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Abstract 

Introduction: In the current study, prevalence of hepatitis C virus and its routes of
transmission were determined in district Buner, Khyber Pakhtunkhwa, Pakistan. 
Methods: Total 230 blood samples for HCV were collected from 7 tehsils of District
Buner. Diaspot rapid HCV strips manufactured by Diaspot diagnostic USA were used for 
the detection of HCV-Ab in the  blood. Results: Out of 230 blood samples collected
from patients, 158 were found positive for HCV infection. Of the 158 positive cases, 102 
(64.55%) were male and 56 (35.45%) were female patients. The high rate of Hepatitis C 
infection was found in the age group of 41-50 years that was 68 (29.56%), followed by 
age group of 20-30 years that was 60 (26.08%), 31-40 years that was 54 (23.47%). The 
lowest infection was found in age group above 70 years. Conclusion: It is concluded
from the study that such high proportion of hepatitis C prevalence will result in high rate 
of mortality and morbidity in the area. Possible steps are required for the prevention and 
cure of such viral infections. 
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Introduction 

Hepatitis C virus was first identified and reported in 1989. Consequent survey on 
the population found that hepatitis C was accountable for about 90% of all 
transfusion associated belongings of non–A, non-B hepatitis (Aach et al., 1991; 
Alter et al., 1989; Ikeda et al., 1994). 

Hepatitis “C” virus (HCV) is a spherical, enveloped, single-stranded RNA virus 
belonging to Flaviviridae family and genus Hepacivirus. Hepatitis “C” virus is 
highly heterogeneous and is classified into 11 different genotypes of which 6 are 
major genotypes and are further classified into many subtypes based on the 
genomic sequence heterogeneity. Genotypes of HCV are the intrinsic 
characteristics of the infecting virus strain and do not change over time  
(Muhammad and Jan, 2005). Hepatitis “C” is an infectious disease affecting 
primarily the liver, caused by the hepatitis C virus (HCV). The infection is often 
asymptomatic, but chronic infection can lead to scarring of the liver and 
ultimately to cirrhosis, which is generally apparent after many years. In some 
cases, those with cirrhosis will go on to develop liver failure, liver cancer or life-
threatening oesophageal and gastric varices (Funda, 2001). 

Hepatitis C virus (HCV) infection is a main global health concern. According to 
the world health organization, the previous worldwide burden of hepatitis C 
included only burden from severe HCV infectivity (Organization, 2004a). Recent 
burden estimates shows that globally there were 54,000 deaths and 955,000 
disability adjusted life-years associated with severe Hepatitis C Virus infection. 
Chronic sequelae infections result in Hepatitis C Virus infection (Perz et al., 
2006). According to the most authentic data, three to four million develop 
hepatitis C each year, 170 million people develop chronic infection which leads 
to liver disease including cirrhosis and liver cancer, and 350,000 deaths each 
year are due to all HCV-related causes (Perz et al., 2006). 

Hepatitis “C” Virus (HCV) is responsible for infecting about 170 million people 
globally and the second most common cause of viral hepatitis (Idrees and 
Riazuddin, 2008). About 250,000 to 350,000 deaths occur per year because of 
cirrhosis, end-stage liver disease, and hepatocellular carcinoma (Chevaliez and 
Pawlotsky, 2007) due to chronic hepatitis C infection. 

Hepatitis C and Hepatitis B is responsible for morbidity and mortality and is a 
serious health problem globally as well as in Pakistan (Ahmad et al., 2004). In 
Pakistan, the prevalence of hepatitis C virus infection is higher in rural areas than 
urban areas (Aziz et al., 2010). As estimated by the Economic Survey of Pakistan, 
the government of Pakistan spends about 0.75 of GDP on health sector (Akram, 
2007). On such low provision of funds, the public sector lacks quality in its 
services. Pakistan had just 7.3 physicians and 4.7 nursing personnel per 1000 
population (Organization, 2004b).  
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A study was conducted in District Mardan, Khyber Pakhtunkhwa (KPK) province 
of Pakistan to determine the prevalence of hepatitis C virus infection. They 
report the overall prevalence of HCV in Mardan as 3.66%. They report the high 
burden of HCV in age group of 41-50 that was 7.4%. The disease burden was 
higher in male population that was 4.5% as compared to female population that 
was 2% (Arshad, 2012). 

A detailed study was conducted in the MMT Hospital, D I Khan and Ibrahimi 
Hospital and Trust, Peshawar. They reported the highest prevalence of HCV in 
males that was 282 (53.1%) and females 255 (46.9%). The HCV genotype details 
were shown as: Type 3a were 355 (66.11%), 3b were 14 (2.61%), 2a were 40 
(7.45%), 2b were 5 (0.93%), type 1a were 9 (1.67%), 1b were 9 (1.67%) and 
patients with mixed types 2a and 3b, 3 (0.56%) were combined 3a and 3b and 
unable to type were 101 (18.81%) (Khan et al., 2014). 

The earth quake in October 2005 in Hazara Division took more than 100,000 
lives and most of others were seriously injured (Ahmad, 2005; Sheikh, 2005). In 
such situation, it is feared that the transfusion of unscreened blood might have 
increased the risk of hepatitis C transmission (Khan et al., 2003). But the fact 
remains that there is no accurate information available about the prevalence of 
hepatitis C in the area. A population based survey was conducted to estimate 
the prevalence of hepatitis C in the area. The accurate information regarding the 
prevalence of hepatitis C in the area is required to measure the shock of any 
interference in the area (Shepard et al., 2005). 

In Pakistan, the major ways of hepatitis C virus transmission are the 
contaminated instruments use in medical practice, unscreened blood and blood 
product transfusion, the uses of intravenous drugs, barber shops, piercing of ear 
and nose, unhygienic habits and poor medical practice by non-qualified people 
(Ali et al., 2009a; Raja and Janjua, 2008; Zuberi et al., 2008). Among them, one 
of the major transmission route is lack of proper screening of the transfusing 
blood  (Luby et al., 1997). 

According to World Health Organization, about 80% people infected with 
hepatitis C have no signs and symptoms (Organization, 2011). The symptoms 
reported in 20-30% of people recently infected with hepatitis C are tiredness, 
abdominal pain, poor appetite, or jaundice (Prevention, 2012). 

The result of antibodies to various viral antigens shows infection with the virus 
and in most cases portrays a constant infection (Mc Lean, 1997). The duration of 
hepatitis C might be extended and dangerous and the patients with hepatitis C 
will develop no sign and symptoms for many years after the inception of 
infection (Mc Lean, 1997). 

Majority of the studies conducted are based on hospitalised patient data due to 
which true prevalence of HCV infection could not be determined. So far, no 
population based study has been conducted to investigate the prevalence of 
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active HCV infection or anti-HCV antibodies in district Buner. This study aims to 
determine the prevalence of anti-HCV antibodies and HCV infection in the 
general population of district Buner.

Methods 

Introduction to District Buner 

District Buner is situated between 340-11’ and 340-43’ North _ Latitude and 
720-13’ and 720- 45’ East _ Longitude in Khyber Pakhtunkhwa province of 
Pakistan. The District is surrounded by Swat district on North, Malakand Agency 
on the West Mardan district on the South and Hazara Division on the east having 
altitudinal range 366-291 m, with a total area of 1865 km2 and population of 
506,048 individuals (Khan et al., 2012) (Fig. 1).  

District is subdivided into 7 tehsils, namely  

1. Tehsil Daggar. 

2. Tehsil Gagra. 

3. Tehsil Gadezai.  

4. Tehsil Mandar. 

5. Tehsil Chagharzi. 

6. Tehsil Amazi. 

7. Tehsil Khodo Khel.

Figure 1. Map of District Buner. 
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Samples collection 

During this study, two hundred and thirty blood samples were collected from the 
seven tehsils of district Buner, Khyber Pakhtunkhwa, Pakistan. The collection was 
done through specialised proforma which will contain the whole information 
about the patient. After completing the initial data, 3 mL blood was collected 
through (Shifa) disposable syringes. The collected blood was then transferred to 
serum tubes (ATLAS-LABOVAC Italiano) containing oxalate to minimise the 
chance of blood clotting. The blood was then transferred to the Human Genetics 
Lab of Hazara University, Mansehra. The blood was then centrifuged to separate 
serum. The separated serum was then transferred to Eppendorf tubes and was 
stored at -80oC.  

Assay for detection of HCV Antibody 

The strips used for the detection of HBsAg in the blood were DiaSpot® HCV-Ab 
Test strips (manufactured by DiaSpot Diagnostics, USA), Global® HCV-Ab Kit 
(manufactured by Global Diagnostics, USA). These methods are 
immunochromatographic and qualitative in nature and identify the presence of 
HBsAg in human blood and might interpret in vitro having more than 99.9% 
sensitivity and 98.6% specificity. The manufacturer’s specifications were followed 
to perform the test. 

Approval from ethical community 

The research was approved from the ethical community of district Buner. 

Results 

A descriptive study was conducted to find out the prevalence of HCV infection in 
the general population of district Buner, Khyber Pakhtunkhwa, Pakistan. In this 
study, 230 blood samples were collected from the whole district Buner along 
with the proforma for taking whole information from the patient. Among the 
total 230 blood samples, 139 were males and 91 were females. The data was 
collected from different age groups. The infection rate was different in different 
age groups. The details are given in Table 1 and Figure 2.

Signs and symptoms

During the study, patients were interviewed about the HCV. The signs and 
symptoms of the patients were recorded on the designed proforma. The 
patients were showing different signs and symptoms. Fatigue was common in all 
patients that was 100%, joint pain was also common and was 100%, redness on 
the palm of hands was 100%, damage to brain and nervous system was 90.50%, 
belly pain was 75.94%, sore muscles was 74.68%, jaundice was 72.78%, itchy 
skin was 56.96%, shrinking of muscles was 29.11%, cluster of blood vessels 
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below skin was 23.41%, swelling of belly, legs, feet was 14.56%, dark urine was 
4.43%, bleeding from enlarged veins in digestive tract was 0%. The details of 
signs and symptoms of HCV are given in Table 2. 

Table 1. Table showing sex and age wise distribution of data

Figure 2. Figure showing age-wise distribution of the data.

Routes of transmission

In this study, the routes of transmission of hepatitis C were determined. The 
major ones contributing for hepatitis C in District Buner were Intravenous Drug 
Users (IDUs), Blood transfusion (BT), surgery, dialysis, GYN wards, barber shops, 
piercing in unclean environment and unsafe sex.

Age Male (%) Female (%)

20- 30 years 34 26

31- 40 years 38 16

41- 50 years 36 32

51- 60 years 27 17

61- 70 years 3 ---

Above 70 years 1 ---

Total 139 91
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Table 2. Patients presenting signs and symptoms of HCV

Discussion

Hepatitis is a public health problem worldwide. Infectious diseases including 
Hepatitis C are major health issues in various developing countries including 
Pakistan (Ali et al., 2009a; Khan and Siddiqui, 2007). According to an estimate of 
the World Health Organization, hepatitis C has effected almost 3% population of 
the world, an estimate of 170 million people, with an increase in three to four 
million new cases every year (Raza et al., 2007). 

In current study, we attempt to investigate the prevalence of hepatitis C virus 
infection and its modes of transmission in district Buner, Khyber Pakhtunkhwa, 
Pakistan. In current study, we collected 230 samples from whole Buner district in 
which 158 were positive and 72 were found negative for HCV infection.  

A study conducted by Huda et al (2013) showed that the infection rate of 
hepatitis C virus was high in males that was 20% while in females it was 13.33% 
(ul Huda et al., 2013). A study conducted by Arshad et al (2012) reported high 
prevalence of hepatitis C in male population that was 4.5% compared to females 

Signs and Symptoms Frequency Percentage

Fatigue                                                                         158 100%

Joint pain                                                                  158 100%

Belly pain                                                                      120 75.94%

Itchy skin                                                                       90 56.96%

Sore muscles 118 74.68%

Dark urine                                                                      7 4.43%

Jaundice                                                                         115 72.78%

Redness on the palm of 
hands                              

158 100%

Clusters of blood vessels just 
below the skin (Chest, Shoulders, 
and Face)                                       

37 23.41%

Swelling of your belly, legs, and 
feet 23 14.56%

Shrinking of the muscles                                                46 29.11%

Bleeding from enlarged veins in 
digestive tract

-- --

Damage to brain and nervous 
system 143 90.50%
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that was 2% (Arshad, 2012). According to Ilyas et al (2011), the rate of HCV 
infection was higher in males as compared to females that was 2.60% and 1.68% 
respectively (Ilyas et al., 2011). Other studies conducted in Pakistan also shows 
the higher frequency of Hepatitis C in males as compared to females (Khan and 
Siddiqui, 2007; Khan et al., 2003; Mashud, 2004). The reason behind high 
prevalence of Hepatitis C infection in males might be freedom and social 
mobility in which there is high risk of contracting viral infection. In our study, the 
total number of 230 samples were collected in which 158 samples were positive. 
In these 158 samples, 102 were males and 56 were females. Our result is 
supported by the previous results in which the rate of incidence of hepatitis C is 
higher in males than that of females. 

According to Ahmad et al (2004), hepatitis C and hepatitis B have high 
prevalence in age group of 55-64 years and low in the age group of 25-34 years 
(Ahmad et al., 2004). Arshad et al (2012) reported highest prevalence of HCV in 
age group 41-50 that was 7.4%, followed by age group 51 and above that was 
6.36% (Arshad, 2012). Different age groups and many other factors are 
associated with prevalence of Hepatitis C virus infection in different regions of 
Pakistan (Khan et al., 2011). In our study, the high rate of Hepatitis C infection 
was found in the age group of 41-50 years that was 68 (29.56%), followed by 
age group of 20-30 years that was 60 (26.08), 31-40 years that was 54 (23.47%) 
while the lowest infection was found in age group of above 70 years that was 1 
(0.43). 

According to Adeyemi et al (2014), blood transfusion is one of the major route of 
viral hepatitis. The false negative results in the blood banking results in the 
transfusion of infected blood to an uninfected person (Adeyemi et al., 2014). 
There is an important role of blood transfusion in the epidemiology of HCV 
infection (Bialek and Terrault, 2006). Study on blood donors in Kathmandu, 
Nepal results in 0.64% seroprevalence of HCV (Shrestha et al., 2009). Imoru et al
(2003) reported 0.4 % prevalence of hepatitis C virus antibody in Kano State 
(Imoru et al., 2003). The unscreened blood products are one of the leading 
causes of hepatitis C virus transmission. The incidence of post-transfusion of 
hepatitis C in United States has dropped from 3.84% to 0.57% after the 
introduction of HCV screening in 1990 (Donahue et al., 1992). In our study, 
blood transfusion was one of the route for hepatitis C virus infection. In previous 
literatures, the prevalence of HCV in the blood donors has showed lower, but we 
cannot neglect the risk of transmission of HCV through blood and its products. 

Contaminated surgical instruments, contaminated needles and syringes are one 
of the important source of HCV transmission globally (Hauri et al., 2004; Luby et 
al., 1997). Developing countries have the higher risk of incidence of HCV than 
developed countries (Bialek and Terrault, 2006). Egypt has the highest rate of 
hepatitis C incidence that is five-fold than in developed countries (Strickland, 
2006). HCV can transmit from infected patients to health workers through needle 
injuries with the infection rate about 1.8% (Beltrami et al., 2000). The higher rate 
of infection had been reported in the dialysis patients. Saudi Arabia had showed 
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the high rate of prevalence in the haemodialysis patients that is 9.24% as that of 
blood donors that is 0.30% (Qadi et al., 2004). These studies show the 
transmission of hepatitis C through haemodialysis patients due to poor sterile 
techniques, poor cleaning of dialysis machine and other possible ways increase 
the risk of hepatitis C transmission among the patients (Zampieron et al., 2004). 

Intravenous drug usage is the prominent mode of transmission of hepatitis C 
virus in the developed countries. In USA, the incidence of hepatitis C cases 
increased from 31% in 1994 to 38% in 1999 and reached to 45% in 2003 
(Prevention, 2005).

Among the 310 drug users in Antwerp, prevalence of anti-HCV antibody was 
71% and in Limburg in Belgium was 46% (Matheï et al., 2005). The Hepatitis C 
European Network for C-operative Research (HENCORE) group had reported 
the prevalence of 80% hepatitis C among intravenous drug users (IVDU) (Touzet 
et al., 2000). There was 36.6% positivity of hepatitis C in the intravenous drug 
users in Sydney, Australia and 74% hepatitis C positivity in the intravenous drug 
users in Melbourne, Australia (Bradshaw et al., 2005; Maher et al., 2004). In the 
recent study in London, England, the 428 intravenous drug users were under the 
age of 30 having 44% antibodies to hepatitis C compared to 4% with HIV, this is 
the incidence of 41.8 cases per 100 persons (Judd et al., 2004). Most of such 
patients are not aware from the risk of transmission and sometimes they do not 
know that they are infected, therefore screening of such group is important. 

In a study, conducted by Ali et al (2009b) the major symptoms of hepatitis C 
virus were high bilirubin with high liver enzymes that was 17.94%, yellowish eyes 
with skin colouration was 15.39% and dark yellow urine with diarrhoea was 
10.25%, fever was 15.38%, vomiting was 12.82%, loss of appetite was 7.69%, 
stomach pain was 5.12% and tiredness was 2.56%. They also reported that 
56.41% patients were infected with HCV, but were presenting no symptoms (Ali 
et al., 2009b). During our study, the patients were showing different signs and 
symptoms. Fatigue was common in all patients that was 100%, joint pain was 
also common and was 100%, redness of the palm of hands was 100%, damage 
to brain and nervous system was 90.50%, belly pain was 75.94%, sore muscles 
was 74.68%, jaundice was 72.78%, itchy skin was 56.96%, shrinking of muscles 
was 29.11%, cluster of blood vessels below skin was 23.41%, swelling of belly, 
legs, feet was 14.56%, dark urine was 4.43%, bleeding from enlarged veins in 
digestive tract was 0%. 

Approximately, 30% of health care workers having hepatitis C infection was 
reported from one of the teaching hospital at Abbottabad, Pakistan (Sarwar et 
al., 2007). Along with this, the unclean dental equipment is common in almost 
every dental clinic of Pakistan (Ali et al., 2009a). In our study, it was found that 
most of the people infected with hepatitis C were health care workers because 
they have a higher risk of getting hepatitis C virus through contact with the 
blood and blood products of the patients. 
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One of the most common factors associated with the transmission of hepatitis C 
is the disposal of hospital waste (Riaz et al., 2012). There are hundreds of 
garbage collectors of different age groups throughout the country who are 
associated with main recycling businessmen who deal unsterile syringes. The 
young scavenger in Karachi, Pakistan of about 18 to 20 years of age sells 20 to 
25 syringes per day to the health care waste dealers and with these needles the 
same child gets injured around none to three times per week (Mujeeb et al., 
2003). In our study, it was found that most of the children between the age of 12 
to 18 years regularly collect the waste like syringes and other plastic materials 
from the hospitals and other health care providers and sell them to scrape 
dealers for money. During this collection, some of the needles pierce into their 
fingers and feet and injure them. During these injuries, there is a higher chance 
of developing diseases such as hepatitis C. 

Hepatitis C virus (HCV) infection has become one of the most important public 
health concern round the globe (Costa et al., 2009). Pakistan is also facing a 
huge burden of these diseases. The prevalence among general public of HBV 
and HCV infection in Pakistan is 10% (Malik et al., 1996; Yousaf et al., 1996) and 
4–10% respectively (Malik et al., 1996; Umar et al., 2000). In our study, it was 
found that hepatitis C is the major health problem in district Buner. Data from 
the whole district was collected which shows that hepatitis C is prevalent in 
district Buner and if the protective measures are not adopted, then it is possible 
that hepatitis C will become one of the major health problem in district Buner, 
Khyber Pakhtunkhwa, Pakistan.

Conclusion 

Hepatitis C is widely prevalent in district Buner, Khyber Pakhtunkhwa, Pakistan. 
Such high proportion of hepatitis C prevalence will result in the high rate of 
mortality and morbidity in the area; therefore, possible steps are required for the 
prevention and cure of such viral infections. It is concluded that for the 
development of appropriate vaccines, research at the molecular level is required 
to understand the predominant genotypes circulating in district Buner, Khyber 
Pakhtunkhwa, Pakistan.
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