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ABSTRACT
Hepatitis B is a viral infection that attacks the liver and can cause both acute and chronic
disease. The virus is most commonly transmitted from mother to child during birth and
delivery, as well as through contact with blood or other body fluids, including sex with an
infected partner, injection-drug use that involves sharing needles, syringes, or drug-
preparation equipment and needle sticks or exposures to sharp instruments. This
descriptive, cross-sectional study was conducted during January 2020 to December 2020
to detect Hepatitis B Virus (HBV) serologically and related risk factors among butchers
in Khartoum State. Ninety (n=90) blood specimens were collected from each eligible
participant, and structured questionnaire was used to collect data from them. Enzyme
Linked Immunosorbent Assay (ELISA) technique was used to detect Hepatitis B surface
antigen (HBsAQ).
Out of 90 butchers, the study found the sero-positivity represent 3/90(3.3%). The sero-
positivity was more common in age group 20-29 years and there was 2(2.2%) between
20-29 years and 1(1.1%) between 40-49 years. Among the butchers infected with
Hepatitis B, 2(2.2%) were single and 1(1.1%) were married, 2(2.2%) were in primary
school level 1(1.1%) were university level, 2(2.2%) were had previous occupation
butcher and 1(1.1%) were previous occupation other than butcher, 2(2.2%) were had an
experience less than one years, 3(3.3%) had cut by shared knife, 1(1.1%) had surgical
operation, 2(2.2%) had no history of blood transfusion, 1(1.1%) had previous history of
jaundice and all positivity of hepatitis B were not vaccinated.
There were significant association between seropositivity of HBsAg and years of
experience but there were no significant association between sero-positivity of HBSAg
and age group, education level, occupation, marital status, previous history of jaundice,
cut by shared knife, shared knives, previous surgical operation, blood transfusion and
vaccination.
This study concluded that; hepatitis B infection was few among butchers in Khartoum
State.
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CHAPTER |

1. INTRODUCTION
1.1. Introduction
Hepatitis B virus (HBV) infection is a severe public health burden and approximately one
third of the world population has serological evidence of resolved or ongoing infection. It
causes a broad spectrum of liver diseases ranging from acute to chronic HBV infection
with no biochemical evidence of liver injury to progressive chronic HBV infection,
which may advance to liver cirrhosis and liver failure (Yu et al., 2016).
It has been estimated that more than 2 billion people have been infected with HBV and
248 million of these people are chronically infected (Nelson et al.,, 2016) and
approximately15%-25% of person with chronic HBV infection will die prematurely from
cirrhosis or liver cancer since 2006 (WHO, 2011).
The majority of chronic carriers of HBV are found in South East Asia and sub-Saharan
Africa (Musa et al., 2015). The prevalence of HBV among humans and the non-human
primates may speed up evolution process due to high error rate of viral reverse
transcriptase, and recombination among different genotypes of hepadnavirus strains from
human and non- human primates (Shao et al., 2004).
The three main modes of transmission are via blood, during sexual intercourse and
prenatally from mother to newborn (Levinson, 2014). A large number of workers do not
wear protective clothing or gloves to reduce their exposure (Cui et al., 2013).
Viral infections are well known to be sustained by certain incubation for doctors, nurses
and slaughterhouse workers (David et al., 2018).
Slaughter house personnel including butchers are at a higher risk of infections from cuts
and blood-letting, with the possible risk of the transmission of blood-borne pathogens to
their colleagues (Ola et al., 2008). Slaughterhouse workers (SHW) are at a higher risk of
infected hepatitis that can be multifactorial and should be evaluated for viral, bacterial
and parasitic organisms (Tariq et al., 2019).
Viral infections are commonly sustained by certain reservoirs e.g., the HBV has been
found in gorillas, monkeys and cattle (Tariq et al., 2019).
Research on HBV-like viruses in domestic animals has been carried out since 1985 (Din

et al., 2001). Liver of captive swine and chickens were found to be naturally infected



with HBV in China and these findings together with known ability of HBV to cross
species barriers, suggested that human and non-human HBV variants might share hosts in
nature (Yang et al., 2007).

Evidence of the existence of a novel member of the hepadnavirus family endemic in
swine has also being established and temporarily this virus was designated as swine
hepatitis B virus (SHBV) (Liu et al., 2010). A study from University of Ibadan has shown
that butchers from Ibadan, Nigeria have a prevalence rate of HBV infection at 9.3%

which may lead to the spread of infection in the community (Ola et al., 2002).



1.2. Rationale

Butchers are at high risk for hepatitis B infection and transmission is likely occur throw
cuts on the butcher’s hands. Butchers and other persons who frequently receive
lacerations in the workplace should be candidates for hepatitis B vaccination (Din et al.,
2001).

Sharing of knives may be risk factor for transmission of HBV.

However, for my knowledge there were no data about the prevalence of HBV among
butchers in Sudan, so the current study was designed to detect the frequency of HBV
among butchers and the outcome of this study will serve as a baseline for future
researches investigating the burden of HBV among butchers in Sudan.

The obtained results may be beneficial in adoption protocols that can be done by the
Ministry of Health about the sharing of knives and give the clue about the percentage of
infected butchers to treat them and to vaccinate the healthy one.



1.3. Objectives

1.3.1. General objective

To detet of HBV serologically among butchers in Khartoum State.

1.3.2. Specific objectives
1. To detect hepatitis B surface antigen (HBsAg) among butchers in Khartoum State
using enzyme linked immunosorbent assay (ELISA).
2. To determine the frequency of HBV among butchers.
3. To determine the possible risk factors (e.g. sociodemographic, years of experience,
cut injury by the shared knife previous, history of surgical operation and blood
transfusion) associated with hepatitis B infection.
4. To determine the association between the positive HBsAg with previous jaundice.
5. To compare frequency of hepatitis B between vaccinated and non-vaccinated

butchers.
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CHAPTER 11

2. LITERATURE REVIEW
2.1. Hepatitis B virus (HBV)
2.1.1. Classification
HBV belongs to the genus Orthohepadnavirus of the family Hepadnaviridae and the
virion is spherical with a diameter of 42 nm (Faseeha, 2015).
It is the best known hepadna virusis that infects humans which is commonly referred to
HBV and it is a major importance as an agent of disease and death (Levinson, 2014).
Related viruses have been found in woodchucks, ground squirrels, and ducks, suggesting
a long evolutionary history of this virus family (Shuping, 2013).
2.1.2. Genotyping
The viral population can be divided into nine genotypes (A to 1) (Kramvis 2014) which
differ in more than 7.5% of their nucleotide sequences (Pourkarim et al., 2014) and they
are further subdivided into subgenotypes with a nucleotide divergence greater than 4%
(Kramvis 2014). Genotypes A to H have long been accepted as individual genotypes, and
two new genotypes (I and J) were proposed more recently (Tatematsu et al., 2009).
Genotype | was first described in 2008 after isolation from a Vietnamese patient and
constitutes a recombination of genotypes A, C and G (Huy et al., 2008).
Genotype A is prevalent in Brazil, USA, Canada, Northwest Europe, South Asia, Central
African countries, Tunisia and Benin and Genotype B is common in Japan, Taiwan,
Philippines, Hong Kong, China, Vietnam, Thailand, Indonesia and United States of
America (Mahmood, 2016).
Genotype C occurs in Australia, Polynesia, Melanesia, Micronesia, Indonesia, China,
Hong Kong, Vietnam, Thailand, Japan, Korea, Taiwan, India, Solomon Islands, Brazil
and USA. Genotype D is predominant in Mediterranean region, Spain, Albania, Czech
Republic, Russia, Turkey, Middle East, Iran, Afghanistan, South Asia, Solomon Islands,
Tunisia, Polynesia, Melanesia, Micronesia, Brazil and USA (Mahmood, 2016).
Genotype E almost exclusively occurs in African people and its presence is more
commonly associated with the development of chronic HBV (CHB) infection. Moreover,

an epidemiological link has been found between the distribution of HBV genotype E



infection and African countries with high incidences of hepatocellular carcinoma
(Malagnino, 2018).

Genotype G (HBV-G) is an aberrant genotype with little sequence divergence, suggesting
a recent origin. HBV-G is strongly associated with certain risk groups such as
intravenous drug users (IDUs) and men who have sex with men, but hardly with
geography. The origin and epidemiology of HBV-G remain unresolved, is also present in
certain risk groups in Europe (Cornelissen, 2016).

Genotypes B, C and | are associated with a more frequent vertical transmission from
mother to child, a higher transmission rate during sexual contact or injecting drug use has
been reported for genotypes A, D and G (Velkove et al., 2018).

Acute genotype A and D infection results in higher chronicity rates than B and C (Lin
and Kao, 2015).

2.1.3. Genome

The genome of HBV s partially double-stranded circular DNA of about 3.2 kilobase (kb)
pairs. The viral polymerase is covalently attached to the 5’ end of the minus strand
(Liang, 2009)

The genome enclosed within an icosahedral capsid that is formed by 240 (or 180 in a
minority population) copies of the same viral protein, the core or capsid protein (HBc),
and is, in turn, coated with an outer envelope. Aspararetroviruses, hepadnaviruses
assemble initially as immature nucleocapsids (NCs), packaging an RNA pregenome
(pgRNA). These immature NCs undergo a process of maturation first to NCs containing a
single-stranded (SS) DNA (still considered immature) and subsequently to mature NCs
containing the DS DNA genome, via reverse transcription of pgRNA inside the maturing
NCs. Only the mature NCs are then enveloped by the viral envelope or surface (HBSs)
proteins and secreted extracellularly (Ning et al., 2011)

2.1.4. Replication

The first step in the HBV life cycle is its attachment to the hepatocyte through the
interaction of its envelope proteins with the host cell receptors. Then it penetrates in the
hepatocyte, uncoating, and viral genome, organized as relaxed circular partially double
stranded DNA, is sent to the nucleus and converted into covalently closed circular DNA

(ccc DNA). The cccDNA acts as template for transcription of four co-terminal



hepatocyte, uncoating, and the viral genome, organized as relaxed circular partially
MRNAs: 3.5 kb pre-core (pre-C) and progenomic RNA (pgRNA), 2.4 kb large surface
MRNA, 2.1 kb middle and small surface mRNA and 0.7 kb X mRNA. pgRNA serves as
template for the reverse transcriptase and, after being transported to the cytoplasm,
encodes viral capside protein and viral polymerase, thus playing an important role in viral
genome amplification and replication. The latter is transcripted into viral RNA gene
products: HBV surface protein, structural core protein, non-structural core protein
(secreted HBeAg), X protein and viral polymerase. After this step the viral assembly
occurs (encapsidation by the core protein to form the viral nucleocapsid) (Caligiuri,
2016).

Hepadnaviruses are the only viruses that produce genome DNA by reverse transcription
with mRNA as the template (note that this type of RNA-dependent DNA synthesis is
similar to but different from the process in retroviruses, in which the genome RNA is
transcribed into a DNA intermediate). Some of the progeny DNA integrates into the host
cell genome, and this seems likely to be the DNA that maintains the carrier state. Progeny
HBV with its HBsAg-containing envelope is released from the cell by budding through
the cell membrane (Levinson, 2014).

2.1.5. Epidemiology

Worldwide estimates suggest that more than 2 billion people have been infected with
HBV, and that 248 million of these people are chronically infected (defined as hepatitis B
surface antigen [HBsAQ] positivity). About 15% to 25% of persons with chronic HBV
infection die from cirrhosis or liver cancer (Schweitzer et al., 2015).

The Global Burden of Disease study estimated that there were 686,000 deaths caused by
hepatitis B in 2013 and a 5.9 per 100,000 age-standardized death rate globally (Abubakar
et al., 2015) of which 300,000 deaths were attributed to liver cancer and 317,400 deaths
to cirrhosis of the liver secondary to hepatitis B (Mortal, 2015).

This rate represents a substantial global burden, with wide global geographic variation.
Hepatitis B prevalence (HBsAQ) is highest in the sub-Saharan African and western
Pacific regions, considered high-intermediate to high endemicity countries (5% to > 8%
prevalence), and prevalence estimates exceed 15% in several countries. Low-intermediate

regions (2%-4.99%) include the eastern Mediterranean and European regions. The



Americas and Western Europe regions are considered low endemicity, with HBsAg
prevalence generally less than 2% (Franco et al., 2012).

There has been an overall decrease in HBsAg prevalence over time in most countries, but
with notable increases in African and eastern European countries (Schweitzer et al.,
2015).

2.1.6. HBV transmission

There are three important modes of transmission; parenteral transmission, perinatal
transmission and sexual transmission (kumar et al., 2013).

HBV is found in the blood during the last stages of a prolonged incubation period (4 to
26 weeks) and during active episodes of acute and chronic hepatitis. It is also is present in
all physiologic and pathologic body fluids, with the exception of stool. HBV is a hardy
virus and can withstand extremes of temperature and humidity. Thus, whereas blood and
body fluids are the primary vehicles of transmission, virus also may be spread by contact
with body secretions such as semen, saliva, sweat, tears, breast milk and pathologic
effusions. In endemic regions, vertical transmission from mother to child during birth
constitutes the main mode of transmission. In areas of low prevalence, horizontal
transmission via transfusion, blood products, dialysis, needle stick accidents among
health care workers, sharing of needles in intravenous drug use, and sexual transmission
constitute the primary mechanisms for HBV infection (kumar et al., 2013).

2.1.7. Pathogenesis

After entering the blood, the virus infects hepatocytes, and viral antigens are displayed on
the surface of the cells. The pathogenesis of hepatitis B is probably is the result of this
cell-mediated immune injury, because HBV itself does not cause a cytopathic effect.
Antigen—antibody complexes cause some of the early symptoms (e.g., arthralgias,
arthritis, and urticaria) and some of the complications in chronic hepatitis (e.g.,
glomerulonephritis, cryoglobulinemia, and vasculitis) (Livenson, 2014).

2.1.8. Clinical Syndromes

Hepatitis B virus is one of the most important causes of acute and chronic hepatitis. The
clinical manifestations vary from subclinical hepatitis to symptomatic and icteric

hepatitis. The incubation period varies from 6 weeks to 6 months and the clinical



manifestations of HBV infection depend on age of infection, immune status of the host,
and the level of HBV (Parija, 2012).

The incubation period of acute hepatitis B (AHB) varies from 1 to 4 month post infection
and clinical presentation varies from asymptomatic infection in two- thirds of patients to
icteric hepatitis and, rarely fulminant liver failure. A serum-sickness-like illness,
characterized by fever, arthralgias, and rash, may occur in the prodromal period, followed
by constitutional symptoms, anorexia, nausea, jaundice, and right upper quadrant
discomfort. Clinical symptoms coincide with biochemical abnormalities. The symptoms
and jaundice generally disappear after 1- 3 months, although fatigue may persist for
months in some patients, even after normalization of liver function tests (Burns and
Thompson, 2014).

CHB infection the risk of chronicity in acute HBV infection is related to age at primary
infection. Adults who become chronically infected during childhood have a 15-25%
lifetime risk of dying from HBV-related cirrhosis or liver cancer. CHB is a dynamic
disease that fluctuates over time, likely relating to interactions between the virus and the
host immune system. The following five not-necessarily sequential-phases can be
identified in chronic HBV infection (Feld and Janssen, 2015).

Immune-tolerant phase: characterized by high levels of serum HBV DNA, HBe Ag
positivity, normal alanine aminotransferase (ALT) levels, and absent liver
necroinflammation. Disease progression is minimal in patients who remain in this phase
and patients are highly contagious in this phase. Immune-reactive phase (HBeAg-positive
CHB): patients enter this phase after a variable time, linked to the age when HBV
infection occurred. The immune system becomes more active and the infected hepatocyte
are attacked. Characterized by highly fluctuating, but progressively decreasing, HBV-
DNA levels, elevated ALT and hepatic necroinflammation (HBeAg-positive CHB). A
prolonged immune-active phase with multiple ALT flares may result in progressive liver
fibrosis, leading to cirrhosis. Immune-control phase (and inactive carrier state): transition
into this phase as an outcome of the immune-active phase is marked by seroconversion
from HBe Ag to anti-HBe positivity characterized by low (< 2000 IU/mL) or
undetectable serum HBV DNA, normal ALT levels, and disappearance of liver

necroinflammation (inactive carrier state) ( Feld and Janssen, 2015).



Reactivation phase (HBeAg-negative CHB): despite HBe seroconversion, reactivation of
HBV replication may occur due to the selection of HBeAg-defective HBV mutants and
characterized by positive anti-HBe antibody levels, fluctuating HBV DNA and ALT
levels, and a high risk of progression to severe hepatic fibrosis (HBeAg-negative CHB).
Periodic ALT flares with intervening normalization may make it difficult to distinguish
between HBeAg-negative CHB and inactive disease, and thus continued follow-up is
required before patients with normal ALT and low HBV DNA levels are designated as
inactive carriers. HBsAg-negative phase: after HBsAg loss, low-level HBV replication
may persist, with detectable HBV DNA in the liver and rarely in the serum. In patients
with-occultl HBV infection, persistence of effective HBV immunological control has
been demonstrated significant immunosuppression may lead to HBV reactivation, with
reappearance of HBsAg, known as -reverse seroconversion (Feld and Janssen, 2015).
2.1.9. Risk groups for HBV infecion

2.1.9.1 Health care workers

Healthcare workers (HCWs) are considered a high-risk group for HBV infection due to
occupational exposure to blood-borne pathogens. Previous studies in Africa found high
HBV infection and exposure rates (roughly 10%) in HCWs in South Africa and Nigeria.
Worldwide, approximately 2 million HCWs are infected with HBV through sharp injury
(Sondlane et al., 2016).

The World Health Organization revealed that in 200, 66, 00 HBV infection among
HCWs could have happened owing to their occupational exposure (Ganczak, 2019).
2.1.9.2. Sexual (heterosexual and homosexual) exposure

Among persons with case reports of HBV infection with information about sexual
exposure, 26.4% reported having two or more sexual partners, 3.3% reported sexual
contact with an HBV infected person, and 11.8% of males reported having had sex with
another male. As many as 10%-40% of adults seeking treatment in clinics have evidence
of current or past HBV infection. Among adults with acute HBV infection, 39% were
screened or sought care for sexual transmitted infection (STI) prior to becoming infected
with HBV (Mahmood et al., 2016).
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2.1.9.3. Hemodialysis patients

In recent decades, the use of hemodialysis has been expanded increasingly for end-stage
renal disease. The modality of this treatment has led to the increased longevity of
patients. It also predisposes these patients to some infections, mainly blood born viruses
(Zahedi et al., 2012).

HBV and HCV infections are the most causes of liver disease in hemodialysis patients
and play an important role in serious morbidity and mortality among hemodialysis
patients (Arababadi et al., 2009).

2.1.10. Immunopathology

Unlike many other viruses, HBV infection is characterized by a delayed kinetics of viral
replication and further uniqueness of HBV s its inability to trigger a classic innate
immune response. Data in-vitro and in-vivo has shown the absence of activation of type I
Interferon (IFN) genes during the logarithmic phase of HBV expansion and the absence
of pro-inflammatory cytokines in the serum of patients in the early phases of acute
infection. So, the virus is causes of inability to activate a classical innate immune
response and whether HBV actively suppress innate immunity or only evade its
recognition (Hong and Bertoletti, 2017).

It is able to trigger adaptive immune response, which usually prompts the death of
infected hepatocytes leading to hepatic injury and damage. The intention of which is to
remove virus infected cells. In this immune response, both CD4 T cells (T helper cells)
and CDsg T (cytotoxic T-lymphocyte) (CTL) cells are activated CD4 T cells are robust
producers of cytokines and are required for the efficient development of CTLs and B
cells, which produce anti-HBV antibody to reduce the levels of circulating virus. Studies
of HBV infected chimpanzees, suggest that CD4 T cells have no direct effect on viral
clearance and liver disease (Lu, 2011).

CDsg T cells clear HBV-infected hepatocytes through cytolytic and non-cytolytic
mechanisms, reducing the levels of circulating virus, whereas B-cell antibody production
neutralizes free viral particles and can prevent reinfection. This antiviral immune
response is induced in adults after acute HBV infection and leads to HBV control. In
contrast, chronic HBV patients fail to mount such an efficient antiviral response (Molla,
2016).
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Broadly reactive CDs T cells are predominantly detectable during acute infection,
whereas their numbers decline during chronic infection. Both, CD4 and CDg T cell
responses are deterministic of whether an acute infection is resolved, or whether it
progresses to chronic infection (Prieto and Dorner, 2017).

Depletion of CD4 T cells at the peak of HBV infection in chimpanzees does not affect the
rate of viral clearance or the extent of liver damage, thereby supporting this hypothesis.
However, CD4 T cells may be necessary to instruct and maintain anti-HBV CTLs and the
specific CTL response plays a significant role in viral clearance and the pathogenesis of
liver damage (Lu, 2011).

In acute HBV infection, initial damage to the liver corresponds kinetically with the entry
of HBV-specific CTLs into the liver. Furthermore, depletion of these cells at the peak of
viremia delays the onset of liver damage and viral clearance in chimpanzees (Lu, 2011).
The association of CTLs with liver injury is also observed in patients with acute viral
hepatitis who successfully clear HBV and in patients with chronic HBV infection. CTLs
seem to be suppressed, although low levels of CTLs exist in the infected liver.
Reactivation of the Killing mediated by CTLs usually leads to the clearance of HBV in
patients with chronic infection (Lu, 2011).

2.1.11. Laboratory Diagnosis

The specimen of choice for the diagnosis of HBV infection is blood. Serological tests for
viral antigens and antibodies are typically used for diagnosis screening and can be
performed on either serum or plasma. Both HBV antigens and antibody are stable at
room temperature for days, at 4°C for months, and frozen at-20°C to -70°C for many
years. Because modern testing involves automated enzyme immunoassays that depend on
colorimetric or chemiluminescence signal measurement, care should be taken to avoid
hemolysis of the sample because it may interfere with the ability of the assay to
accurately detect marker. A number of nucleic acid-based tests, which have been the
subject of recent reviews (Pawlotsky, 2002).

Are available directly detect HBV-DNA in serum or plasma. Care must be taken to avoid
the degradation of viral nucleic acid in specimen, which can result in falsely low or no
measurable viral load. Serum should therefore be removed from clotted blood within 4
hours of collection and stored at-20°C to -70°C (Krajden et al., 2000). And can be

12



subjected to up to eight short-term freeze-thaw cycles without significant loss of
detectable HBV-DNA (Krajden et al., 2001).

2.1.11.1. Serologic and Virologic Markers

Serological markers for HBV infection consist of HBsAg, anti-HBs, HBeAg, anti-HBe,
and anti-HBc IgM and IgG. The identification of serological markers allows to identify
patients with HBV infection; to elucidate the natural course of chronic hepatitis B (CHB);
to assess the clinical phases of infection; and to monitor antiviral therapy (Song and
Kim, 2016).

Detection of antibodies to HBeAg and HBsAg is obscured during infection because the
antibody is complexed with antigen in the serum (Murray et al., 2013).

2.1.11.2. Molecular methods for HBV infection

The amount of virus in blood can be determined by quantitative genome assays using
polymerase chain reaction (PCR) and related techniques. Knowing the virus load can
help in following the course of chronic HBV infection and antiviral drug efficacy
(Murray et al., 2013).

HBV DNA is a direct measurement of the viral load, which reveals the replication
activity of the virus. It is detectable at the early stage of infection (1 month after HBV
infection) and increases up to peak level (more than 10% copies/mL) approximately 3
months after the exposure to HBV and then gradually diminishes in chronic infection or
disappears at the recovery from HBYV infection. As the prevalence of serologically
negative HBV infection (HBeAg-negative CHB and occult HBV infection) has increased.
HBV-DNA detection has obtained more awareness in clinical medicine (Datta et al.
2014).

The detection of HBV DNA is a reliable marker of replication activity, and higher titers
of HBV DNA are related to the more rapid disease progression and higher incidence of
HCC (Chen, 2006). Furthermore, HBV DNA testing is useful in routine clinical setting to
determine patients who need antiviral therapy and monitor them for suitable treatment
(Chevaliez et al., 2008).

There are two principles of techniques to identify and quantify HBV DNA: signal
amplification such as hybrid capture and branched DNA technology; target amplification

such as polymerase chain reaction (PCR) (Datta et al., 2014). Real-time PCR can detect
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wide dynamic range of viral load (lower range, 10-15 IU/mL; upper range, 10’—
108 IU/mL). For this reason, it come to be the standard method to detect and quantify
HBV DNA in clinical setting. Furthermore, it can be fully automated and does not
generate carry-over contamination (Bustin et al., 2005).

2.1.12. Treatment

Treatment should be considered for patients with rapid deterioration of liver function,
cirrhosis or complications such as ascites, hepatic encephalopathy, or hemorrhage as well
as those who are immunosuppressed. For chronic hepatitis B diseases, pegylated or
regular interferon-o. provides benefit in some patients. Lamivudine (3TC), a potent
inhibitor of HIV reverse transcriptase, and other nucleoside analogs (entecavir,
telbivudine) as well as certain nucleotide analogs (adfovir) are active against hepatitis B.
These antivirals inhibit viral replication and may reduce viral load but do not cure HBV
infection (Ryan et al., 2014).

2.1.13. Prevention

Prevention is far simpler than treatment, particularly in the case of HBV, which requires
lifelong treatment in most cases. Besides avoiding transmission from infected people via
blood supply screening and universal precautions, vaccination is the most important
means of reducing the global burden of disease (Rajbhandari and Chung, 2016).
Wherever possible, immunization before exposure to HBV is preferred (Joshi and
Kumar, 2001). Efficient HB vaccines have been available since the early 1980s (Joshi
and Kumar, 2001).

Vaccination in adults is recommended in high-risk groups at risk for infection by sexual
exposure (e.g., men who have sex with men, people with multiple sexual partners, those
seeking evaluation and treatment for sexually transmitted disease), or in persons at risk
for infection by percutaneous or mucosal exposure to blood (e.g., injection drug users,
household contacts of HBsSAg positive patients, patients on hemodialysis,
institutionalized patients, health-care workers, and public safety workers)
(Rajbhandari and Chung, 2016).

Vaccination is also recommended in international travelers to regions with high or
intermediate endemicity for HBV infection, persons with chronic liver disease, and with

HIV infection. Vaccination in children is recommended as part of the regular schedule of

14



childhood immunizations. Thirty-five years after the availability of a safe and effective
vaccine, universal vaccination of all children is finally available now in 184 of 196
countries in the world (Rajbhandari and Chung, 2016).

2.1.14. HBV vaccines

Commercial HBV vaccine supplies have been available for thirty years. HBV vaccine
was the first vaccine against a chronic disease, the first vaccine to protect from a sexually
transmitted infection and the first vaccine against a cancer (Lavanchy et al., 2012).
Vaccination is the most effective measure to decrease the worldwide HBV incidence and
its complications, including liver cirrhosis and HCC. Worldwide, immunization has been
an essential strategy for many countries to decrease the burden of HBV infection (WHO,
2013). Economically, vaccination is an attractive option, both in terms of cost-
effectiveness and benefit-cost ratios when compared with other health care interventions
(Lyseng and Dhillon 2012). The choice of a vaccine type and a schedule for doses and
route of vaccination varies between countries. An ideal HBV vaccine schedule should
protect against infection in infancy when the risk of becoming a chronic HBV carrier is
high and in adolescence with common, high risk behaviors such as sex and drug abuse
(Mackie et al., 2009). The CDC Advisory Committee on Immunization Practices (ACIP)
recommends that all children should receive a birth dose of HBV vaccine and complete
the vaccine series by 6-18 months of age. It also recommends that older children and
adolescents who did not previously receive the HBV vaccine should be vaccinated
(Holmberg et al., 2012).
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2.2. Previous studies

In Nigeria, Ola and her group studied the prevalence of hepatitis B infection in Nigerian
butchers at 2009, they found the sero-prevalence rate in butchers and controls was 9.4%
and 3.3 % respectively (Ola et al.,2009).

In Part Harcourt, Ibangan and his research group in 2015 studied the prevalence of HBV
among butchers which was 13.71% ( Ibangan et al., 2015).

In 2017, Kano State in Nigeria Kareem and his colleague found the sero-prevalence of
HBV infection among butchers was 11.6% (kareem et al., 2017).
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CHSPTER I
3. MATERIALS AND METHODS

3.1. Study design

It is descriptive, cross-sectional, laboratory based study.

3.2. Study area

This study was conducted in Khartoum State (Alsahafa, Jabra, Almoasasa and Alarda).
3.3. Study duration

The study was carried out between January 2020 to February 2021.

3.4. Study population

Butchers who were working in Khartoum State.

3.4.1. Inclusion criteria

Butchers with different age groups and races.

3.4.2. Exclusion criteria

Butchers who was already been diagnosed with hepatitis B infection.

3.5. Ethical considerations

Ethical approval to carry out this study was obtained from the Scientific Research
Committee, Collage of Medical Laboratory Science, Sudan University of Science and
Technology. Written informed consent (appendix-1) was obtained from participants
before collection of the blood specimens.

3.6. Sample size

Ninety (n=90) butchers were enrolled in this study due to the high cost.

3.7. Sampling Technique

Non-probability, convenience sampling technique was used.

3.8. Data collection

Data were collected through direct interview with each candidate. The interview
instrument (Questionnaire) (appendix-2) consists of 10 questions was used.

3.9. Laboratory processing

3.9.1. Collection of blood specimens

Under sterile conditions, two ml of venous blood sample was withdrawn from each

participant and then was waited until sample clotted. Serum was separated by
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centrifugation at 5000 rpm for five minutes, and collected into plain containers by syringe
and stored at -20°C until testing.

3.9.2. Enzyme linked immune sorbent assay (ELISA)

Sandwich ELISA was used to screen HBV surface antigen (HBsAg) which indicates to
HBYV infection.

3.9.2.1. Procedure

The steps were followed the manufacturing's instructions (For Tress, China) as follow:
the reagent and samples were allowed to reach room temperature. Then 20ul of sample
diluent was added to each well except the blank and mixed by toping the plate gently.
100ul of positive control and negative control and specimens were added to their
respective wells. Then 50 ul HRP conjugate was added to each well except the blank and
was mixed by tapping the plate gently then was incubated for 30 minutes in 37°C. By the
end of the incubation the plate cover was removed and discarded, after that each well was
washed 5 times with diluted wash buffer. Each time was allowed the micro wells to soak
for 45 seconds. After the five washing, 50ul of chromogen A and 50ul of chromogen B
solutions were dispensed into each well including the blank and was mixed by tapping
the plate gently, the plate was incubated at 37°C for 15 minutes and the reaction was
stopped by adding 50ul of stop solution into the each well and was mixed gently. The
absorbance was measured at 450 nm and read within 5 minutes after the stopping the
reaction. The cut-off value was calculated and the results were evaluated.

3.9.2.2. Interpretation of results

The results were calculated by relating each sample’s optical density (OD) value to the
cut-off value (C.0.) of plate.

Cut off value (C.0) = NC* x 2.1

NC*= If the mean OD value of the negative control is lower than 0.05, take it as 0.05 and
if higher than 0.05 see the quality control range.

Negative result: sample gave an absorbance less than the cut-off value are considered
negative, which indicates no HBsAg has been detected with this HBsAg ELISA Kits.
Positive result: sample gave an absorbance greater than the cut off value are considered
initially reactive, which indicates HBsAg has been detected with this HBsAg ELISA Kkit.
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Borderline

Sample with absorbance to cut off ratio between 0.9 and 1.00 are considered borderline,
and another sample is recommended. Repeatedly positive sample can be considered
positive for HBsAg.

3.9.2.3. Quiality control

The test result will be valid if the quality control criteria are verified; a) if the OD value
of the blank well, which contain only chromogens and stop solution, is less than 0.080 at
450 nm, b) the OD value of the positive control must be equal to or greater than 0.800 at
450/630nm, or at 450nm after blanking and c) the OD value of the negative control must
be less than 0.100 at 450/630nm, or at 450nm after blanking.

3.10. Data analysis

Data were computed and analyzed by using Statistical Package for the Social Sciences
(SPSS) software program version 20.0. Frequencies were expressed in form of tables and

significant differences were determined using Chi-square test at p-value < 0.05.
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CHAPTER IV
4. RESULTS

A total of ninety blood specimens were collected from butchers in selected areas,
Khartoum State.
The age of the respondent ranged between 10 to 70 years, the mean age was 32.8£11.3
S.D and age were classified into 6 groups as follow: 7/90 (7.8%) in age group 10-19
years, 35/90 (38.9%) in age between 20 to 29 years, 24/90 (26.7%) in age group 30-39
years, 17/90 (18.9%) in age between 40 to 49 years, 4/90 (4.4%) in age group 50-59 years
and 3/90 (3.3%) in age between 60 to 69 years.
There were 42/90 (46.7%) single, 42/90 (46.7%) married and 6/90 (6.7%) divorced.
Regarding to education level; there were 13/90 (14.4%) illiterate, 45/90 (50.0%)
complete primary school level, 23/90 (25.6%) had secondary school level and 9/90
(10.0%) graduated from university.
There were 58/90 (64.4%) of respondents work just as butcher and 32/90 (35.6%) had
previously occupied other occupations rather than butcher.
Regarding to years of experience; 8/90 (8.9%) were worked less than one year, 12/90
(13.3%) were worked between 1-5 years, 22/90 (53.3%) were worked between 6-10
years and 48/90 (53.3%) were worked more than 10 years as showed in the table (4-1).
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Table 4-1: Distribution of socio-demographic data of butchers

Variables Frequency Percentage
Age groups/years

10-19 7 7.8%
20-29 35 38.9%
30-39 24 26.7%
40-49 17 18.9%
50-59 4 4.4%
60-69 3 3.3%
Total 90 100%
Marital status

Single 42 46.7%
Married 42 46.7%
Divorced 6 6.7%
Total 90 100%
Education level

Iliterate 13 14.4%
Primary school level 45 50.0%
Secondary school level 23 25.6%
University level 9 10.0%
Total 90 100%
Previous occupation

Butcher 58 64.4%
Other than butcher 32 35.6%
Total 90 100%
Years of experience

< one year 8 8.9%
lyear-5years 12 13.3%
6years-10years 22 24.4%
>10 years 48 53.3%
Total 90 100%
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Out of 90 butchers, there were 3/90 (3.3%) positive for HBsAg as showed in table 4-2.

Table 4-2: Frequency of HBsAg among study population

HBsAg results Frequency Percentage
Yes 3 3.3%
No 87 96.7%
Total 90 100%

Concerning age groups, there were 2 (2.2%) HBsSAg positive in age group 20-29 years

and 1 (1.1%) in age between 40 to 49 years. There was insignificant association between

HBsAg and age groups (p.value = 0.811) as explained in table 4-3.

Table 4-3: The association between HBsAg results and age groups

HBsAg Results
Age groups _ i Total P.value
Positive Negative

10-19 years 0(0.0%) | 7(7.8%) 7 (7.8%)
20-29 years 2 (2.2%) | 33(36.7%) 35 (38.9%)
30-39 years 0 (0.0%) | 24 (26.7%) 24 (26.7%)
40-49 years 1(1.1%) | 16 (17.8%) 17 (18.9%) 0.811
50-59 years 0(0.0%) | 4 (4.4%) 4 (4.4%)
60-69 years 0 (0.0%) 3(3.3%) 3(3.3%)

Total 3(3.3%) | 87(96.7%) 90 (100.0%)
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In the context of marital status, there were 2 (2.2%) single were HBsSAg positive, 1
(1.1%) married was HBsAg positive and no divorced (0%) was HBsAg positive. There
was meaningless association between HBsAg and marital status (p.value= 0.744) as

presented the table 4-4.

Table 4-4: The association between HBsAg results and marital status

_ HBsAg Results
Marital status _ i Total P.value
Positive Negative
Single 2 (2.2%) | 40 (44.5%) 42 (46.7%)
Married 1(1.1%) | 41 (45.6%) 45 (50.0%)
0.744
Divorced 0(0.0%) | 6 (6.6%) 6 (6. 6%)
Total 3(3.3%) | 87(96.7%) 90 (100.0%)

According to education level, found 2 (2.2%) participants had primary school level were
HBsAQg positive and 1 (1.1%) graduated participant was HBsAg positive. There was non-
significant association between HBsAg and marital status (p.value =0. 376) as displayed
in table 4-5.

Table 4-5: The association between HBsAg results and education level
HBsAg Results
Education level _ i Total P.value
Positive Negative
Iliterate 0 (0.0%) | 13 (14.4 %) 13 (14.4 %)
Primary school level | 2 (2.2%) | 43 (47.8%) 45 (50.0%)
Secondary school level | 0(0.0%) | 23 (25.6 %) 23 (25.6 %)

University level 1(1.1%) 8 (8.9%) 9 (10.0%)

0.376
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Total 3(3.3%) | 87(96.7%) | 90 (100.0%) ‘ ‘

In relation to previous occupation, there were 2 (2.2%) basically butcher were HBsAg
positive and 1 (1.1%) worked other than butcher was HBsSAg positive. There was
insignificant association between HBsAg and previous occupation (p.value = 0.935) as

indicated in table 4-6.

Table 4-6: The association between HBsAg results and previous occupation

Previous HBsAg Results
) _ i Total P.value
occupation Positive Negative
Butcher 2 (2.2%) | 56(62.3%) 58 (64.5%)
Other than butcher | 1 (1.1%) | 31(34.4%) 32(35.5%) 0.935
Total 3(3.3%) | 87 (96.7%) 90 (100.0%)

In this study, there were 2 (2.2%) were HBsAg positive and had an experience less than
one year and others whom had longer experiences were negative. There was significant
association between HBsAg and experience years (p.value = 0.005) as exhibited in table

4-7.

Table 4-7: The association between HBsAg results and experience years

Years of HBsAg Results
] _ i Total P.value
experience Positive Negative
<one year 2(2.2%) | 6(6.7 %) 8 (8.9%)
1-5 years 0(0.0%) | 12 (13.3%) 12 (13.3%) 0.005
6-10 years 0 (0.0%) | 22 (24.5 %) 22 (24.5 %)

24



>10 years 1 (1.1%)

3 (3.3%)

47 (52.2%)
87 (96.7%)

48 (53.3%)
90 (100.0%)

Total

In this study, there were 2 (2.2%) were HBsAg positive and had shared knives with
others. There was insignificant association between HBsAg and shared knives (p.value =
1.000) as showed in table 4-8.

Table 4-8: The association between HBsAg results and cutting by shared knives

Cutting by shared HBsAg Results
_ _ i Total P.value
knives Positive Negative
Yes 3(3.3%) 85 (94.5%) 88 (97.7%)
No 0 (0.0%) 2 (2.2%) 2 (2.2%) 0.791
Total 3(3.3%) | 87(96.7%) | 90 (100.0%)

The study found 1(1.1%) had a history of surgical operation and 2 (2.2%) without history
of surgical operation were HBsAg positive. There was insignificant association between
HBsAg and history of surgical operation (p.value = 0.360) (table 4-9).

Table 4-9: The association between HBsAg results and history of surgical operation

History of surgical HBsAg Results
. _ : Total P.value
operation Positive Negative
Yes 1(1.1%) | 52 (57.8%) 53 (58.9%)
No 2 (2.2%) | 35 (38.9%) 37 (41.1%) 0.360
Total 3(3.3%) | 87(96.7%) 90 (100.0%)
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Concerning history of blood transfusion, all HBsAg positive participants (3 (3.3%)) had
no history of blood transfusion. There was meaningless association between HBsAg and

history of blood transfusion (p.value = 0.669) (table4-10).

Table 4-10: The association between HBsAg results and history of blood transfusion

History of blood HBsAg Results
) _ i Total P.value
transfusion Positive Negative
Yes 0 (0.0%) | 5 (5.6%) 5 (5.6%)
No 3(3.3%) | 82(91.1%) 85 (94.4%) 0.669
Total 3(3.3%) | 87 (96.7%) 90 (100.0%)

In this study, out of 3/90 (3.3%) HBsAg positive; there were 1(1.1%) had previous
history of jaundice and 2(2.2%) hadn’t history of jaundice. There was insignificant

association between HBsAg and previous history of jaundice (p.value = 0.933) as showed

in table 4-11.

Table 4-11: The association between HBsAg results and History of jaundice

) ] ) HBsAg Results
History of jaundice _ i Total P.value
Positive Negative
Yes 1(1.1%) | 27 (30.0%) 28 (31.1%)
No 2 (2.2%) | 60 (66.7%) 62 (68.9%) 0.933
Total 3(3.3%) | 87(96.7%) | 90 (100.0%)
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In relation to vaccination, all HBsAg positive participants (3 (3.3%)) were non-
vaccinated. There was insignificant association between HBsAg and vaccination (p.value

= 0.407) (table 4-12).

Table 4-12: The association between HBsAg and vaccination

o HBsAg Results
Vaccination _ : Total P.value
Positive Negative
Yes 0 (0.0%) | 3(3.3%) 3(3.3%)
No 3(3.3%) | 84 (93.4%) 87 (96.7%) 0.407
Total 3(3.3%) | 87(96.7%) 90 (100.0%)
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CHAPTER V

DISCUSION, CONCLOSION AND RECOMMENDATIONS
5.1. DISCUSION
In this study 90 butchers workers were investigated for HBsAg at Khartoum State and
only 3 (3.3%) were positive for HBsAg. This was lower than; Ola et al. (2008) (2009) in
Nigeria, who found the seroprevalence rate in butchers and controls was 9.4% and 3.3%
respectively, Ibanga et al. (2015) in Port Harcourt in which the hepatitis B infection
among butchers was 13.71% and Kareem et al. (2017) in Nigeria which showed the
prevalence rate 11.6 % among butchers. The differences might be due to the difference in
sample size and habits (e.g. tattoo).
In this study; 2/3 (66.7%) were in age group between 20-29 years and 1/3 (33.3%)
participant in age ranged between 40-49 years, this was agreed with Ola et al. (2009) in
Nigeria in which 10.7% of positive HBsAg participants their age group between 20-29
years old and 10.0% their age group between 40-49 years old. This finding was disagreed
with Kareem and his colleagues (2017) in Nigeria (Kano State) which showed that the
most effective age group between 31-40 years (37.5%).
In this study, 2/3 (66.7%) positive HBsAg were single. It was differ from that done in
Nigeria (Kano State) by kareem et al. (2017) which showed that married participants
(62.5%) had higher positivity rate than single participants (37.5%).
So the most affected age group by HbsAg between 20-40 years in all studies. This result
likely because this age group of hard working and have higher risk of exposure to
contaminated materials by HBV. Also this age group have sexual activity which may be
the cause of hepatitis B.
Regarding years of experience, 2/3 (66.7%) of positive HBsAg butchers had less than one
year experience, it was mismatched with a study done in Port Harcourt by Ibanga and his
group (2015) which showed that 60.0% of positive HBsSAg butchers had 1-14 years
experience and the rest of them had experience between 14-35 years. These result
indicate that the positivity of HBSAQ increase in inexperience butchers. This might be

due to frequent cut injuries and sharing knives behavior between them.
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In this study all of HBsAg positive participants 3/3 (100.0%) were cut by shared knives.
Same result was seen in other studies done in Nigeria, by Ola et al. ( 2009) Kareem et al.
(2017) which showed that all HbsAg positive butchers experience a cut by shared knives
(81.7%), (100.0%), respectively.

Almost (2/3 (66.7%)) of HBsAg positive participants had no history of surgical
operation, this result go with other one done in Port Harcourt, Nigeria which showed that
only one participant of 96 positive HBsAg participants had history of surgical operation
(Ibanga et al., 2015). So, that mean there was good sterilization measures in Sudan during
operation and blood transfusion.

Regarding to previous blood transfusion, all the participants in this study were HBsAg
positive hadn’t blood transfusion. This result looks like other one done in Port Harcourt,
Nigeria which found positivity of HBsAg was higher in people who were not exposed to
blood transfusion (98.9%) (Ibanga et al., 2015). This may be due to good precaution
measures which had been done in blood transfusion, including investigated bags for
hepatitis B and other viruses and safe hygiene which have been done during blood
transfusion.

In section of previous occupation ; 2/3 (66.7%) of case were started as butcher and had
no history of other occupation and 1/3 (33.3%) had history of working in other
occupation previously.

Regarding level to education 2/3 (66.7%) of positive HbsAg had primary school degree
and 1/3 (33.3%) of them studying at university.

In this study all HBsAg positive participants weren’t vaccinated and only one (33.3%) of
them had previous history of jaundice.

Other studies in literature did not disclose these areas.

29



5.2. Conclusion

This study concluded that; hepatitis B infection was few among butchers in Khartoum
State and there were significant association between HBV infection and years of
experience. But there were no significant association between HBV infection with socio-
demographic data, cutting by shared knives, history of surgical operation, history of

blood transfusion, history of jaundice and vaccination.
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5.3 Recommendations
e Further studies with large sample size and more accurate techniques are
recommended such as: anti-HBcAg and polymerase chain reaction (PCR).
e Vaccination is fundamental measures in prevention and protect butchers worker
against HBV infection, should be mandatory for them.
e Continuous awareness to butchers worker should be reinforced to improve their
knowledge in order to protect them.
e Other studies should be done to investigate the transfused people and compare the

frequency of HBsAg positive with general population.
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Appendix -1
Informed consent
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Appendix -2
Questionnaire
Sudan University of Science and Technology
Frequency of Hepatitis B Virus among Butchers in Khartoum State

ID. Number: ..........coooiiiiiii.
Contact number: ...................ll (If you want to know your result)
A e,
Educational level: llliterate ( ) Primary school ( ) Secondary school ( )
University () Post graduate ( )
Marital status: Married ( ) Single ( ) Divorced ( )
What was your occupation before being butcher? Bucher ( )  Other than butcher ( )
Years of experiences: <oneyear( ) 1-5years () 6-10years ()
>10vyears( )
Medical History:

Do you have previous history of jaundice? Yes( ) No( )
Have you ever been exposed to cauterize?  Yes( ) No( )
Was you cut by shared knives? Yes( ) No( )
Do you have history of blood transfusion?  Yes( ) No( )
Do you have history of surgical operation?  Yes( ) No( )
Are you vaccinated against HBV? Yes( ) No( )

Investigation results:

HBsAg: +ve ( ) -ve( )
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Appendix -3
Leaflet
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Appendix -4

Color plates

4-1 ELISA Kit 4-2 ELISA reader

4-3 Microtiter plate
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