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ABSTRACT

During the study period of December 1st 2006 to September 1st 2007, a total of 33,255

blood donors in Kathmandu Valley  were screened for Anti HCV antibodies and Anti

HIV-1 and 2 antibodies using third generation ELISA kits and automated ELISA

Processor (BEP III) in Serology Laboratory of NRCS, CBTS.

The seroprevalence of hepatitis C was observed 0.66%, more in Volunteer donors

(0.69%) than in Replacement donors (0.4%) (P < 0.05). In male donors the

seroprevalence was 0.7% and in female donors it was 0.39% (P < 0.05). Surprisingly,

the seroprevalence was almost similar in first time (0.65%) and repeat donors (0.67%)

(P > 0.05). HCV was found to be most prevalent (0.82%) in age group of 21-30 years (P

< 0.05), in males it was most prevalent (0.88%) in age group of 21-30 years (P < 0.05)

and in females it was most prevalent (0.47%) in the age group of 41-50 years (P > 0.05).

The seroprevalence of HIV was observed 0.19%, more in Volunteer donors (0.2%) than

in Replacement donors (0.13%) (P > 0.05). In male donors the seroprevalence was 0.2%

and in female donors it was 0.16% (P > 0.05). The seroprevalence was almost similar in

first time (0.2%) and repeat donors (0.19%) (P > 0.05). The seroprevalence of HIV was

found to be highest (0.24%) in age group of 21-30 years in male donors (P > 0.05) and

in female donors it was highest (0.23%) in age group of 41-50 years (P > 0.05).

The coprevalence of HCV and HIV was observed 0.02%. HCV coprevalence was

observed in 10.76% of HIV seropositive donors whereas HIV coprevalence was

observed in 3.16% of HCV seropositive donors. HCV and HIV seropositivity was

associated with each other (P < 0.05).

Hence, HCV and HIV seroprevalence among blood donors in Kathmandu Valley was

0.66% and 0.19% respectively.

Key words: HCV, HIV, Seroprevalence, Coprevalence, Blood donors
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CHAPTER -I

1. INTRODUCTION

Viral hepatitis is a systemic disease primarily involving the liver. Most cases of viral

hepatitis are caused by Hepatitis B Virus (HBV), Hepatitis C Virus (HCV), Hepatitis A

Virus (HAV), Hepatitis E Virus (HEV) and Hepatitis D Virus (HDV). HAV and HEV

are transmitted via fecal oral route and they never lead to a chronic disease. HBV, HCV

and HDV are transmitted via parenteral routes and they often lead to a chronic disease

but development of chronic infection depends on various factors (Brooks et al., 2004,

Fox et al., 2003). Hepatitis G Virus (HGV) infection, transmitted via parenteral routes is

also prevalent worldwide but its clinical significance remains uncertain (Shuhart et al.,

2003).

Hepatitis C is an acute or chronic necroinflammatory disease of the liver that is due to

infection with Hepatitis C Virus (Thomas et al., 2000). It continues to be a major

disease burden in the world. In 1999, WHO estimated a worldwide prevalence of about

3% with the virus affecting 170 million people worldwide and 3 to 4 million people are

newly infected each year. The prevalence rate of HCV in South-East Asia has been

estimated to be 2.15% (WHO, 1999). Among the viral hepatitis, HCV is dreadful in the

aspect that its morbidity rate is high as it establishes a state of chronic infection in as

many as 85% of acutely infected patients whereas about 15% of acutely infected

patients spontaneously clear the infection (Alter et al., 1992, Mattsson et al., 1993,

Barrera et al., 1995, Villano et al., 1999).

In Nepal, Seroprevalence of Anti HCV antibodies among healthy looking general

population has been reported ranging from 0.3-1.7% (Singh, 1992, Sawayama et al.,

1996, Shrestha et al., 1998, Joshi, 1999, Shrestha, 2003, Shrestha, 2006). Shrestha et al.

(1997) have also reported a HCV infection rate of 60% among illicit intravenous drug

users and 5% among maintenance haemodialysis. In a recent study, the seroprevalence
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of Anti HCV antibodies among healthy adults has been estimated to be 0.75% against

the 85.5% seroprevalence among injecting drug users from Kathmandu (Shrestha,

2003).

HIV-1 discovered in 1983 (Barre-Sinoussi et al., 1983), has been shown to be

virologically and serologically associated with early and late stages of AIDS (Gallo  et

al., 1984, Popovic et al., 1984) and has been described as more aggressive virus and

responsible for global pandemic of AIDS (Schupbach, 2003). HIV-2 discovered in 1986

(Clavel et al., 1986), has been reported to be less pathogenic and rarely causing AIDS

(Schim van der Loeff et al., 1999).

The number of people living with HIV in 2007 has been reported to be 33.2 million

(30.6-36.1 million) (UNAIDS, 2007) which is about 6.3 million less than as estimated

in 2006. A total of 39.5 million (34.1–47.1 million) people were living with HIV/AIDS

in 2006, 2.6 million more than in 2004. In 2006 it had been reported that the number of

people living with HIV has increased in every region of the world (UNAIDS, 2006).

However, the recent AIDS Epidemic update of 2007 has shown a decrease in global

HIV prevalence and it has been reported that the seroprevalence of HIV has been

leveling off in many countries and is decreasing in Sub-Saharan Africa (AIDS Epidemic

update, 2007). WHO has reported that the downward revision in prevalence of 6.3

million is largely due to improved and expanded surveillance, data collection and

methodologies.

The first case of AIDS in Nepal was reported in 1988 (Gurubacharya et al., 1993). As of

December 2007, National Center for AIDS and STD Control (NCASC) has officially

confirmed 10,546 HIV positive cases and 1,610 confirmed cases of AIDS in Nepal.

Among the total 10,546 HIV positive cases 24 cases (0.23%) are described to be

associated with blood transfusion or organ transplantation (NCASC, 2007). UNAIDS

has estimated the adult (15-49 years) HIV prevalence rate of 0.5% by the end of 2005 in

general population whereas the number of people living with HIV in the same time has



13

been estimated to be 74,000 (UNAIDS, 2005). UN Nepal information platform has

reported that over the last few years HIV/AIDS epidemic in Nepal has gained ground

and  Nepal has progressed from a low prevalence country to a country with

'concentrated epidemic'. Most of the HIV infections in Nepal have been caused by HIV-

1 though recently seroevidence of HIV-2 has been reported from Bhairahava, Nepal

(Chander et al., 2004). A situation analysis study of HIV/AIDS has reported that the

young people, Mobile populations, Female Sex Workers, Men who have sex with men,

Injecting drug users, and Children as the most vulnerable to HIV/AIDS in Nepal

(Pokhrel et al., 2000). Around 10 years ago Nepal was described as a country having

comparatively lower prevalence of HIV/AIDS compared to other countries in Southeast

Asia. Seasonal migration to Indian Cities for seeking job and sexual trafficking across a

porous Indian border (Seddon, 1998), fuelled by the bloody Maoist conflict, has raised

Nepal's HIV prevalence second highest in the region after India (Singh et al., 2005).

Coinfection with HCV in HIV infected individuals is common, presumably due to the

shared route of transmission of these viruses. Various studies suggest that in HIV as

well as HCV positive individuals, progression to Cirrhosis and hepatocellular

carcinoma is likely to occur more frequently and at a faster rate (Soto et al., 1997,

Benhamou et al., 1999). Study on HCV/HIV coinfection is important for management

of the Highly Active Antiretroviral Therapy (HAART) (Nelson et al., 2005).

Present study has been conducted among blood donors in Kathmandu Valley in order to

study the HCV and HIV seroprevalence among different groups and subgroups of blood

donors. Blood donors were chosen as study population because study on them would

give at least the lowest range of HCV and HIV seroprevalence among the healthy

looking general population who are not aware of their HCV or HIV seropositive status

and might be actively involved in transmitting the infection to others. Thus, the data

generated during the study would be helpful in formulating strategies for safe blood

transfusion in Nepal.
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CHAPTER-II

2. OBJECTIVES

2.1 General Objective

To study seroprevalence of HCV and HIV among blood donors.

2.2 Specific Objectives

 To study seroprevalence of HCV and HIV in male and female blood donors.

 To study seroprevalence of HCV in Volunteer and Replacement blood donors.

 To study seroprevalence of HIV in Volunteer and Replacement blood donors.

 To study seroprevalence of HCV in First time and Repeat blood donors.

 To study seroprevalence of HIV in First time and Repeat blood donors.

 To study coprevalence of HCV and HIV in blood donors.

 To compare the age wise trend of HCV and HIV seroprevalence in blood

donors.
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CHAPTER-III

3. LITERATURE REVIEW

3.1 Hepatitis C

Hepatitis C is an acute or chronic necroinflammatory disease of the liver that is due to

infection with a unique hepatotropic virus, named as Hepatitis C virus (HCV). It is most

efficiently transmitted via parenteral routes. The major clinical manifestation is

progressive hepatic fibrosis, which leads to cirrhosis and increased risk of

hepatocellular carcinoma (Thomas et al., 2000). It has been estimated that more than

170 million people (about 3% of world population) are infected with hepatitis C virus

(WHO, 1999).

3.1.1 Discovery of HCV

The disease was first recognized in the early 1970s, when serologic test for hepatitis A

virus (HAV) and hepatitis B virus (HBV) became generally available. It was noted at

that time that most cases of transfusion associated hepatitis were not caused by either of

these viruses, leading to the term non-A, non-B hepatitis (NANB) (Prince et al., 1974).

Studies in chimpanzees confirmed the blood borne non-A, non-B hepatitis and called

the agent as hepatitis C virus (Choo et al., 1989). This finding rapidly led to the

molecular cloning of the complete viral genome and other major discoveries, including

recognition of the proclivity of the virus to establish persistent infection and its strong

association with chronic hepatitis, cirrhosis and hepatocellular carcinoma (Choo et al.,

1991).

3.1.2 Classification.
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The structure, genomic organization, and replication cycle of HCV are similar to those

of members of the family flaviviridae, yet sufficiently distinct to merit classification

within a separate, novel genus, Hepacivirus (Thomas et al., 2000). Thus, HCV is

classified under family Flaviviridae, genus Hepacivirus. Various HCV viral genomes

can be differentiated by RNA sequence analysis into at least six major genotypes

(clades) and more than seventy subtypes (Brooks et al., 2004).

3.1.3 Virion properties

HCV is spheric, enveloped, single-stranded, positive sense RNA virus particle of 55-65

nm in diameter (Kaito et al., 1994). It has an internal nucleocapsid containing the RNA

genome, closely surrounded by a lipid envelope containing the E1 and E2

glycoproteins. The envelope glycoproteins of HCV show several potential sites for N-

linked glycosylation (4 sites in E1 and 11 sites in E2) and it is likely that the addition of

relatively large carbohydrate groups is a major structural feature of the virus surface

that may influence the ability of antibody to neutralize infectivity (Simmonds et al.,

1998).

HCV is inactivated by exposure to chloroform, ether and other organic solvents and by

detergents. The effect of heat and other inactivating procedures have been discovered

by studies of the infectivity of products manufactured from plasma such as the factor

VIII and IX concentrates used to treat clotting disorders. For example, dry heat

treatment at 600 C, organic solvents (n-heptane) and detergents efficiently remove

infectivity for HCV in recipients (Mannucci, 1993).

3.1.4 Organization of Hepatitis C Virus Genome

The genome of HCV is single stranded RNA of positive (protein coding) polarity.

Although the genomic RNA of most positive strand RNA viruses is infectious, this has
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not yet been unequivocally demonstrated for HCV. The putative genome of HCV is

approximately 9.6 kb in length, as shown in figure 3.1b. The 5' untranslated region

(UTR) is highly conserved with 92% homology among different HCV types. The

5'UTR and the initial part of core region form the HCV internal ribosome entry site

(IRES), which is essential in initiating viral translation. Translation of the genome

occurs along a single open reading frame, which encodes both structural and

nonstructural proteins (Shuhart et al., 2003). The HCV 5' UTR is approximately 341

nucleotides in length. It demonstrates extensive secondary and tertiary RNA structure

(Thomas et al., 2000).

Figure 3.1: Structure of Hepatitis C Virus and its genome
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Source:www-ermm.cbcu.cam.ac.uk/03006938h.htm

The 3' UTR consists of a relatively variable 30 nucleotide segment downstream of the

termination codon that is followed by a highly variable polyU (C) tract of

approximately 100 nucleotides but apparently variable in length. Downstream of the

poly U (C) tract, there is a highly conserved 98 base sequence (Tanaka et al., 1996).

This highly structured 3' terminal 98-base sequence is the most conserved sequence of

the HCV genome, and it is required for the viral replication (Thomas et al., 2000).
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3.1.5 Proteins of HCV

The approximately 9 kilobase open reading frame encodes a polyprotein that is

cotranslationally processed into at least 10 proteins. These include from the amino

terminus, four structural proteins and six non-structural proteins that are involved in

replication of the viral RNA. The structural proteins consists of the core protein (C, 16-

21 kDa), envelope protein 1 (E1, 31-37 kDa), and envelope protein 2 (E2, 61-72 kDa).

The amino terminus of E2 contains hypervariable regions (HVR1 and HVR2) that

exhibit significant variation among HCV isolates. This variation allows the virus to

escape neutralizing antibodies (Shimizu et al., 1994). There is a 7 kDa peptide (p7)

located at the carboxyterminus of E2 and its function is unknown (Lin et al., 1994). The

nonstructural proteins consists of NS2 (23 kDa), NS3 (70 kDa), NS4A (8 kDa), NS4B

(27 kDa), NS5A (58 kDa), and NS5B (68 kDa). Two well conserved regions within

NS4A have made it possible to design the enzyme linked immunosorbent assay

(ELISA) that can detect HCV genotype-specific antibody.

3.1.6 Epidemiology

HCV is most often transmitted by percutaneous exposure to blood. However, the

predominant modes of transmission may change over time and differ between and even

within countries. In economically developed countries, most new HCV infections are

related to illicit injection drug use, though blood transfusion were once important source

of infection. HCV may also be transmitted between sexual partners and from a mother

to her infant, though these are relatively uncommon compared with transmission of

Hepatitis B Virus (Thomas et al., 2000).

3.1.6.1 Prevalence of HCV

HCV continues to be a major disease burden worldwide. In 1999, the WHO estimated a

worldwide prevalence of about 3% with the virus affecting 170 million people
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worldwide and 3 to 4 million people are newly infected each year. The prevalence rate

of HCV in South-East Asia has been estimated to be 2.15% (WHO, 1999).

Although, the prevalence of HCV is remarkably similar in many parts of the world,

there are few distinct geographic regions in which infection is especially common. In

Egypt, the seroprevalence of HCV is 10-30% in general population (Darwish et al.,

1993, Hibbs et al., 1993, Abdel-Waha et al., 1994). Among the Asian countries, high

seroprevalence rate have been found in certain geographic regions of Japan and Taiwan.

In such areas HCV infection is more prevalent among persons older than 40 years and

uncommon in those younger than 20 years (Nakashima et al., 1995). It has been

suggested that such type of cohort effect is due to the mode of transmission that

occurred through a practice that has been discontinued, such as traditional folk remedies

(e.g. acupuncture) or reuse of needles for injection (Kiyosawa et al., 1994, Noguchi et

al., 1997). Although not confirmed, it has been suspected that a national campaign to

treat schistosomiasis infections was responsible for many infections in Egypt. Injection

therapy for schistosomiasis was administered to entire villages until 1870s, and needles

were frequently reused (Abdel-Waha et al., 1994). Seroprevalence of HCV among

blood donors has been found to vary slightly in different parts of the world except in

those parts where it has occurred in epidemic forms. Among the male blood donors in

Karachi, Pakistan, the seroprevalence of HCV has been reported to be 1.8% with a trend

of increasing  proportion of donors from 1998-2002 (Aktar et al., 2004).

Table 1: Prevalence rate of HCV according to WHO Region

WHO Region Total

population

(Millions)

Hepatitis C

prevalence

Rate %

Infected

Population

(Millions)

Number of

Countries by WHO

Region where data

are not available

Africa 602 5.3 31.9 12
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Americas 785 1.7 13.1 7

Eastern

Mediterranean
466 4.6 21.3 7

Europe 858 1.03 8.9 19

South-East Asia 1500 2.15 32.3 3

Western Pacific 1600 3.9 62.2 11

Total 5811 3.1 169.7 57

Source: Weekly Epidemiological Record No 49, 1999, WHO

In Egypt, the HCV seroprevalence among blood donors has been found to vary from

14.4% to 26.6% (Darwish et al., 1992). Seroprevalence rates among blood donors in

Saudi Arabia and Yemen have been reported to be 1.8 % and 2.1% respectively (El

Guneid et al., 1993, Al Faleh et al., 1995). Intermediate rates of seroprevalence of HCV

have been reported out of Asia. It has been reported that  from 1995-2000, 0.49% HCV

seropositive donors were detected among 3,485,648 blood donors in Japan (Tanaka et

al., 2004), while seropositivity rate of 0.98% had been reported in 1992 among

10,905,489 blood donors (Yamaguchi et al., 1994). In China, prevalence rate of around

1% have been reported from Beizing and Wuhan (Zhang et al., 1992, Wang et al.,

1994). Seroprevalence rate from Malaysia has been reported to be around 1.6% and in

Singapore it has been reported to be around 0.54% (Duraisamy et al., 1993, Kuperan et

al., 1993). Slightly higher rates of HCV, around 3.2% to 5.6% have been reported from

Thailand (Songsivilai et al., 1997, Apichartpiyakul et al., 1999). In New Delhi of

India, the seroprevalence rate has been reported to be 1.8% among blood donors

(Panigrahi et al., 1997). In Africa, seroprevalence rate of 1.6% has been reported from

Ethiopia and 0.9% from Kenya (Frommel et al., 1993, Ilako et al., 1995).

In developed nations, the HCV prevalence is typically 1-2% in the general population

and less than 0.5% among blood donors. HCV seroprevalence of around 1.8% of the
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general population with 2.7 millions having persistent infection has been reported in

United States (Alter et al., 1999).

3.1.6.2 Prevalence of HCV in Nepal

In a study among general population, HCV seroprevalence has been reported to be

0.6%, in which second generation enzyme immunoassay and HCV RNA Polymerase

Chain Reaction were used for screening a total of 2,860 healthy adults and 94% among

IDUs (Shrestha et al., 1998). Similarly, in another study, HCV seroprevalence has been

reported to be 1.7% in 458 sera tested from inhabitants of Bhadrakali (Suburban) and

Villages of Khotang (Sawayama et al., 1999). In another study, the seroprevalence of

HCV among blood donors was 0.3% among 1304 donors tested (Singh, 1992). Another

study has reported a HCV infection rate of 60% among illicit intravenous drug users

and 5% among maintenance haemodialysis (Shrestha et al., 1997). Similarly, according

to a more recent study, the seroprevalene of HCV among injecting drug abusers from

Kathamandu has been reported to be 85.5% against a 0.75% seropositivity rate of

healthy adult controls (Shrestha, 2003). Similarly, a study conducted among, the healthy

Nepalese males seeking jobs abroad, has shown a seropositivity rate of 0.35%

(Shrestha, 2006).

3.1.6.3 Risk factors and Transmission of HCV

The major risk factors for transmission of HCV are intravenous drug abuse, blood

transfusion, sexual activity and hemodialysis (Thodore et al., 2006). HCV transmission

requires that infectious virions contact susceptible cells that are permissive for

replication. HCV RNA can be detected in blood (including serum and plasma), saliva,

tears, seminal fluid, ascetic fluid and cerebrospinal fluid (Liou et al., 1992, Chen et al.,

1995, Fiore et al., 1995, Mendel et al., 1997). The magnitude of HCV viremia has been

reported to be an important factor in determining the risk of transmission as indicated

by a study including 2022 parenteral, sexual and perinatal HCV exposures, in which
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HCV was transmitted by only those individuals having detectable viremia (Dore et al.,

1997).

Percutaneous Transmission

It has been reported that more than 90% of seronegative recipients who are transfused

with blood from HCV antibody positive donors undergo seroconversion (Vrielink et al.,

1995). Thus, there is a high prevalence of HCV infection in multiple transfused

thalasemic and hemophilic patients (Brettler et al., 1990, Eyster et al., 1993). With the

introduction of EIA test, the risk of transfusion transmitted Hepatitis C has been

substantially reduced (Donahue et al., 1992). Transmission may still occur rarely from

donors with recent infections who have not developed detectable antibodies (Widell et

al., 1996).

Studies have shown that HCV has also been transmitted by the administration of

contaminated blood products. Large number of Hemophilic patients have been reported

to be infected by contaminated clotting factor concentrates, and there have been several

large outbreaks related to administration of contaminated intravenous immune globulin

(Bjoro et al., 1994, Yap et al., 1994). Transplantation of organs from HCV infected

donor almost always results in HCV infection in seronegative recipients (Terrault et al.,

1995). Sharing of contaminated needles and other paraphernalia associated with illicit

drug use account for majority of HCV infections among IDUs. Various studies have

reported that, globally 50-95% of persons acknowledging drug use have HCV infection

(Bell et al., 1990, Bolumar  et al., 1992, Thomas et al., 1995). Some studies have shown

that tattooing is associated with HCV infection (Ko et al., 1992, Sun et al., 1996).

Similarly, folk remedies, such as acupuncture, scarification rituals and even human

bites, may also be associated with HCV infection (Dusheiko et al., 1990).

Nosocomial Infection
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Patient to patient transmission of HCV after a colonoscopic procedure and among the

patient within hemodialysis units have been reported by some molecular

epidemiological studies (Bronowicki et al., 1997, Allander et al., 1995, Schvarcz et al.,

1997). Transmission of HCV has been reported to occur in healthcare workers after 2-

8% of accidental needle-stick injuries to HCV infected patients (Kiyosawa et al., 1991,

Ridzon et al., 1997). So, it has been estimated that the risk of transmission of HCV by

accidental needle prick injuries is about 3% per documented exposure which is in

between that of HIV(0.3% per documented exposure) and HBV (30% per documented

exposure) (Kiyosawa et al., 1991). In contrast to the developed nations, in economically

developing areas of the world the nosocomial HCV transmission has been thought to be

common. Thus, it is likely that nosocomial are the leading source of HCV transmission

worldwide (Thomas et al., 2000).

Sexual Transmission

The role of sexual activity in the transmission of HCV remains unclear. Although, not

proved there are mounting circumstantial evidences that it occurs. HCV RNA has been

detected in Semen and Saliva (Liou et al., 1992, Wang et al., 1992, Fiore et al., 1995)

and studies have shown higher prevalence of HCV among commercial sex workers and

persons with multiple sexual partners (Nakashima et al., 1992, Thomas et al., 1995,

Utsumi et al., 1995). Acute HCV infection has also been reported in instances where

sexual but not other, exposures were recognized (Capelli et al., 1997). However, the

studies among long term sexual partners of HCV infected hemophiliac patients  and

transfusion recipients shows  little or no evidence of HCV transmission, even if there

has been unprotected sexual intercourse (Brettler et al., 1992, Gordon et al., 1992).

HCV prevalence among homosexual men has been reported to be lower other infections

such as HIV, HBV and Syphilis (Donahue et al., 1991). Thus, the available data

suggests that HCV is transmitted less frequently as compared to HIV, HBV and

Syphilis.
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Perinatal Transmission

HCV is very rarely transmitted from mother to infant. Studies have reported variable

frequency of perinatal transmission  ranging  from 0-8% (Reinus et al., 1992, Ohto et

al., 1994, Thomas et al., 1998). Though HCV RNA has been detected in breast milk

(Ogasawara et al., 1993), the risk of HCV transmission has reported to be similar in

breast fed and bottle fed infants (Resti et al., 1995, Lin et al., 1995). The risk of mother

to infant infection seems to be increased when the mother is HIV/HCV coinfected

possibly due to higher viral load of HCV due to immunosuppression by HIV (Ohto et

al., 1994).

3.1.6.4 Pathologic and Clinical features of HCV infection

HCV infection causes an indolent and slowly progressing liver disease that is

asymptomatic until the development of decompensated liver disease and often, liver

cancer.

Acute HCV infection

HCV transmitted by percutaneous exposure usually results in a non-icteric

asymptomatic infection and most people become chronic carrier of the virus. HCV

RNA can be detected in plasma within weeks of exposure in the same time or slightly

earlier than the abnormal level of ALT (Alanine Aminotransferase) (Farci et al., 1991,

Prince et al., 1993). Jaundice, fatigue, fever, nausea, vomiting and upper quadrant

discomfort can occur, usually within 2-12 weeks of exposure and lasting from 2-12

weeks. Diagnosis requires PCR for RNA since acute infections may be seronegative for

anti HCV (Fox et al., 2003).

Viremia persists in as many as 85% of acutely infected patients whereas about 15% of

acutely infected patients spontaneously clear the infection and viremia is no longer
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detected after 3-24 months of infection (Alter et al., 1992, Mattsson et al., 1993, Barrera

et al., 1995, Villano et al., 1999). No correlation of antibody response detected in

commercial diagnostic assays and viral clearance has been reported indicating that such

assays are unlikely to measure neutralizing antibodies (Villano et al., 1999).

Chronic HCV infection

Chronic HCV is asymptomatic in majority of patients. However, compared with non

hepatitis C control subjects, patient more often report fatigue and upper quadrant pain,

hepatomegaly, tender liver, thrombocytopenia as well as elevated transaminases and

bilirubin. ALT value fluctuates in most patients (Fox et al., 2003). A long term pattern

of undetectable HCV RNA and normal serum ALT levels on multiple occasions are

necessary to conclude that the HCV infection has terminated (Thomas et al., 2000).

3.1.7   Progression of disease

The major pathologic consequence of chronic HCV infection has been reported to be

the development of hepatic fibrosis which may progress to life threatening cirrhosis and

a greatly increased risk of hepatocellular carcinoma and these long term complications

generally have been reported to occur more than 20 years after the onset of infection,

though more rapid progression has been documented in some cases (Hopf et al., 1990,

Kiyosawa et al., 1990, Tong et al., 1995). In various studies it has been estimated that

the probability of cirrhosis occurring in 10-20 years after infection ranges from 5-25%

(Di Bisceglie et al., 1991, Tremolada et al., 1992). Though excessive alcohol ingestion

and HCV infection independently may cause cirrhosis, the combined exposure has been

reported to induce a synergistic effect (Schiff et al., 1997, Corrao et al., 1998,

Ostapowicz et al., 1998). HCV coinfection with HBV or HIV has been shown to be

associated with increased level of HCV viremia and more rapid progression of liver

disease (Sherman et al., 1993, Thomas et al., 1996, Bierhoff et al., 1997, Darby et al.,

1997).
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3.1.8 Diagnosis of Hepatitis C virus infection

3.1.8.1 Serologic Tests

The laboratory diagnosis of HCV infection is mainly based on the detection of

antibodies to recombinant HCV peptides. The first generation enzyme immunoassays

were based on c100-3 antigen (NS4 sequence fused to bacterial superoxide dismutase)

(Kuo et al., 1989), and these assays have been reported to have limited sensitivity in

both acute and chronic cases with a false positive rate of 50-70 % among low risk

population like blood donors and in those with hypergammaglobulinemia (Gretch et al.,

1992). The second generation EIA included additional synthetic antigens from the core

(c22-3) and NS3 and NS4 regions (c33c and c100-3 combined to form c200)

(McHutchinson et al., 1992, Nakatsuji et al., 1992) and these assays had been reported

to have greater sensitivity and specificity in low prevalence population and highly

sensitive as well as specific in high prevalence diagnostic setting (Aach et al., 1991,

Gretch, 1997).

The third generation EIAs that is being used in this time includes an additional antigen

from the NS5 region of the polyprotein and more importantly the reconfiguration of the

core and NS3 antigens. The sensitivity of third generation assays have been reported to

be around 97% and window period has been shortened to below 6-8 weeks of exposure

(Gretch et al., 1997). The positive EIA results are generally evaluated by a so called

confirmatory or supplemental test, Recombinant Immunoblot Assay (RIBA). The

RIBA.1, RIBA.2 and RIBA.3 are the first, second and third generation variations, all of

them employ plastic strips coated with individual bands of each recombinant antigens

used in the corresponding EIA (Buffet et al., 1994, Chiaramonte et al., 1996). The

RIBA is considered positive if two or more reactive bands are detected, indeterminate if

single reactive band is detected or negative if no reactive band is detected. Generally,

EIA and RIBA positive sera have been found to contain HCV RNA but the EIA
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positive and RIBA indeterminate sera may also contain HCV RNA especially if the

reactivity was to the core and NS3 antigens (Van Der Poel et al., 1991, McGuiness et

al., 1993, Vrielink et al., 1995). The RIBA.3 has been approved for use by blood banks

as a supplemental test to EIA.3. The EIA.3 has been reported to give fewer

indeterminate results than RIBA.2 and better correlation with viremia when the

specimens that are RIBA indeterminant are compared with those that test positive

(Damen et al., 1995). It has been emphasized that the EIA has been configured to

optimize sensitivity, as the primary use of assay is for screening for HCV infection. As

with all tests, the predictive value of the EIA is directly related to the prevalence of the

infection in the population screened. It has been reported that the specificity of EIA.3

while screening the IDU population is 98% as compared to about 50% while screening

blood donors (Thomas et al., 2000).

3.1.8.2 Nucleic Acid Tests

For the diagnosis of active ongoing HCV infection, demonstration of viral RNA in

serum or plasma is essential. Qualitative as well as quantitative RT-PCR has been

developed and under ideal conditions, the sensitivity for this assay for HCV RNA has

been advocated to be fewer than 100 copies per ml serum (Shuhart et al., 2003). In

house or commercial RT-PCR assays can be used for qualitative detection of HCV

RNA whereas branched-DNA methods are usually used for quantization.

3.1.8.3 Liver function Tests

An elevation of Aminotransferases is not required for diagnosis of HCV infection. Upto

30% of patients with chronic HCV have been reported to show normal ALT Level.

(Thomas et al., 2000).
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3.1.8.4 Liver Biopsy

Live biopsy has been described as the best method for assessing the severity of HCV

infection and staging the disease (Goodman et al., 1995, Perrillo, 1997). Usually, the

individuals undergoing for HCV testing include blood donors, and patients with known

risk factors for HCV, chronic hepatitis (elevated ALT level for more than 6 months) and

patients with acute symptomatic hepatitis (Shuhart et al., 2003). A single negative test

for viral RNA does not exclude HCV infection in an EIA positive patient with an

elevated ALT level and a risk factor whereas many blood donors with a positive EIA

actually do not have HCV infection (Thomas et al., 2000).

The diagnosis of HCV infection by using gold standard serology for low prevalence

population usually includes duplicate immunoassays (EIAs) with confirmation by third

generation Recombinant Immunoblot assay (RIBA.3) (Thomas and Lemon, 2000). Due

to economic constraints, RIBA has not been used in most of the seroprevalence studies

in Nepal. Instead confirmation of the initial reactive result by a second ELISA test has

been considered by various researchers viz. Shrestha (2003), Shrestha (2006) for

serosurveillance study.

3.1.9 Treatment

Interferon alpha has been used as a backbone of treatment for chronic HCV. Rather than

the monotherapy with Interferon alpha alone combination therapy with ribavirin has

shown to be better than interferon monotherapy for both initial treatment and

retreatment of patients who have relapsed after interferon therapy (Di Bisceglie et al.,

1989, Neuman et al., 1998). The use of Pegylated interferon and ribavirin combination

therapy has been shown to be superior to interferon plus ribivirin combination therapy

(Mans et al., 2001).
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3.1.10 Prevention

After introduction of EIA for screening blood and blood products for HCV the

incidence of transfusion associated HCV infection has been reported to be substantially

decreased (Donahue et al., 1992). Since, most of the new cases are associated with drug

related high risk behaviors, this point has been described as the target for prevention

(Thomas et al., 2000). The outcome of the needle exchange program for reducing HCV

transmission among illicit drug users has been shown to be conflicting (Hagan et al.,

1999). Currently, there is no vaccine available.

3.2 Human Immunodeficiency Virus (HIV)

Human Immunodeficiency Virus Type 1 and Type 2 (HIV-1 and HIV-2) have been

described as the etiologic agents of Acquired immunodeficiency Syndrome (AIDS).

AIDS is the end stage of virus mediated protracted pathogenic process in which the
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immune system of an infected person and its ability to control infections or malignant

progressive disorders are progressively destroyed (Schupbach, 2003). AIDS was first

recognized in United States in 1981 with a sudden outbreak of opportunistic infections,

Pneumocystis carinii pneumonia and Kaposi's sarcoma (Durack et al., 1981, Gottlieb et

al., 1981).

3.2.1 Discovery and Origin of HIV

HIV-1 was the third retrovirus to be discovered. HIV-1 was discovered in 1983 (Barre-

Sinoussi et al., 1983), and after one year it was proved to be virologically and

serologically associated with early and latent stage of AIDS (Gallo et al., 1984, Popovic

et al., 1984). HIV-2 was the fourth retrovirus to be discovered in 1986 from patients in

Western Africa (Clavel et al., 1986). HIV-1 has been shown to be more aggressive virus

and is mainly responsible for current AIDS pandemic whereas HIV-2 has been

described as less pathogenic (Schupbach, 2003). The rates of heterosexual and mother

to child transmission of HIV-2 has been reported to be low, and the infection seems to

be more latent and this virus has been reported to cause AIDS very rarely (Schim van

der Loeff et al., 1999).

Molecular epidemiological analysis  has indicated  that the HIV-1 epidemic is the result

of cross species infection by Simian Immunodeficiency Virus from  Chimpanzee to

human in rural Africa (Gao et al., 1999) and the beginning of HIV-1 pandemic has been

estimated to occur around 1930 (Korber et al., 2000). It has been concluded that the

HIV-2 epidemic is also the result of multiple simian to human cross species

transmission (Sharp et al., 1994).

3.2.2 Classification, HIV groups and subtypes

The two distinct types of AIDS viruses, HIV-1 and HIV-2 are the member of the genus

Lentivirinae of the Retroviridae family. They are single stranded, positive sense,

enveloped, icosahedral RNA viruses. The rapid mutation and recombination of the HIV
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genome, has led to the development of various distinctive clades or subtypes of viruses

(McCutchan et al., 2000) and virtually each isolate of HIV has been shown to be

genetically unique (termed Quasispecies). Based on env gene sequences, HIV-1 has

been characterized into three groups viz. M (Major), N (Non M non O) and O (Outlier).

The group M has been reported to comprise about 95% of the global isolates and it has

been divided into 9 subtypes (Clades or Clusters), A –K omitting E and I. Group N

viruses have been isolated only two individuals from Cameroon (Simon et al., 1998).

Group O have been predominantly reported from West Africa and these are reported to

share less than 50% sequence homology with group M Strains. Similarly, six subtypes

of HIV-2 (A to F) have been described. HIV-1 subtype C has been found to be most

common in India whereas HIV-1 subtype B has been predominantly isolated from

America, Australia and Europe. Subtype E has been shown to be most prevalent in

Thailand and Southeast Asia and Subtype G in Russia. Almost all subtypes have been

reported from Sub-Saharan Africa but the subtypes A, C and D have been shown to be

most prevalent.

3.2.3 Virion Properties

HIV is enveloped, positive sense, RNA virus with diameter of about 110nm (90-120

nm). The virions bud from the host cell membrane forming a sphere with an outer lipid

bilayer and a nucleocapsid with a dense cone shaped core. It has been reported that the

core appears to be attached with the viral outer envelope at its narrow end (Hoglund et

al., 1992). The lipid envelope consists about 72 spiked knobs, which are assembled as

trimers of the outer envelope protein gp120 bound to the transmembrane protein, gp 41.

Figure 3.2: HIV-1 Virion and genomic organization of HIV-1
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Source: www.stanford.edu/.../2005gongishmail/HIV.html
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The viral membrane has been found to be cholesterol rich and includes cellular proteins

(Arthur et al., 1992). The nucleocapsid core is electron dense, cylindrical and bar

shaped. The nucleocapsid is surrounded by matrix. The virion contains two identical

copies of a single stranded positive sense genomic RNA of about 9-10 kilobases (kb)

(Schupbach, 2003).

3.2.4 Bio-safety, Disinfection and Inactivation

HIV-1 and HIV-2 have been classified as biological safety hazard agents of moderate

risk (Biosafety level 2). Strict adherence to safety precautions has been recommended.

Needle stick or other puncture wounds, cuts, and skins contaminated by spills or

splashes of specimen material should be thoroughly washed with soap and water and

disinfected with non irritating disinfectant. Bleeding should be encouraged. An

Antiretroviral post-exposure prophylaxis (PEP) has been recommended for

percutaneous injury, contact of mucous membrane, or non-intact skin. The

recommended PEP consists of a basic four week regimen of two drugs (Zidovudine and

Lamivudine, Lamivudine and Stavudine or Didanosine and Stavudine (WHO, 1991,

CDC, 2001).

HIV has been reported to be completely inactivated by treatment for 10 minutes at room

temperature with any of the following: 10% household bleach, 50% ethanol, 35%

isopropanol, 1% nonidet p40, 0.5% Lysol, 0.5% paraformaldehyde or 0.3% hydrogen

peroxide. The virus has been reported to be inactivated by extremes of pH. HIV has

been reported to be readily inactivated in liquids or 10%serum by heating at 56oC for 10

minutes, but dried proteinaceous material has been reported to afford marked protection

(Brooks et al., 2004).

3.2.5 HIV genome and Proteins

The two strands of positive sense RNA genome are linked near their 5’ ends. Each
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strand of proviral genome consists 5'LTR (Long Terminal Repeat) and 3' LTR regions.

HIV genome consists 9 genes or Open Reading Frames (ORFs).

3.2.5.1 Genes encoding structural proteins

1. gag gene

The gag gene encodes a precursor protein  of 55 kd (kilodalton) called as p55 which is

cleaved by the viral protease into the matrix protein p17, the capsid protein p24 and a

C- terminal protein p15 which is subsequently cleaved into p7 and the nuclecapsid

protein p9. The lack of protease function either through  inhibition of drugs or following

transfection of the p55 gene into cell that lacks protease results in the formation of

noninfectious viral particles (Flexner, 1998). The capsid protein p24 has been described

as the easiest antigen to be detected using sera from infected patients.

2. env gene

The env gene encodes a precursor protein gp160, which is glycosylated in the Golgi

system, oligomerizes into dimers and trimers and is cleaved by the cellular protease into

surface protein gp120 and the smaller transmembrane protein gp41. The genetic

divergence among different strains of HIV resides mainly in the env gene sequence and

enables the virus evade humoral response. So, it has been suggested that better

understanding of the structure and function of env gene products might help in effective

vaccine design (Kwong et al., 1998).

3.2.5.2 Genes encoding viral enzymes

The gag-pol ORF encodes a precursor protein of 160 kd called PR160gag-pol by

ribosomal frameshifting at gag pol junction, which upon cleavage yields the three viral

enzymes Protease, Reverse Transcriptase and Integrase. The protease is
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autocatalytically cleaved from the precursor protein during the viral assembly process

and is fully active as dimer. The similarity of viral proteases to other aspartyl proteases

such as angiotensin converting enzyme has greatly facilitated the design of potent

antiviral drugs, including inhibitors of dimerization and molecules that bind to active

catalytic sites (Flexner, 1998).

The viral reverse transcriptase (RT) is an RNA dependent DNA polymerase. It serves

three activities as RNA dependent DNA polymerase, DNA dependent DNA polymerase

and RNAse H. The RT is first cleaved from precursor protein to form a p66 homodimer

and after a second cleavage to form p66-p51 heterodimer. RT has the major role in the

generation of diversity in retroviruses. During the replication the fidelity of the enzyme

in case of HIV-1 has been found to range from 1/1700 to 1/4000 misincorporation per

nucleotide per replication. So, for the 9.7 Kb HIV-1 proviral genome, the invivo error

rate has been estimated to be one misincorporation per replication cycle (Varmus, 1988,

Lukashov et al., 1998).

3.2.5.3 Regulatory genes

In addition to gag, pol and env, HIV has six accessory genes viz. tat (coding for trans

activator of transcription), rev (encoding for regulator of viral expression), vif (encoding

the virion infectivity factor), vpr (encoding the viral protein R), vpu (encoding the viral

protein U in HIV-1) or vpx (encoding the viral protein X in HIV-2) and nef (encoding

the negative regulatory factor). These viral regulatory genes and their products enable

the virus to manipulate host cell processes and to achieve efficient replication under

host selective pressure, thus contributing to disease progression (Emerman et al., 1998).
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3.2.6 Epidemiology

3.2.6.1 Global prevalence

A total of 33.2 million (30.6–36.1 million) people were living with HIV in 2007, 6.3

million less than in 2006. The percentage of the world's adult population living with

HIV has been leveling off and is declining in Sub-Saharan Africa. However, the sheer

number of people living with HIV continues to increase, as there were only 29 million

people living with HIV in 2001. WHO has reported that the downward revision in

prevalence of 6.3 million is largely due to improved and expanded surveillance, data

collection and methodologies. Roughly 70% of the difference is explained by reductions

in HIV prevalence in India (which alone accounts for approximately half the revision)

and several sub-Saharan African countries, including Nigeria, Mozambique, Zimbabwe,

Kenya and Angola. The remaining 30% of revisions mostly occurred in a number of

sub-Saharan African countries. Global HIV incidence (the number of new infections)

decreased to 2.5 million [1.8-4.1 million] in 2007, down from 3.2 million [2.1-4.5

million] in 2001. HIV incidence declined the most in sub-Saharan Africa, where a total

of 1.7 million [1.4- 2.4 million] people became infected with HIV in the past year,

declining from 2.2 million [1.7–2.7 million] new infections in 2001. In addition to the

declines in new infections in sub-Saharan Africa between 2001 and 2007, the estimated

annual number of new HIV infections decreased clearly in South and South-East Asia

(UNAIDS 2007).

A total of 39.5 million (34.1–47.1 million) people were living with HIV in 2006, 2.6

million more than in 2004. This figure includes the estimated 4.3 million (3.6–6.6

million) adults and children who were newly infected with HIV in 2006, which is about

400000 more than in 2004. In 2006 it has been reported that, in many part of the world,

new HIV infections are heavily concentrated among young people (15-24 years of age).

Among adults 15 years or above, young people accounted for 40% of new HIV

infection in 2006. The burden of HIV and AIDS was highest in Sub-Saharan Africa,
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where two thirds population (63%) of all adults and children with HIV globally were

living. One third (32%) of all people with HIV globally live in Southern Africa and

34% of all death due to AIDS in 2006 occurred there (AIDS Epidemic update, 2006).

An estimate of global summary of HIV/AIDS has been shown below:

Number of people living with HIV in 2007

Total 33.2 million (30.6-36.1 million)

Adults 30.8 million (28.2-38.6 million)

Women 15.4 million (13.9-16.6 million)

Children under 15 years 2.5 million (2.2-2.6 million)

People newly infected with HIV in 2007

Total 2.5 million (1.8-4.1 million)

Adults 2.1 million (1.4-3.6 million)

Children under 15 years 420 000 (350 000-540 000)

AIDS death in 2007

Total 2.1 million (1.9-2.4 million)

Adults 1.7 million (1.6-2.1 million)

Children under 15 years 330 000(310 000-380 000)

Source: AIDS epidemic update, 2007, UNAIDS

3.2.6.2 Epidemiological situation of HIV/AIDS in Nepal

The first case of AIDS in Nepal was reported in 1988 (Gurubacharya et al., 1994). As of

December 2007, National Center for AIDS and STD Control (NCASC) has officially

confirmed 10,546 HIV positive cases and 1,610 confirmed cases of AIDS among the

total HIV in Nepal (NCASC, 2007). UNAIDS has estimated the adult (15-49 years)

HIV prevalence rate of 0.5% by the end of 2005 in general population whereas the

number of people living with HIV in the same time has been estimated to be 74,000 of

which 16,000 are women. World Bank estimate has shown that one third of HIV
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infection nationwide is among injecting drug users. About 5100 AIDS death have been

reported by the end of 2005 (UNAIDS, 2006).

Over the last few years HIV/AIDS epidemic in Nepal has gained ground and Nepal has

progressed from a low prevalence country to a country with 'concentrated epidemic'. A

situation analysis study of HIV/AIDS conducted in 2000 has identified the young

people, Mobile populations, Female Sex Workers, Men who have sex with men,

Injecting drug users, and Children as the most vulnerable to HIV/AIDS in Nepal

(Pokhrel et al., 2000). Most of the HIV infections in Nepal has been caused by HIV-1

though recently seroevidence of HIV-2 has been reported from Bhairahava, Nepal

(Chander et al., 2004). Around 10 years ago Nepal was described as a country having

comparatively lower prevalence of HIV/AIDS compared to other countries in Southeast

Asia. Seasonal migration to Indian Cities for seeking job and sexual trafficking across a

porous Indian border (Seddon, 1998), fuelled by the bloody Maoist conflict, has raised

Nepal's HIV prevalence second highest in the region after India (Singh et al., 2005).

About 40% of the  an estimated 30,000 injecting drug users in Nepal have been reported

to be infected with HIV (Karki, 2000) whereas about 68% of injecting drug users in

Kathmandu Valley, 22% in Pokhara and 35% in Eastern Terai have been reported to be

infected with HIV (New Era, 2002). A molecular Epidemiological study has shown that

the epidemic among IDUs is exclusively caused by a subtype C of HIV of restricted

genetic diversity and possibly of Indian origin (Oelrichis et al., 2000). The predominant

mode of transmission of HIV has been described to be heterosexual contact with

commercial sex workers. In Kathmandu valley about 17% of female commercial sex

workers (FCSWs)  have been reported to be infected with HIV (UNDP You and Aids,

2005)  whereas only about 4% of Sex workers and 1.5% of their clients have been

reported to be infected with HIV from Terai regions (FHI, 2000). About 50% of HIV

cases in Nepal have been identified to be from the 29 Highway districts (FHI, 2002).

UNAIDS has estimated that at least 10% of 2 to3 millions of Nepalese migrant workers

in India have been infected with HIV (Irin News Network Reuters News Alert, 2005).

Recently, it has been reported that 38% of repatriated sex trafficked Nepalese women
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and girls have been tested positive for HIV (Silverman et al., 2007). HIV prevalence

among migrants within Nepal and to Indian cities have been reported to be 2.3% and

8.9% respectively (Gurubacharya et al., 2004). Similarly, another study among male

migrant returnees from Indian cities in Doti districts has reported a prevalence rate of

8% (Poudel et al., 2003).

3.2.6.3 Risk factors and Transmission of HIV

1. Sexual transmission

Globally, HIV is mostly transmitted through sexual contact. Both the fluid and cellular

components of semen has been found to contain HIV, as do endocervical secretions.

The rate of transmission of HIV depends upon the sexual behaviors and sexual practices

vaginal intercourse in conditions of other sexually transmitted infections or during

menses, sexual mixing patterns and level of condom use, have been recognized as

factors affecting spread (Folks et al., 1998). Similarly, the efficiency of transmission is

also dependant on level of viremia, infectivity and virulence of particular HIV strain,

and the presence of STDs such as genital ulcers (Plummer et al., 1991).

2. Parenteral transmission

Parenteral route of transmission of HIV is common among IDUs due to exposure to

HIV infected blood through the sharing and use of contaminated needles or other

injections equipments. It has been reported that unsafe sexual practices may also have

been contributing some infections among IDUs (Nelson et al., 1991).

3. Transmission via blood and blood products

The likelihood of HIV infection occurring in recipients of HIV positive blood is close to

100% and the prevalence of HIV among recipients of blood or blood products before
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the screening of HIV in blood units is quite high. In countries where screening of blood

for HIV has been instituted, the risk of HIV transmission through screened blood has

been estimated to be 1/36000-1/225000 per unit transfused. This residual risk is

reported to be due to antibody negative infected donors in the window period (Folks et

al., 1997).

4. Perinatal transmission

Prospective studies of infants born to HIV infected women have shown the perinatal

transmission rate to be ranging from 13-40%. Perinatal transmission can occur in utero,

during birth and postnatally probably by breast feeding (Folks et al., 1997). The risk of

perinatal transmission has been reported to vary with the disease state of the mother and

is highest during acute primary infection and with advanced symptomatic disease

(European Collaborative Study, 1992).

5. Transmission in Health care setting

The average risk of seroconversion after a needle-stick injury with HIV positive blood

is about 0.3% (Tokars et al., 1993). Nosocomial transmission has been reported from

different parts of world in various settings.

3.2.6.4 Pathogenesis and Clinical features

In HIV infection there are distinct three phases, Acute infection (4-8 weeks),

Asymptomatic infection or clinical latency (10-11 yrs) and ultimately AIDS defining

diseases and death (2-3 yrs). After the establishment of primary infection, the virus is

disseminated to lymphoid organs where it persists with minimal expression for the time

of clinical latency and finally a profound expression of HIV provirus occurs leading to

immune suppression and onset of opportunistic infection as well as neoplasms and

eventually, the death (Schupach, 2003).
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Acute Retroviral Syndrome

It occurs in 50-70% of infected patients and is characterized by flu like or infectious

mononucleosis like disease with fever, generalized lymphadenopathy, sore throat,

arthralgia, myalgia, fatigue, rash, and/or weight loss. These symptoms typically resolve

within 5-30 days (Schupbach, 2003).

Clinical Latency

The state of acute infection is followed by a long stage of disease free clinical latency.

In most of the untreated adult patients, the median time to AIDS is estimated at 10-11

years. The incubation time may be as short as 2 to 3 years in 5-10% of patients who are

rapid progressors (Schupbach, 2003).

AIDS

AIDS is the end stage clinical manifestation of HIV infection. Due to relentless

production of HIV proteins, maintained by continuous viral replication in productively

infected cells, and the ensuing elimination of host cells over many years finally lead to

the destruction of immune system, which is clinically manifested by opportunistic

infections and tumors. The infection in central nervous system (CNS) may lead to

distinct HIV-associated disease, including the HIV associated dementia complex,

vacuolar myelopathy, and sensory neuropathy (Price, 1996, Schupbach, 2003).

3.2.6.5 Laboratory diagnosis of HIV Infection

HIV is acquired most frequently through unprotected sexual contact, so a number of

moral, ethical, legal, and psychological issues are related to HIV testing. Laboratory

diagnosis is the only way to establish the HIV infection status of an individual.
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The main purposes of HIV testing are:

1. to identify of asymptomatic and symptomatic HIV positive individuals.

2. to assure safety of blood and blood related products.

3. to motivate for behavior changes through counseling among those high risk

behavior individuals who tested anti HIV negative.

4. to induce behavior change and prevent further HIV transmission by counseling

in those individuals who tested anti HIV positive.

5. to monitor trends of HIV epidemic (Luft et al., 2004).

HIV infection can be detected by:

1. Indirect or serologic detection of HIV infection

i. Screening tests.

ii. Supplemental or Confirmatory tests.

2. Direct detection of HIV infection

i. Detection of p24 antigen

ii. Isolation of HIV

iii.Molecular amplification methods

i. Screening tests

a. Indirect binding assays

In this type of tests, the antigen bound to carrier serves as the target for the patient's

antibody. Bound antibody is detected by second labeled antihuman antibody. This type

of assay includes both the 'first generation tests' and 'second generation tests'. The first

generation tests viz. EIA, IF, WB use antigen from viral lysate that contain full range of

viral antigens as well as some cellular antigen. The second generation tests viz. EIA,



44

LIA use restricted number of recombinant or synthetic peptides as antigen (Schupbach,

2003).

b. Antibody capture assay

In this assay, capture agent (anti human Ig, protein A, G) specific for human Ig

(frequently used for IgM, IgA, detection) is immobilized in carrier. Human

immunoglobin of all specificities bound. Then specific labeled antigens bind to

antibody of corresponding specificity. Labeled viral antigen may be lysate derived,

recombinant or a synthetic peptide (Schupbach, 2003).

c. Double antigen sandwich assay (DAGS)

DAGS assay include the so called 'third generation test'. Antigen bound to carrier act as

target for patient's corresponding antibody. Bound antibody is detected with, same

labeled Antigen added in solution. The antigen used is recombinant or /and synthetic

(Schupbach, 2003).

d. Fourth generation screening tests

Fourth generation screening tests detect both antibodies and antigen (p24 antigen).

The average gain in time to detection compared with third generation kits is 3 to 5 days

(Gurtler et al., 1998, Ly et al., 2001, Schupbach, 2003).

e. Rapid screening assays

Rapid tests can give results within minutes. These tests may be of different formats,

including DAGS, indirect binding assays, antibody capture assays, agglutination or

chromatographic assay. Some of the commercially available rapid screening tests are

DIA Dot HIV1+2 assay, HIV TRI-DOT test, Oraquick Rapid HIV-1 antibody test,
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Reveal Rapid HIV antibody test, UniGold Recombigen HIV antibody test etc. The

diagnostic sensitivity of some of these tests has been reported to be somewhat inferior

to third generation ELISA based antibody tests, especially in seroconversion panels

(Kuun et al., 1997, Giles et al., 1999). However, others have been shown to give

comparable diagnostic sensitivity and specificity, even during seroconversion and have

been recommended for certain diagnostic settings (Zaw et al., 1999, Phillips et al.,

2000).

ii. Supplemental or confirmatory tests

a. Western blot

In HIV testing western blot has remained principal confirmatory test worldwide

(Mylonakis et al., 2000). The sensitivity of Western blot in seroconversion panels has

been reported to be inferior to other third and fourth generation screening tests, and WB

is prone to detect cross reactive antibodies, which results in high rate of indeterminate

results (Pollet et al., 1991, Schupbach, 2003). The antigens in western blot are derived

from the viral lysate or recombinant antigens, separated in polyacrylamide gel

electrophoresis and blotted on nitrocellulose paper. The interpretation criteria for a

positive western blot test are different as set by different authorities. The world health

organization recommendation specifies any two of gp160, gp120, and gp41 (WHO,

1990). The American Red Cross specifies at least one band each from Env, Gag and Pol

and the consortium for Retroviruses Serology Standardization specifies at least two

bands, p24 or p31 plus gp41 or gp120/gp160 (Schupbach, 2003).

b.Immunoblot

In immunoblot recombinant or synthetic HIV proteins are mechanically applied onto

the solid membrane and do not contain contaminating human cell proteins and are

highly specific (Luft et al., 2004).
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2. Direct detection of HIV infection

i. Detection of p24 antigen

The HIV gag gene encoded core protein (p24) antigen can be detected in serum or

plasma during the acute phase of primary HIV infection (window period), during very

late symptomatic stage of infection and in the newborns born to HIV infected mothers.

Detection of p24 antigen is mostly performed in EIA format. The test principle consists

of binding the p24 antigen present in a sample to anti-p24 specific, usually monoclonal,

capture antibodies, which coat a solid support. Unbound sample components are

washed away and bound antigen reacts with another p24 specific antibody conjugated

with enzyme. For a confirmation of a reactive result, the sample must be subjected to an

additional confirmatory neutralization assay (Schupbach, 2003).

The overall sensitivity of standard p24 antigen testing for detection of HIV infection in

infants is 50 to 75% and specificity is greater than 95% (Borkowsky et al., 1989,

Andiman et al., 1992).

ii. Isolation of HIV

HIV can be cultured from lymphocyte in peripheral blood. Leucocytes are separated

from anticoagulated blood by Ficoll centrifugation and co-cultured with

phytohemagglutinin stimulated leucocytes from healthy blood donors. In order to detect

the viral growth, culture supernatant is periodically assayed for p24 antigen. Cultures

usually become positive within 2 weeks, but culture times of up to 60 days have been

reported. The procedure has been reported to be 90% sensitive at all stage of HIV

infection, but the success rate is lower for asymptomatic patient (Burgard et al., 1992).
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iii. Detection of viral nucleic acid

Amplification assays such as Reverse transcriptase PCR, DNA PCR and branched DNA

tests are commonly used for detection and quantification of HIV in clinical specimens.

With ultra sensitive protocols developed for all three methods the detection limit of 20-

50 HIV-1 RNA copies per ml has been already reached (Yilmaz, 2001, Schupbach,

2003). PCR for viral DNA or RNA is particularly important for diagnosis of pediatric

HIV-1 infection, and it has been reported to be clearly more sensitive than virus culture

(Bremer et al., 1996, Nelson et al., 1996). Nucleic acid amplification methods are used

for viral load determination, which is useful to monitor the progression of disease and

antiretroviral therapy (Schupbach, 2003).

The diagnosis of HIV infection by using gold standard serology, usually duplicate

immunoassays (EIAs) with confirmation by western blotting is neither feasible nor

practical in many developing world locations due to technical and financial constraints

(Anonymous, 1998). So, a strategy based on an alternative HIV testing strategy not

requiring western blot proposed by Sato et al. (1994) has been  recommended by WHO

for resource limited settings.

3.2.6.6 Treatment

A large number of antiviral drugs are approved for treatment of HIV infections. Current

drug regimens can prolong the survival of patient but not cure HIV. These include

nucleoside analogue reverse transcriptase inhibitor (NRTIs), protease inhibitors (PIs),

non nucleoside reverse transcriptase inhibitors (NNRTIs) and fusion inhibitors. The

fusion inhibitors are newest class of drugs that block virus entry into cell. Researches

have shown that by taking three or more antiretroviral drugs at the same time, each

attacking HIV in different points in its cycle of replication, then treatment is more

effective than one or two drugs alone. So the common treatment is to use combination
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of three or more drugs which include drugs from different classes. This is called

HAART (highly active antiretroviral therapy). Such combination of drug has been

shown to reduce the risk of developing resistance to any individual drug. HAART often

can suppress viral replication below limits of detection in plasma, decrease viral load in

lymphoid tissues, allow the recovery of immune responses to opportunistic infections,

and prolong patient survival (Brooks et al., 2004).

3.2.6.7 Prevention

No vaccine is currently available for preventing HIV infection. Many candidate

vaccines are under development and are at different stages of testing. Vaccine

development is difficult because HIV mutates rapidly, is not expressed in all cells that

are infected, is not completely cleared by host immune response after primary infection

and lack of an appropriate animal model. The only way to avoid epidemic spread of

HIV is to maintain a lifestyle that minimizes or eliminates the high risk factors (Brooks

et al., 2004).

3.3 HCV/HIV Coinfection

Coinfection with HCV in HIV infected individuals is common, presumably due to the

shared route of transmission of these viruses.  The prevalence of HCV infection among

HIV infected individuals varies substantially among different risk groups (Dieterich et

al., 1999). The prevalence of HCV among injection drug users who are HIV infected is

50 to 90% (Huemer et al., 1990, Thomas et al., 1996). Among HIV positive

hemophiliacs, coinfection with HCV has been reported upto 85 % (Zylbergberg et al.,

1996, Dieterich et al., 1999). The rate of sexual transmission of HCV may be increased

in the presence of HIV (Fiore et al., 1996, Wejstal, 1999). The rate of mother to infant

transmission of HCV has been reported to increase in the presence of HIV, presumably

due to high level of viremia observed in coinfected individuals (Thomas et al., 1998,

Zanetti et al., 1999).
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3.3.1 The impact of HIV on HCV infection

Only 20 -30% of immunocompetent individuals with HCV will progress to cirrhosis

over an average of 15-30 years. Various studies suggest that in HIV positive individuals

progression is likely to occur more frequently and at a faster rate (Soto et al., 1997,

Benhamou et al., 1999). It has been found that coinfected patients have comparably

higher levels of HCV viremia and HCV in other body fluids (Cribier et al., 1995).

Although HIV/HCV coinfection results in a more rapid progression of liver disease ,its

effect on mortality is controversial .Some studies have shown a higher rate of mortality

from liver related disease in the coinfected patients (Di Martino et al., 2000), while

others have not shown any effect on survival (Macias et al., 1998). Though false

negative antibody tests are less common with newer assays in the setting of HIV

infection and may relate to the degree of immunosuppression present (Berggren , 2001).

3.3.2 The impact of HCV on HIV infection

Although a matter of dispute, HCV may have a deleterious effect on HIV progression.

The Swiss HIV cohort study and others have demonstrated that HCV infection was

independently associated with an increased risk of progression to AIDS or death,

despite a similar use of antiretroviral therapies within the coinfected groups as those

with HIV alone (De Luca et al., 2002, Sulkowsky et al., 2002). Other studies have not

shown any direct alteration of the course of HIV and progression to AIDS in the

presence of HCV coinfection (Dorrucci et al., 1995, Bonacini et al., 2000).
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CHAPTER-IV

4. MATERIALS AND METHODS

4.1 Materials

4.1.1 Equipments

Following equipments available at NRCS, CBTS were used during the entire period of

study.

Centrifuge (Hettich, Rotina 35)

ELISA processor (BEP III ELISA Processor, Germany)

Refrigerator (White-Westinghouse, USA)

Incubator (Ambassador, India)

Micropipettes (Human, Germany)

4.1.2. Test kits and Reagents

HIV –Enzygnost Anti –HIV ½, Dade Behring, Germany

HIV TRI-DOT Kit (J. Mitra and Co)

Genedia anti –HCV ELISA kit, Green Cross Corporation, Korea

HCV TRI-DOT Kit (J. Mitra and Co)

4.1.3 Glasswares and others

Test tubes (Borosil, India)

Nonsterile Latex Disposable Gloves (Top Gloves, Malaysia)

Distilled water
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Micropipette tips

4.2 Methodology

4.2.1 Study design

Present study was a descriptive cross-sectional study conducted in Nepal Red Cross

Society, Central Blood Transfusion Service, Exhibition Road, Kathmandu, during a

period of 9 months (1st December 2006 to 1st September 2007).

4.2.2 Study population

The study population was blood donors. Donors included in this study were donating

blood in Blood Transfusion Center, Exhibition Road or in Mobile camps organized in

Kathmandu Valley. The categories of donors that were present in this study were

volunteers and replacement who may be first time or repeat donor. All the individuals

selected by donor screening criteria as of NRCS, CBTS (Standard Operating Procedure,

2006) were requested to fill a donor questionnaire, also serving as a consent for HIV

and HCV testing and each donor was given a donor number and for all later

investigations, the donor number was used as identification.

Volunteer and Replacement Blood Donors

A volunteer (non-remunerative) donor is one who is not paid for the donated blood. A

replacement donor is again a non remunerative donor who donated blood for a

particular patient admitted in hospital   in replacement.

First time and Repeat Donors

Donors who have made a recorded donation (by blood donor card/Register) or who
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described themselves as repeat donors were defined as repeat donors. Donors who

described themselves as first time donors were defined as first time donors.

4.2.3 Sample size and Inclusion criteria

Sample size for present seroprevalence study was estimated as per instructions of

Health Research Methodology (2001) published by WHO. For the study on

seroprevalence of HIV, a minimum sample size of 33,098 was estimated using the

following parameters:

Confidence Interval- 95%

Assumed prevalence- 0.4% (Thapa, 2004)

Allowable error- 17%

Same sample size was used to study seroprevalence of HCV because the study was also

aimed for overall coprevalence and coinfection rate.

Repeated samples from the same donor were not included in the study keeping in view

of selection bias.

4.3 Collection of Blood sample

Blood samples were collected by medical professionals (Laboratory Technicians and

Nurses) using aseptic technique. Before collection of sample each donor was requested

to fill the donor form (Questionnaire).

With the help of sterile syringe, 350 ml blood was drawn in blood bag labeled with

sample number. At the same time, about 5 ml of blood was drawn and dispensed in a

test tube having labeled with corresponding sample number.
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4.4 Sample processing

All serum samples were tested for presence of Anti HIV-1 and 2 antibodies and Anti

HCV antibodies using the commercially available EIA based Test kits following the

standard protocols recommended by the Kit manufacturers maintaining all the standard

operating procedures developed by CBTS Laboratory.

4.4.1 Detection of anti HIV antibodies by Enzygnost Anti HIV ½ Test

The methodology used for the detection of anti HIV by ELISA was exactly followed as

directed by the manufacturer's protocol (Dade Behring Marburg Gmbh, Anti HIV ½

plus, Germany).

i. All the reagents and serum were brought at room temperature

ii. The number of wells required for the assay was ascertained.

iii. 25 microliter /well sample buffer was filled in each well.

iv. 100 microliter/well of the negative control was pipetted into 2 wells  and 100

microliter/well of the positive control in 2 wells.100 microliter/well of undiluted

serum was dispensed into the following wells.

v. The test plate was then placed inside the Behring ELISA processor

vi. The remaining processing steps were then carried out fully automatically.

4.4.2 Detection of anti HIV antibodies by HIV TRI-DOT Test

The methodology used for the detection of anti HIV by HCV TRI-DOT was exactly

followed as directed by the manufacturer's protocol (J. Mitra and Co. Pvt. Ltd).

i. All the reagents and serum were brought at room temperature

ii. 3 drops of buffer solution  was added to the center of the test device.
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iii. Using the sample dropper provided, a drop of serum to be tested was placed on the

center of the device.

iv.  5 drops of buffer solution was added .

v.   2 drops of  Protein A conjugate was added.

vi.  5 drops of buffer solution was added.

vii. Result was read immediately.

4.4.3 Detection of anti HCV antibodies by Genedia HCV  ELISA Test

The methodology used for the detection of anti HCV by ELISA was exactly followed as

directed by the manufacturer's protocol (Green Cross Corporation, Korea).

i. All the reagents and serum were brought at room temperature

ii    The number of wells required for the assay was ascertained.

iii. 200 microliter/well Sample diluent was filled in each well.

iv. 10 microliter/well of the negative control was pipetted into 2 wells  and 10

microliter/well of the positive control in to 2 wells.100 microliter/well of undiluted

serum was dispensed into the following wells.

v. The remaining processing steps were then carried out fully automatically.

4.4.4 Detection of anti HCV antibodies by HCV TRI-DOT Test

The methodology used for the detection of anti HCV by HCV TRI-DOT was exactly

followed as directed by the manufacturer's protocol (J. Mitra and Co. Pvt. Ltd).

i. All the reagents and serum were brought at room temperature

ii. 3 drops of buffer solution  was added to the center of the test device.

iii. Using the sample dropper provided, a drop of serum to be tested was placed on the

center of the device.

iv.  5 drops of buffer solution was added .

v.   2 drops of  Protein A conjugate was added.

vi. 5 drops of buffer solution was added.
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vii. Result was read immediately.

4.4.5 Diagnostic strategy

4.4.5.1 HIV testing strategy

HIV testing was done following the alternative HIV testing strategy II recommended by

WHO.

Sera

Enzygnost Anti HIV ½ Test

Reactive                                         Non reactive

HIV TRI-DOT

(J. Mitra and Co)

Reactive                  Non reactive

HIV antibody present HIV antibody absent

(Considered as 'Seropositive') (Considered as 'Seronegative')
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4.4.5.2 HCV testing strategy

Anti HCV testing was done using following strategy that uses two different Enzyme

Immunoassays.

Sera

Genedia Anti HCV ELISA Test (Greencross, Corp)

Reactive                                         Non reactive

HCV TRI-DOT

(J. Mitra and Co)

Reactive                  Non reactive

HCV antibody present HCV antibody absent

(Considered as 'Seropositive') (Considered as 'Seronegative')

4.5 Statistical Analysis

The statistical significance of the differences in seroprevalence was tested using Chi

Square test and Pearson's correlation Test, whenever applicable. A detailed Statistical

analysis is presented in Appendix-IV.
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CHAPTER-V

5. RESULTS

During the study period, screening of antibodies to HCV (Anti HCV antibodies) and

HIV (Anti HIV-1 and 2 antibodies) was done in sera of 33,255 blood donors in

Serology Laboratory of CBTS, NRCS, Exhibition Road, Kathmandu using the third

generation ELISA kits and an automated  ELISA processor (BEP III).

5.1 Pattern of Study population

A total of 33,255 blood donors were included in the present study. Among the total,

28,989 (87.2%) were males, 4,266 (12.8%) were females, 29,552 (88.9%) were

volunteer donors while 3,703 (11.1%) were replacement donors. Similarly, 16,476

(49.5%) donors were first time donors and 16,779 (50.5%) were repeat donors. The age

of the blood donors ranged from 18-60 years, with the mean age of 28.9 years (Std. Dev

= 8.4). The mean age of male donors was 29.04 years (Std. Dev = 8.4) and of female

donor was 28.35 years (Std .Dev = 8.6).
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Figure 5.1.2: Age and sex wise distribution of blood donors

5.2 Seroprevalence of HCV

Among the total of 33,255 blood donors studied, 221 had positive serological test for

Anti HCV antibodies. Thus, the overall seroprevalence of HCV among blood donors

was found to be 0.66% (221/33,255). Higher seroprevalence was observed in male

donors (0.7%) than in female donors (0.39%) and the difference observed in

seroprevalence was statistically significant (P < 0.05) (Table 5.2).

S.N Anti

HCV

Test

Male Sero-

Prevalence

(%)

Female Sero-

Prevalence

(%)

Total Overall

Sero-

Prevalence

(%)

P -

value

1 Positive 204 0.7 17 0.39 221 0.66 P<0.05
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2 Negative 28,785 4,249 33,034

Total 28,989 4,266 33,255

Table 5.2: Seroprevalence of HCV

5.3 Age and sex specific seroprevalence of HCV

The overall highest seroprevalence of HCV was observed in the age group 21-30 years

followed by age group 31-40 years, whereas the mean age of the HCV seropositive

donors was 28.16 years (Std. Dev = 6.8). The highest seroprevalence (0.82%), observed

in age group 21-30 years, was significantly higher when tested with the other age

groups as a whole (P < 0.05). Among the male donors, the highest seroprevalence

(0.88%) was observed in the age group 21-30 years and the difference observed with

other age groups as a whole was highly significant (P < 0.05). Among females, the

highest seroprevalence (0.47%) was observed in the age group 41-50 years and the

difference was not statistically significant when tested with other age groups as a whole

(P > 0.05) (Table 5.3).

Age

Group

(Years)

Male No. of

Sero

positive

Sero

Prevalence

(%)

Female No. of

Sero

positive

Sero

Prevalence

(%)

Overall

Sero

prevalence

(%)

≤20 4,462 21 0.47 972 4 0.41 0.46

21-30 13,931 123 0.88 1,773 6 0.33 0.82

31-40 7,388 50 0.67 1,067 5 0.46 0.65

41-50 2,742 9 0.32 419 2 0.47 0.34

51-60 466 1 0.21 35 0 0.00 0.19

Total 28,989 204 4,266 17



61

Table 5.3: Distribution of HCV seropositive males and females according to age group

5.4 Pattern of HCV seroprevalence among volunteer and replacement Blood

Donors

The overall seroprevalence of HCV was observed higher in volunteer blood donors than

in replacement blood donors (0.69% vs. 0.4%) and the difference observed was

statistically significant ( P < 0.05). Higher seroprevalence was observed among male

volunteer donors than among male replacement donors (0.74% vs. 0.39%) and the

difference observed was statistically significant (P < 0.05). Contrastingly, higher

seroprevalence was observed among female replacement donors than among female

Volunteer donors (0.39% vs. 0.6%) but this result was not statistically significant (P >

0.05) (Table 5.4).

S.N Subjects Male Female Overall

Sero-

prevalence

(%)

Anti

HCV

Neg

Anti

HCV

Pos

Sero-

Prevalence

(%)

Anti

HCV

Neg

Anti

HCV

Pos

Sero-

Prevalence

(%)

1

Volunteer

donors
25,261 190 0.74 4,085 16 0.39 0.69

2

Replacement

donors
3,524 14 0.39 164 1 0.6 0.4

P < 0.05 P > 0.05 P < 0.05

Table 5.4: Distribution of HCV seropositive males and females by type of donation

5.5 Pattern of HCV seroprevalence among first time and repeated donors
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The overall seroprevalence of HCV among first time and repeat blood donors was

almost similar (0.65% vs. 0.67% respectively). The HCV seroprevalence among male

first time donors and among male repeat donors was almost similar (0.7% vs. 0.69%

respectively) and the difference was not statistically significant (P > 0.05). Slightly

higher seroprevalence was observed in female repeat donors than in female first time

donors but the result was not statistically significant (0.42% vs. 0.37%) (P > 0.05)

(Table 5.5).

5.6 Pattern of HCV seroprevalence among volunteer and replacement donors

according to times of donation

The seroprevalence of HCV among first time volunteer donors was 0.71% and among

first time replacement donors was 0.24% and the difference observed was statistically

significant (P < 0.05).

S.N Subjects Male Female Overall

Sero

Prevalence

(%)

Anti

HCV

Neg

Anti

HCV

Pos

Sero

Prevalence

(%)

Anti

HCV

Neg

Anti

HCV

Pos

Sero

Prevalence

(%)

1 First

time

donors

13,744 98 0.7 2,624 10 0.37 0.65

2 Repeat

donors
15,041 106 0.69 1,625 7 0.42 0.67

P > 0.05 P  > 0.05 P > 0.05

Table 5.5: Distribution of HCV seropositive males and females according to times of

donation.
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S.N Subjects First time donors Repeat donors

Anti

HCV

Neg

Anti

HCV

Pos

Sero-

Prevalence

(%)

Anti

HCV

Neg

Anti

HCV

Pos

Sero-

Prevalence

(%)

1 Volunteer

donors
14,341 103 0.71 15,005 103 0.68

2 Replaceme

nt donors
2,027 5 0.24 1,661 10 0.59

P < 0.05 P > 0.05

Table 5.6: Distribution of HCV seropositive volunteer and replacement donors

according to times of donation

The seroprevalence of HCV among repeat volunteer donors was 0.68% and among

repeat replacement donor was 0.59%, the little difference observed  was not statistically

significant (P > 0.05) (Table 5.6).

5.7 Seroprevalence of HIV

Out of 33,255 blood donors studied, 65 had positive serologic test for Anti HIV

antibodies. Thus, the seroprevalence of HIV among the blood donors was found to be

0.19%. No significant difference in seroprevalence was found between males and

females, but the percentage of seropositive male donors (0.2%, 58/28,989) was found

slightly higher than that of females (0.16%, 7/4,266) (P > 0.05).

S.

N

Test Male Sero

Prevalence

(%)

Female Sero

Prevalence

(%)

Total Overall

Sero

Prevalence

(%)

P-

value
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1 Anti

HIV

Positive

58 0.2 7 0.16 65 0.19

P >0.052 Anti

HIV

Negative

28,931 4,259 33,190

Total 28,989 4,266 33,255

Table 5.7: Seroprevalence of  HIV

5.8 Age and sex specific seroprevalence of HIV

The highest percentage of blood donors were of the age group 21-30 years both in

males and females. The overall highest seroprevalence i.e. 0.23% was observed in the

age group 21-30 years. The highest seroprevalence among males i.e. 0.24% was

observed in the age group 21-30 years followed by the age group 51-60 years and ≤ 20

years in which the seroprevalence was 0.21% and 0.20% respectively. The highest

seroprevalence among female i.e. 0.23% was observed in age group 41-50 years

followed by the age group 31-40 years in which the seroprevalence was 0.18% (Table

5.2 and Figure 5.11.4). The mean age of the HIV seropositive blood donors was 27.7

years (Std. Dev = 8). The difference observed in the highest age group was not also

statistically significant when tested with other groups as a whole (P > 0.05).

Age

Group

(Years)

Male No. of

Sero

positive

Sero

Prevalence

(%)

Female No. of

Sero

positive

Sero

Prevalence

(%)

Overall

Sero

Prevalence(%)
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≤20 4,462 9 0.20 972 1 0.10 0.18

21-30 13,931 34 0.24 1,773 3 0.16 0.23

31-40 7,388 9 0.12 1,067 2 0.18 0.13

41-50 2,742 5 0.18 419 1 0.23 0.18

51-60 466 1 0.21 35 0 0.00 0.19

Total 28,989 58 4,266 7

Table 5.8: Distribution of HIV seropositive males and females according to age group

5.9 Pattern of HIV seroprevalence among volunteer and replacement Blood

Donors

Among the total 29,552 volunteer donors, 25,451 were males whereas 4,101 were

females and out of 3,703 replacement donors, 3,538 were males and 165 were females.

The overall seroprevalence of HIV was observed higher in volunteer donors than in

replacement donors (0.2% vs. 0.13%) but the difference was not statistically significant

(P > 0.05). Higher seroprevalence was observed among male volunteer donors than

among male replacement donors (0.2% vs. 0.14%) and this difference was not

statistically significant (P > 0.05) (Table 5.9). Similarly, higher seroprevalence was

observed among female volunteer donors than among female replacement donors

(0.17% vs. 0.00%) but this difference was not statistically significant (P > 0.05).

S.N Subjects Male Female Overall

Sero

prevalence

(%)

Anti

HIV

Neg

Anti

HIV

Pos

Sero

Prevalence

(%)

Anti

HIV

Neg

Anti

HIV

Pos

Sero

Prevalence

(%)
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1 Volunteer

Donors
25,398 53 0.2 4,094 7 0.17 0.2

2 Replacement

Donors
3,533 5 0.14 165 0 0 0.13

P > 0.05 P > 0.05 P > 0.05

Table 5.9: Distribution of HIV seropositive males and females according to type of

donation

5.10 Pattern of HIV seroprevalence among first time and repeat blood donors

Among the total 16,476 first time blood donors, 13,842 were males and 2,634 were

females and among 16,779 repeat blood donors, 15,147 were males and 1,632 were

females. The overall seroprevalence of HIV among first time and repeat blood donors

was almost same (0.20% vs. 0.19%). Slightly higher seroprevalence was observed

among male first time donors than among male repeat donors (0.22% vs. 0.17%) but the

difference observed was not statistically significant (P > 0.05). Considerably higher

seroprevalence was observed among female repeat donors than among female first time

donors (0.3% vs. 0.07%) but the difference observed was not statistically significant (P

> 0.05) (Table 5.10).

S.N Subjects Male Female Overall

Sero

Prevalence

(%)

Anti

HIV

Neg

Anti

HIV

Pos

Sero

Prevalence

(%)

Anti

HIV

Neg

Anti

HIV

Pos

Sero

Prevalence

(%)

1 First

time

donors

13,811 31 0.22 2,632 2 0.07 0.2

2 Repeat 15,120 27 0.17 1,627 5 0.3 0.19
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donors

P > 0.05 P  > 0.05 P > 0.05

Table 5.10: Distribution of HIV seropositive males and females according to times of

donation

5.11 Pattern of HIV seroprevalence among volunteer and replacement donors

according to times of donation

Among the total 29,552 volunteer donors, 14,444 were first time donors and 15,108

were repeat donors and out of total 3,703 replacement donors, 2,032 were first time

donors and 1,671 were repeat donors. The seroprevalence of HIV among first time

volunteer donors was 0.21% and among first time replacement donors was 0.09% but

the difference observed was not statistically significant (P > 0.05). The seroprevalence

of HIV among repeat volunteer donors was 0.19% and among repeat replacement donor

was 0.17%, the difference observed was not statistically significant (P > 0.05) (Table

5.11).

S.N Subjects First time donors Repeat donors

Anti

HIV

Neg

Anti

HIV

Pos

Sero

Prevalence

(%)

Anti

HIV

Neg

Anti

HIV

Pos

Sero

Prevalence

(%)

1
Volunteer

donors
14,413 31 0.21 15,079 29 0.19

2
Replacement

donors
2,030 2 0.09 1,668 3 0.17

P > 0.05 P  > 0.05
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Table 5.11: Distribution of HIV seropositive volunteer and replacement donors

according to times of donation

5.12 Coprevalence of HCV and HIV

Among the total 33,255 blood donors screened, 286 (0.86 %) donors were seropositive

for HCV or HIV or both. Out of those 286 seropositive donors 262 (91.6 %) were males

whereas 24 (8.4 %) (Figure 5.11.1) were females. Among the total of 33,255 blood

donors, 7 donors were seropositive for HIV as well as HCV, thus giving the overall

HCV/HIV coprevalence of 0.02 % (Table 5.11). Among the total of 65 HIV

seropositive donors, 7 donors were seropositive for HCV, thus giving the HCV

coprevalence of 10.76 % (7/65) among the HIV seropositive blood donors (Figure

5.11.2). Similarly, among the total of 221 HCV seropositive donors, 7 donors were

seropositive for HIV, thus giving the HIV coprevalence of 3.16% (7/221) among the

HCV seropositive donors (Figure 5.11.3). The association of the HCV and HIV

seropositivity among the blood donors was found to be statistically significant (P <

0.05). All the seven HCV/HIV seropositive donors were male volunteer repeat blood

donors except one of them who donated for first time and their age ranged from 24-28

years. Notably, the highest seroprevalence of HIV as well as HCV in females was
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observed in the age group of above 30 years whereas the highest seroprevalence of HIV

as well as HCV in males was observed in the age group of below 30 years (Figure

5.11.4 and Figure 5.11.5). The seroprevalence of HCV and HIV in overall blood donors

according to different age groups is positively correlated (Pearson's correlation

coefficient, r = + 0.97) and the correlation coefficient was statistically significant (P <

0.05) (Figure 5.11.6). The seroprevalence of HCV and HIV among female donors of

different age groups was positively correlated (Pearson's correlation coefficient, r =

+0.92) and the correlation coefficient was statistically significant (P < 0.05) (Figure

5.11.7). The seroprevalence of HIV among male and among female donors according to

different age groups was strongly positively correlated (Pearson's correlation

coefficient, r = +0.89) and the correlation coefficient was found to be statistically

significant (P < 0.05) (Figure 5.11.4). Similarly, the seroprevalence of HCV among

male and among female donors, according to different age groups was strongly

positively correlated (Pearson's correlation coefficient, r = +0.83) and this correlation

coefficient was also statistically significant (P < 0.05) (Figure 5.11.5).

S.N Test

Anti HIV

Positive

Anti HIV

Negative Total P value

1 Anti HCV Positive 7(0.02%) 214 221
P <

0.052 Anti HCV Negative 58 32,976 33,034

Total
65 33,190 33,255

Table 5.12: Coprevalence of HCV and HIV
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Figure 5.11.1: Sex wise distribution of HIV and HCV seropositive donors

HIV/HCV
Seropositive
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Figure 5.11.2: Coprevalence of HCV among HIV seropositive blood donors
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Figure 5.11.3: Coprevalence of HIV among HCV seropositive blood donors
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Figure 5.11.4: Age specific seroprevalence of HIV   among male and female blood

donors
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Figure 5.11.5: Age specific seroprevalence of HCV   among male and female blood

donors
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Figure 5.11.7: Age wise trend of HCV and HIV seroprevalence among female blood
donors

CHAPTER-VI

6. DISCUSSION AND CONCLUSION

6.1 Discussion

A total of 33,255 blood donors were screened to detect the presence of Anti HIV-1

and/or 2 and Anti HCV antibodies. Repeatedly reactive test results in two different

EIAs were considered as seropositive for HIV or HCV infection and these data were

used in order to estimate the seroprevalence of respective infection as per NRCS, CBTS

protocol. Blood donors were chosen as study population because it would give the most

closer seroprevalence rate to healthy looking general population as well as it would

highlight in different trends of seroprevalence according to age, gender, type of donor
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and times of donation among donors that would ultimately give evidences to authorities

for assessing their service and appropriately plan for assurance of blood safety.

Among the 33,255 blood donors screened, the overall seroprevalence of Anti HCV

antibodies was observed to be 0.66% (221/33,255). Higher seroprevalence was

observed among male donors (0.7%) than among female donors (0.39%) and the

difference observed in seroprevalence was found to be statistically significant. The

overall highest seroprevalence (0.82%) was observed among the age group 21-30 years

and the difference observed with the other groups was statistically significant. Among

the male donors, the highest seroprevalence (0.88%) was observed in the age group 21-

30 years and the difference in seroprevalence observed with the other groups was

statistically significant. Interestingly, among the females, the highest seroprevalence

(0.47%) was observed in the age group 41-50 years but the difference in seroprevalence

compared with other age groups was not statistically significant. This gender wise

difference in the seroprevalence of Hepatitis C might be due to the difference in the risk

factors and predominant modes of transmission among male and female donors.

Overall seroprevalence of HCV observed in this study was in accordance with the study

of Shrestha (1998), in which a seroprevalence of 0.6% was observed among the general

population. Notably, present seroprevalence was quite lower than as reported by

Sawayama et al. (1996) among general population (1.7%) and by Joshi et al. (1999)

among blood donors of Kathmandu valley (1.1%). Present seroprevalence was fairly

higher than as reported by Singh (1992) among blood donors (0.3%) and by Shrestha

(2006) among healthy males seeking jobs abroad (0.35%) but both of these studies had

used very small sample size. Thus, there has been difficulty in compairing the results of

this study with other studies done above as these studies have used very small sample

size and different generation test kits.

Present seroprevalence of HCV among blood donors observed in this study was lower

than as reported by Al Faleh et al. (1995) in Saudi Arabia (1.8%), Al Guneid et al.
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(1993) in Yemen (2.1%), Darwish et al. (1992) and Bassily et al. (1995) in Egypt (14.4-

26.6%), Wang  et al. (1994) and  Zhang et al. (1992) in Beizing  and Wuhan of China

(1%), Duraisamy et al. (1993) in Malaysia (1.6%), Apichartpiyakul et al. (1999) and

Songsivilai et al. (1997) in Thailand (3.2-5.6%), Panigrahi et al. (1997) in New Delhi of

India (1.8%), Frommel et al. (1993) in Ethiopia (1.6%), Ilako et al. (1995) in Kenya

(0.9%), Ampofo et al. (2002) in Ghana (8.4%), Carreto-Velez et al. (2003)  in Irapuato

of Mexico (1.14%), Gupta  et al. (2004) in Ludhiana of India.

Studies from Northern India have reported HCV seroprevalence ranging from 0.53 -

5.1% among their blood donors (Choudhary et al., 1995, Makroo et al., 1999, Jain et al.,

2003). Studies from Western India have reported HCV seroprevalence ranging from

0.34 - 2.5 % (Arankale et al., 1995, Deshpandey et al., 1998).

The seroprevalence of HCV observed in present study was relatively lower than as

reported in different cities of Pakistan. In Pakistan, the seroprevalence of HCV has been

reported 2.2% from Peshawar (Ahmad et al., 2004), 5.14% from Islamabad (Asif et al.,

2004), 4 - 6.21% from Rawalpindi (Ryas et al., 2001, Khattak et al., 2002, Mumtaz  et

al., 2002, Chaudhary  et al., 2007), 2.89-4.97% from Lahore (Ahmad et al., 2002,

Rahman et al., 2002), 3.26% from Sialkot (Alam et al., 2001), 1.8-6.8% from Karachi

(Ahmed et al., 2001, Akhtar  et al., 2004), 1.87% from healthy blood donors of Queta

(Ali  et al., 2003) but Mahmood et al., (2004) have reported a lower seroprevalence

(0.27%) in Multan.

Present seroprevalence of HCV among blood donors in Kathmandu Valley was higher

than  reported by Mutlu et al. (2004), in Turkey (0.37%), Yumiko et al. (2007), in

Phillipines (0.3%), Tanaka et al. (2004) in Japan (0.49%), Thakral et al. (2006) in India

(0.44%), Mehata et al. (2002) in Rajasthan of India (0.27%).

A thorough literature review suggests that seroprevalence of HCV among blood donors

of Kathmandu valley is relatively lower than in other South Asian countries but fairly
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higher than in developed countries. This might be probably due to geographical

variations, education, testing facilities and strategies, risk behaviors etc.

In the present study, an overall trend of decreasing seroprevalence with increasing age

except in very younger age (i.e. age group ≤ 20 years) was observed, which was similar

to the data reported by Jain  et al. (2003) from New Delhi of India. Such result might be

possibly due to higher exposure rate to HCV in younger age. The maximum

seroprevalence rate was observed at the age group 21-30 years which was also in

accordance with the data reported by Jain et al. (2003). When the data was stratified and

gender wise analysis was done this trend was found consistent with male donor

population only and in case of female donors there was a decreasing trend from very

younger age but there was a gradual but non significant increase in seroprevalence at

the age of 31-40 and 41-50 years.

In the present study, a significant difference in seroprevalence of HCV among different

sex was observed but no such significant difference had been reported by Matte et al.

(2006) in Tanjania, Jain et al. (2003) in New Delhi of India whereas higher

seroprevalence in male than in female donors (0.35% vs. 0.10%) had been reported

from Philippines (Yumiko et al., 2007). However, a higher seroprevalence among

female donors than in male donors (1.42% vs. 1.07%) had been reported from Irapuato

of Mexico (Carreto-Velez et al., 2003). It has been suggested that such a gender wise

difference of seroprevalence might be due to differences in the risk behavior, actual

epidemic situation, education, average age of blood donors, donor selection criteria,

laboratory diagnostic algorithms, risk factors and modes of transmission.

In the present study, higher seroprevalence of HCV was observed among volunteer

donors than among replacement donors (0.69% vs. 0.4%) and the difference was

statistically significant. The seroprevalence was higher among first time volunteer

donors than among first time replacement donors (0.71% vs. 0.24%) and the difference

was statistically significant. Contrastingly, higher seropositivity was reported among
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first time replacement donors than in first time volunteer donors (0.60% vs. 0.27%) by

Thakral et al. (2006) in India and similarly, higher seroprevalence among replacement

donors has been reported by Nanu et al. (1997) from North India. The data in present

study from Kathmandu valley does not support the assumption that, self motivated

volunteer donors are the safe source of blood supply in the donor population studied.

In the present study, almost similar seroprevalence of HCV was observed among first

time and repeat blood donors. This result was in accordance with that reported by Jain

et al. (2003) in New Delhi of India and Chaudhary et al. (1995) from India. This result

was also in accordance with the study by Retrovirus Epidemiology Donor Study

(REDS) group (Schreiber et al., 2001) who also reported no difference in donor

behavioural risk factors and incidence of HCV infection among frequent repeat whole

blood donors than infrequent repeat whole blood donors. The seroprevalence of HCV

among first time voluntary donors (0.71%) and among first time replacement donors

(0.24%) observed in present study was significantly different and was totally in

discordance with the study of Thakral et al. (2006). The seroprevalence among first

time volunteer donors and among repeat volunteer donors was found to be almost

similar (0.71% vs. 0.68%) which was against the assumption that the regular volunteer

donors are the safest source of blood supply under the population studied. Such trend

might either be due to the lack of awareness among both donor groups regarding minor

modes of HCV transmission like tattooing, ear/nose piercing, use of contaminated

Scissors and blades by Barbers and sharing of shaving kits which may be responsible

for maintaining a relatively constant seroprevalence rate among the two groups or

ineffectiveness of post donation education and counseling in the donor population

studied.

Among the 33,255 blood donors screened, the overall seroprevalence of Anti HIV-1 and

2 was observed to be 0.19% (65/33,255). The seroprevalence rate observed in present

study was significantly lower than reported by Thapa (2004) who reported a

seroprevalence rate of 0.41% among the blood donors of Kathmandu. Relatively lower
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seroprevalence rate was observed in present study than reported by Sharma et al.,

(2002) among donors in Tribhuvan University Teaching Hospital, Kathmandu (0.30%)

and by UNAIDS/WHO (2002) who reported a quite higher seroprevalence rate (0.59%)

(http://www.un.org.np/index.php). The decrease in the seroprevalence rate might be due

to increased awareness to HIV/AIDS, self exclusion from donation by those who

practice risk behavior, using of stringent donor selection criteria by the authorities,

regarding seroprevalence of HIV.

Present seroprevalence of HIV among blood donors in Kathmandu Valley observed in

this study was more or less similar to the data reported by Kaur et al (2001) in India

(0.26%), by Mathai et al. (2002) in India (0.2%), by Dey  et al. (2002) in India (0.32%),

Carreto Velez  et al. (2003) in Irapuato of Mexico (0.24%).

Higher seroprevalence of HIV among blood donors than observed in present study has

been reported by Ampofo et al. (2002) in Ghana (3.8%), by Matte et al. (2006) in Dar

Es Salaam of Tanzania (3.8%), by Mwangi (1999) in Nairobi of Kenya, Sarkodie et al.

(2001) in Ghana (2.4%), by Sonwane et al. (2003) in India (1.9%), Rukundo et al.

(1997) in Uganda (3.9%).

Present seroprevalence of HIV among blood donors in Kathmandu Valley observed in

this study was quite higher than as reported in other studies among blood donors by

Yumiko et al. (2007) in Phillipines (0.006%), by Gupta et al. (2004) in Ludhiana of

India (0.084%), AyalaGaylan et al. (1997) in Mexico (0.02%), Rahaman et al. (2002) in

Pakistan (0.001%), Kakepoto et al. (2002) in Pakistan (0.007%).

Such differences in seroprevalence might be due to geographical variation, actual

epidemic situation, donor selection criteria, sensitivity and specificity of test kits as well

as diagnostic algorithms used in each study.

In the present study, no significant difference in seroprevalence of HIV was observed

between males and females (0.2% in male vs. 0.16% in female donors) which was in
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accordance with the data reported by Thapa (2004). In contrast to this data Carreto

Velez et al. (2003) from Mexico has reported a higher seroprevalence among male than

among female donors (0.28% vs. 0.11%).

In the present study, the highest seroprevalence of HIV (0.23%) was observed in the age

group 21-30 years and this result was consistent among male donors when stratification

was done but among female donors the highest seroprevalence was observed in the age

group 41-50 years whereas lowest seroprevalence among male donors was observed in

the same age group (Figure 5.11.4). Such, interesting trend might indicate toward the

differences in mode of acquisition of HIV, age during acquisition of HIV and other risk

factors but this is very unlikely in our study population because the seroprevalence

observed in females of age group 41-50 years was not significantly different with other

age groups (P > 0.05) and there was a significant positive correlation of HIV

seroprevalence between males and females of different age group (P < 0.05).

In the present study, no significant difference in seroprevalence of HIV was observed

among voluntary and replacement donors though relatively higher seroprevalence was

observed among volunteer donors than among replacement donors (0.2% vs. 0.13%)

which was totally in accordance with the data reported by Thapa (0.43% vs. 0.26%).

Contrastingly, other studies by Garg et al. (2001) in India, Sonwane et al. (2003) in

India and Rukundo et al. (1997) in Uganda, Matte et al. (2006) in Tanzania have

reported a lower seroprevalence of HIV among volunteer donors.

In the present study, almost same seroprevalence of HIV was observed among first time

and repeat donors (0.20 % vs. 0.19% respectively). This result was totally in

discordance with the data  shown by Thapa (2004) who reported a significantly higher

seroprevalence among first time donors than among repeat donors (0.53% vs. 0.25%).

This might be due to the significant decrease in overall seroprevalence among blood

donors in present study than reported by Thapa (2004) (0.19% vs. 0.41%) or might be

due to ineffective post donation counselling.
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Among the total 33,255 blood donors screened, the seroprevalence for either HCV or

HIV or both was observed 0.86% (286/33,255) and 7 donors were seropositive for HIV

as well as HCV, thus giving the overall  HCV/HIV coprevalence  rate of 0.02% (Table

5.11.1). The coprevalence of HCV among the HIV seropositive donors was 10.76 %

(7/65) (Figure 5.11.2) and the coprevalence of HIV among the HCV seropositive donors

was 3.16 % (7/221) (Figure 5.11.3).The association of the HIV and HCV seropositivity

among the blood donors was found to be highly significant (P < 0.05).

Hempstead et al. (1991) has reported an overall 8% coprevalence of HCV among HIV

seropositive blood donors from USA which is similar to the result of present study.

Interestingly, in present study no coprevalence of HCV was observed among HIV

seropositive female donors whereas Hempstead et al. (1991) has shown a 6%

coprevalence of HCV among HIV seropositive female donors. Similarly, Mehata et al.

(2002) from Rajasthan of India has reported a 1.6% coprevalence of HCV among HIV

seropositive donors and 1.2% coprevalence of HIV among HCV seropositive donors. In

comparison to above data, the coprevalence in both group of seropositive donors,

observed in present study was alarmingly high.

Interestingly, in present study a significantly higher seroprevalence of HCV was

observed among female donors of the age of 31-40 and 41-50 years, a trend seen in

cases of sexually transmitted diseases whereas the same was observed to occur about

the age of 21-30 years among male donors (Figure 5.11.4 and 5.11.5). Above data

suggests that the predominant modes of transmission of HCV might be different in the

different gender of donor population under study.

Among the  seven  HCV/HIV seropositive donors, six (85.7%) were volunteer repeat

donors and  all of them were in the age group of 21-30  years which suggests that the

coinfection might be acquired due to practice of similar risk behavior.
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In view of above situation, counselling is very important to lower the prevalence in

repeat donors. Reporting of HCV and HIV status of all seropositive donors at the

earliest point of time may also help in lowering the prevalence.

6.2 Conclusion

Present study revealed relatively lower seroprevalence of both HCV and HIV among

blood donors compared to previous similar studies conducted in Nepal. HCV

seroprevalence in blood donors was similar to the seroprevalence in general population

when compared to other studies. Significantly higher seroprevalence of HCV was

observed in male donors than in female donors but no significantly different

seroprevalence of HIV was observed between male and female donors. Significantly

higher seroprevalence of HCV was observed in volunteer donors than in replacement

donors but no significantly different seroprevalence of HIV was observed between

volunteer and replacement donors. Most importantly, no significant difference was

observed in seroprevalence of HIV and HCV between the first time and repeat blood

donors. Coprevalence of HCV  and HIV was observed in blood donors and the

coinfection rate of HCV in HIV seropositive donors and vice versa was alarmingly

high.

CHAPTER-VII

7. SUMMARY AND RECOMMENDATIONS

7.1 Summary

This study was conducted with the aim of studying seroprevalence of HCV and HIV

among blood donors of Kathmandu Valley and compare the seroprevalence according

to age, gender, type of donor and times of donation.
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1. A total of 33,255 blood donors were included in the study. Among them, total males

were 28,989 (87.2%) and females were 4,266 (12.8%). The donors age ranged from

18-60 years with the highest percentage of donors in the age group 21-30 years.

88.9% donors were volunteer doners whereas 11.1% doners were replacement

donors. 49.5% donors were first time donors and 50.5 % were repeat donors.

2. The seroprevalence of HCV among total blood donors was 0.66%. Significantly,

higher seroprevalence rate was observed among male donors than among female

donors (0.7% vs. 0.39%) (P < 0.05).

3. The seroprevalence of HIV among total blood donors was 0.19%. No significant

difference in seroprevalence was observed between male and female donors (0.2%

vs. 0.16%) (P > 0.05).

4. The seroprevalence of HCV was highest (0.82%) in the age group of 21-30 years

and the difference in seroprevalence with other age groups was statistically

significant (P < 0.05).

5.  The overall seroprevalence of HCV in male donors was observed in the age group of

21-30 years and the difference in seroprevalence with other age groups was

statistically significant (P < 0.05) whereas the seroprevalence rate was highest in the

age group 41-50 years in female donors but the difference with other age groups

was not statistically significant (P > 0.05).

6.  Decreasing seroprevalence of HCV was seen with increasing age except in very

younger age (i.e. age group ≤20 years).

7. The seroprevalence of HIV was highest in the age group 21-30 years but the

difference observed with other groups was not significant (P > 0.05).
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8. The seroprevalence of HCV was signifcantly higher in Volunteer donors (0.69%)

than in replacement donors (0.4%) (P < 0.05).

9. The seroprevalence of HIV was slightly higher among replacement donors (0.2%)

than among volunteer donors (0.13%) but the difference was not statistically

significant (P > 0.05).

10. Almost similar seroprevalence of HCV was observed among first time and among

repeat blood donors (0.65% and 0.67%) (P > 0.05). Almost similar seroprevalence

of HIV was observed among first time and among repeat blood donors (0.19% and

0.17%)(P > 0.05).

12. The coprevalence of HCV/HIV among the total blood donor was 0.02% (7/33,255).

The coprevalence of HCV among HIV seropositive donors was 10.76% (7/65). The

coprevalence of HIV among HCV seropositive donor was 3.16% (7/221). 85.7% of

coinfected donors were repeat volunteer donors and the age group of all the seven

coinfected donors ranged from 24-28 years.

13. The HCV and HIV seropositivity was strongly associated with each other (P <

0.05).

7.2 Recommendations

Based on the findings of this study following recommendations have been made:

1. Effective post donation counselling and seroreactive donor notification, further

testing for verification and counselling should be started to make regular repeat

donors as the safe source of blood and blood products.
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2. Mandatory screening of all donors for HIV and HCV with highly sensitive tools

should be continued.

3. Adoption of WHO HIV testing algorithm in local context and strict follow up

supervision is required to avoid discordant results, leading to quality test results.
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