females tested positive for HBsAg. 2 out of the 144 HBsAg

positive females were also found to be positive for anti-HCV
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antibodies. The other 28 positive HBV patients from Anklesaria
Hospital were only tested for HBsAg and all 28 were positive
for HBsAg. Hence, a total of 172 HBV positive samples (144 +
28 = 172) including the 39 HCV positive serum samples
obtained from Karachi were used for genotypic evaluation at
Claflin University, South Carolina, USA. Specific ethnicity was
not determined but we assume these study participants

represent a collection of different ethnic groups in Pakistan.

DNA/RNA extraction and amplification of 172 HBV positive
samples: DNA was extracted for HBV, and RNA was extracted

for HCV analysis from 200pL of all 172 positive HBV serum
samples using PureLink™ Viral RNA/DNA Mini Kit according
to manufacturer’s instructions (Invitrogen, CA). Amplification
was carried out using puReTaq Ready —To-Go PCR Beads

(Amersham Biosciences, UK).

Determination of HBV and HCV genotypes by nested
PCR: The primer sets for first-round PCR and second-round

PCR, PCR amplification protocol, and primers for both HBV
and HCV genomes and genotyping amplification for all 172
samples followed previously reported methods [45, 46]. First
round amplification targeted 1063bp for the HBV genome and
470bp for the HCV genome. These respective PCR products
for both HBV and HCV were used as a template for
genotyping different HBV genotypes A to F and HCV
genotypes from 1 to 6. HBV A through HBV F genotypes and
HCV 1 through 6 genotypes for each sample were determined
by separating the genotype-specific DNA bands on 2% agarose
gels, stained with ethidium bromide. The sizes of PCR products
were estimated according to the migration pattern of a 50bp
DNA ladder (Promega, WI).

Results

Before screening for HBV status, all 4000 healthy female
volunteers from the Department of Microbiology, University of
Karachi, and the Department of Microbiology, Jinnah
University for Women were subjected to routine physical
checkups for exclusion criteria i.e., either they were apparently
unhealthy or malnourished (23 volunteers were excluded). All
4000 serum samples were screened by immunochromatography
for the presence of HBsAg, anti HBs antibodies and anti-HCV
antibodies. Positive results were confirmed by ELISA. Out of
4000 subjects 144 (3.6%) tested positive for HB surface antigen
(HBsAg), 2 (0.05%) were positive for anti-HCV antibodies,
and 3856 (96.4%) were negative for HBsAg and 3998
(99.95%) were negative for HCV antibodies by both
immunochromatography and ELISA. Out of these 144
individuals who tested positive for HBsAg, 20 (13.8%) were
positive for anti-HB surface antibodies and 2 (1.4%) tested
positive for anti-HCV antibodies. The rest of the 28 serum
samples obtained from already diagnosed HBV positive samples
from Anklesaria Hospital were only tested for HBsAg and were
all positive for HBsAg,.



The haematological parameters: WBC count, RBC count,
hematocrit and platelet count of the 172 HBsAg positive
individuals were within the normal recommended range of
values, while mean Hb% was 9.8+1.6 g/dL. Direct bilirubin (0
to 0.3 mg/dL), indirect bilirubin (0.1 - 1.0 mg/dL), total serum
bilirubin (0.3 to 1.9 mg/dL), ALT (0 - 36 U/L), AST (0 - 31
U/L) and alkaline phosphatase (20 - 125 U/L) were also within
the normal range for 129 HBsAg positive individuals, except for
the raised ALT (36 U/L) and AST (>31 U/L) levels in 38
participants with a previous history of jaundice who were also

positive for HBsAg.

All 172 samples that were positive for HBsAg were confirmed
for the presence of different HBV genotypes as well as for
different HCV genotypes by PCR to see the co-infection of
both these viruses. Genotyping was carried out at the South
Carolina Center for Biotechology, Department of Biology,
Claflin University, Orangeburg, SC, U.S.A. For HBV: Mix A
primers were targeted to amplify genotypes A, B and C, and
primers for Mix B were targeted to amplify genotypes D, E and
F. For HCV: primers for Mix A were targeted to amplify
genotypes la, 1b, lc, 3a, 3c and 4. Primers of Mix B for HCV
were targeted to amplify genotypes 2a, 2b, 2¢, 3b, 5a, and 6a.

Table 1. Prevalence of both single and co-infection of HBV
genotypes among the apparently healthy female student sample
and known HBV positive patients from Anklesaria hospital in
Karachi.

2 Universities Samples | Percentage
Total HBV 144

Genotype D 70 48.6%
Genotype A 8 5.5%
Genotype F 7 4.9%
Genotype B 5 3.5%
Genotype E 3 2.1%
Genotype C 2 1.4%
Co-infections of HBV Genotypes 49/144 34%
Genotype B/D 30/144 20.8%
Genotype A/D 11/144 7.6%
Genotype A/D 4/144 2.8%
Genotype B/C 4/144 2.8%
Anklesaria Hospital Samples | Percentage
Total HBV 28

Genotype D 19 67.9%
Genotype A 3 10.7%
Genotype B 1 3.6%
Genotype C 1 3.6%
Genotype F 1 3.6%
Co-infections of HBV Genotypes

Genotype B/A 3/28 10.7%

BJMP.org

British Journal of Medical Practitioners, September 2010, Volume 3, Number 3

=

Figure 1: Electrophoresis patterns of PCR products from
different HBV genotypes as determined by PCR genotyping
system. Genotype A: 68bp, genotype B: 281bp, genotype C:
122bp, genotype D: 119bp, genotype E: 167bp and genotype
F: 97bp.

Table 1 illustrates the prevalence of both single and co-infection
of HBV genotypes from both the universities in Karachi and
Anklesaria hospital. Representative 10 samples in Fig. 1 show

single and co-infections for HBV.

Besides looking at the HBV genotypic status of these 172
patients by PCR, we also looked at the HCV genotypic status of
the positive HBV patients by PCR so as to see if there was
existence of co-infection of the two viruses i.e. HBV and HCV
in the same individuals as only 2 samples tested positive for
anti-HCV antibodies by rapid immunochromatography. Table
2 shows the prevalence of HCV genotypes among the
apparently healthy female student population from the 2
universities in Karachi and known HBV individuals samples
obtained from Anklesaria hospital. Fig. 2 shows different HCV
genotype infection in the 10 representative samples shown in

Fig. 1 showing HBV infection with different genotypes.

To summarize the results it was found that out of 172 HBsAg
positive samples from the two universities (144 HBV samples)
and Anklesaria Hospital (28 HBV samples), 89 (51.7%) were
genotype D, 11 were genotype A (6.4%), 8 were genotype F
(4.6%), 6 were genotype B (3.5%), 3 were genotype E (1.7%),
and 3 were genotype C (1.7%). Out of 43 positive for HCV by
PCR from the two universities (39/144 HBV samples) and
Anklesaria Hospital (4/28 HBV samples), 65.1% (28/43)
showed infection with 3a, followed by genotypes 5a (5/43 =



11.6%), 6a (5/43 = 11.6%), 3b (4/43 = 9.3%) and 2a (1/43 =
2.3%).

Table 2. Prevalence of HCV genotypes among the apparently
healthy female student sample, and known HBV individuals

from Anklesaria hospital in Karachi.

2 Universities Samples Percentage
Total HCV/Total HBV 39144 27.1%
Genotype 3a 26/39 66.6%
Genotype 6a 5139 12.8%
Genotype 3b 4/39 10.3%
Genotype 5a 4/39 10.3%
Anklesaria Hospital Samples Percentage
Total HCVIHBV 4/28 14.3%
Genotype 3a 2/28 7.14%
Genotype 2a 1/28 3.6%
Genotype 5a 1/28 3.6%

Figure 2: The sizes of the genotype-specific bands for HCV
amplified by PCR genotyping method are as follows: genotype
2a, 190 bp; genotype 3a, 258 bp; genotype 3b, 232 bp;
genotype 5a, 417 bp; and genotype 6a, 300 bp.

Discussion

Viral hepatitis due to HBV and HCV has significant morbidity
and mortality worldwide. The global prevalence of HCV is
3% %% and the carrier rate of HBsAg varies from 0.1% to 0.2%
in Britain and the USA, to 3% in Greece and southern Italy
and up to 15% in Africa and the Asia®. Pakistan is highly
endemic with HBV. Studies are too limited to give a clear

picture of the prevalence of HBV at the national level, especially
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among apparently healthy individuals. Most previous studies
targeted different small groups of individuals with some clinical
indications, so they do not accurately reflect the overall
prevalence in Pakistan®. Our previous study was conducted on
a first group of 4000 healthy female students from the two
universities i.e., Department of Microbiology, University of
Karachi and Department of Microbiology, Jinnah University
for Women for the prevalence of HBV. We have reported
earlier that genotype D appears to be the dominant genotype
prevalent in Karachi, Pakistan’s apparenty healthy female
population, and genotype B appears to be the next most
prevalent genotype # “2. In this study we checked the
prevalence of both HBV and HCV in a second group of 4000
healthy female students from the same two universities in
Karachi mentioned above, as well as the already 28 diagnosed

HBYV patients from Anklesaria Hospital in Karachi, Pakistan.

Both HBV and HCV are present in the Pakistani population
and there are varying reports of disease prevalence. HCV is one
of the silent killer infections spreading undetected in Pakistan
because there are often no clinical symptoms and, when HCV is
diagnosed, considerable damage has already been done to the
patient. In Pakistan alone, the prevalence of HBsAg has been
reported to be from 0.99% to 10% in different groups of
individuals ¥ -2 and 2.2% to 14% for HCV antibodies >*-*¢. A
recent study conducted in Pakistan showed that out of 5707
young men tested, 95 (1.70%) were positive for anti-HCV and
167 (2.93%) for HBsAg>". Our previous study showed the
prevalence of HBsAg among young otherwise healthy women
to be 4.5% 442, Our present study shows that the prevalence of
HBsAg in otherwise young healthy women to be 3.6%, with
0.98% testing positive for anti-HCV antibodies. On the basis
of other studies conducted in different provinces of Pakistan,
we can say that there is a variation in the prevalence of HBsAg
and HCV antibodies in the Pakistani population as the
population sample selected is limited to a particular area or

segment of the provinces.

HBV and HCV genotyping is important to track the route and
pathogenesis of the virus. In particular, the variants may differ
in their patterns of serologic reactivity, pathogenecity, virulence,
and response to therapy. Both HBV and HCV has genetic
variations which correspond to the geographic distribution and
has been classified into 8 genotypes (A to H) on the basis of
whole genome sequence diversity of greater than 8% and 6
genotypes (1 to 6) using restriction fragment length
polymorphism analysis of the 5’ non-coding region (NCR),

respectively .

In this study genotyping was carried out for 6 HBV genotypes
(A through F) and 6 HCV genotypes (1 through 6). This study
suggests that the HBV D genotype is the most prevalent
(114/144 = 79.2%) among otherwise healthy females alone or
in co-infection with other HBV genotypes in Karachi, Sindh,
Pakistan. In our previous study HBV D genotype was found to
be ubiquitous (100%) among otherwise healthy females alone



or in co-infection with other HBV genotypes in Karachi
followed by genotype B“1%2. The earlier two studies conducted
for prevalence of HBV genotypes in known hepatitis B positive
patients in Pakistan report the prevalence of genotypes HBV A
(68%) and HBV D (100%) in the province of Sindh *%%.
Interestingly, in this study we also found the HBV D genotype
to be the prevalent genotype but it was followed by genotypes
HBV A (5.5%) and HBV F (4.9%). The prevalence of
genotype HBV B in this study was found to be 3.5% as our
carlier study has shown the prevalence of genotype B in
otherwise healthy females to be 16.1% . These findings
respectively contradict and corroborate the previous studies for
HBYV genotype distributions reported here as the subjects in this
study were also asymptomatic but comprised of second group of
female volunteer students at the two universities. Out of 144
subjects positive for HBsAg, 10 reported a previous history of
jaundice and the rest were not aware of their HBV status. In the
nearby north Indian population, HBV D was reported as the
predominant genotype (75%) in patients diagnosed with
chronic liver disease (CLDB) . In this study we also found
other HBV genotypes existed in the study population such as
HBV genotype F (4.9%) followed by genotype E (2.1%), and
genotype C (1.4%). We also saw mixed HBV infections of
genotypes B and D, A and D, C and D as well as B and C
(20.8%, 7.6%, 2.8% and 2.8%) among these otherwise healthy

females.

Among the 28 diagnosed HBV patients from Anklesaria
Hospital, 67.9% showed HBV genotype D infection followed
by genotype A infection (10.7%). In this group of 28 HBV
positive patients we also saw infections with genotypes B
(3.6%), C (3.6%) and F (3.6%). This group exhibited 10.7%

co-infection with genotypes B and A.

As far as the HCV status of these 144 otherwise healthy females
who were HBV positive is concerned only 2 (1.4%) tested
positive for HCV antibodies by rapid immunochromatography.
But the PCR results showed 39 (27.15%) of these 144
otherwise healthy females that were HBV positive for different
genotypes were also positive for HCV including the 2 otherwise
healthy females that tested positive for HCV antibodies by
rapid immunochromatography. Of the 39 HCV positive
otherwise healthy females, we found the predominant HCV
genotype to be 3a (66.6%) followed by genotypes 6a (12.8%),
3b (10.3%), and 5a (10.3%) infections. The earlier study
conducted with samples from women at the two universities in
Pakistan had shown that among the HCV positive apparently
healthy females 51.44% were genotype 3a, 24.03% exhibited a
mix of genotype 3a and 3b, 15.86% were genotype 3b, and
4.80% were genotype 1b “2. Interestingly, among the group of
28 diagnosed HBV patients, the prevalence of HCV 3a
genotype infection was dominant but was 7.1% much lower
than that found in the otherwise healthy females, followed by
infections with genotypes 2a (3.6%) and 5a (3.6%). Hence we

see there is 25% co-infection of both these viruses i.e., HBV
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and HCV among the HBsAg positive individuals. The sample
of 28 HBV positive patients was from a hospital located in the
center of the metropolis that represents an area of Karachi
where sanitation, malnourishment, illiteracy, and lack of
awareness is very common. Prostitution can also be considered
as one factor in some of the localities of Karachi in the spread of
both HBV and HCV.

Conclusion

In conclusion, genotype D appears to be the dominant HBV
genotype and genotype 3a for HCV appears to be prevalent in
Sindh, Pakistan’s otherwise healthy young female population as
well as in HBV diagnosed individuals. Co-infection of both the
viruses i.e., HBV and HCV exists among HBsAg positive
individuals. The young female participants were advised to seek

appropriate medical care for both their own benefit and public

health benefit.
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