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ABSTRACT 

 

 

Background: Blood transfusion is a lifesaving therapy in hospital practice for patients. It is 

an invaluable human resource for a wide range of medical and surgical conditions. Human 

Parvovirus B19 is the only member of the Parvoviridae family known to be pathogenic to 

humans. Infections of parvovirus B19 occur all year round. It is also manifest in all age 

groups. A number of the patients show subclinical manifestations. 

Aim: The aim of this research was to determine the sero-prevalence of Human Parvovirus 

B19 infections among blood donors at selected blood centers in Ghana. 

Method: The research was a cross- sectional study carried out among blood donors who 

donated blood at the selected blood banks from March 2019 to March 2020. Blood samples 

were collected from the participants and screened for both IgG and IgM antibodies to Human 

Parvovirus B19 using ELISA Kits to establish the sero prevalence of Human Parvovirus B19 

among the blood donors. Risk factors associated with the spread of the infections were also 

determined. 

Results: Majority of the participants for the study were males (93.7%). About70.7% of 

them were between the ages of 30 to 39 years. Ten (10) of participants tested positive for 

the IgM antibodies (Reactive), indicating that 5.9% of the total participants had the Human 

parvovirus B19. 108 (64.7%) of the participants were reactive for the IgG antibodies, 

representing those that have been exposed to the Human parvovirus B19.  The study 

participants have not had any blood transfusion.  About 47.3% had however donated blood 

before. The study also showed that none of the participants had multiple sex partners, used 

drugs, smoked or shared needles but about 22.8% had however received hepatitis B 

vaccination. 
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Conclusion: The study shows that more than 50% of the participants were reactive to the 

IgG antigen and 5.9% were reactive for the IgM antibodies. The study therefore recommends 

that parvovirus screening must be included in the procedure for blood donation. 
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CHAPTER ONE 

 

INTRODUCTION 

 

1.1 Background 

 
Blood transfusion is a lifesaving therapy in hospital practices for patients. It is an invaluable 

human resource for a wide range of medical and surgical conditions (Musa et al., 2013). 

Blood is a biologically active substance and for effective blood  transfusion  services,  the  

blood  and  its  products  provided should be as safe as possible and adequate to meet the 

patient requirements. Infections of the blood are common. This can be transmitted when 

the blood of an infected person is transfused to a healthy person. This can also be 

transmitted when blood is transfused by an asymptomatic individual (Rode et al., 1990). 

First step for safe blood donation depends on building a panel of regular, voluntary, non-

remunerated blood donors. According to the World Health Organization (WHO), all blood 

donations should be screened for infections prior to use. In fact, the goal of WHO is to 

obtain all blood supplies from voluntary, non-remunerated donors by 2020 (WHO, 2011). 

 

 

Without blood, the management of many medical conditions such as trauma, cardiac 

surgeries, organ transplantation, malaria and obstetric haemorrhage, would have been 

difficult or nearly impossible. However, this life-saving procedure is often associated with 

significant clinical risks, which can be broadly classified as infectious or non-infectious 

complications. The main challenges inscribed throughout the history of blood transfusion 

were centred on adequacy and safety of the blood supply. Attempts to resolve these 

challenges led to the evolution of blood transfusion into a multidisciplinary field, beyond 

issues related to blood procurement and storage (Musa et al., 2013). Blood transfusion now 

involves several aspects, including but not limited to, adequate and safe blood supply, 

appropriate use of blood & blood products, development of novel cellular therapies, 
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manipulation and prevention of immune responses and economic evaluation. The blood 

supply is now much safer largely due to conversion from paid to voluntary non-remunerated 

blood donors, improvements in donor screening, improvement of assays that detect 

transfusion-transmissible infections in donor blood, regular quality control on blood units, 

leucoreduction techniques, blood management, hospital transfusion committees and 

haemovigilance. Although strategies to improve supply and minimise transfusion risk have 

been fully implemented with successful results in most developed countries, they are 

considered to be too expensive to implement in most resource-limited settings. As such, most 

resource limited settings are still confronted with challenges in terms of limited access to 

blood transfusion or the provision of safe blood. Most of the countries in the African Region 

collect about 4 units per 1000 population, less than half of the World Health Organisation 

recommendation of 10 per 1000, compared with an average of over 30 per 1000 population 

in developed countries (WHO, 2011). 

 

In resource-limited countries, blood transfusion is mainly used for complications of 

pregnancy, anaemia, infectious diseases, cancer, and gastrointestinal diseases (Adekale et al., 

2010). The majority of blood and blood component use in sub-Saharan Africa (SSA) is for 

emergencies, hence unavailability may result in loss of lives. Although there is striking 

evidence of limited access to blood transfusions, there is very little information on actual 

utilization patterns prompting suspicions of irrational use. Blood component utilisation data 

is widely available for a variety of countries globally while it’s limited to a few studies in 

Africa (Alao et al., 2010). These studies demonstrate substantial variations in transfusion 

practices, arising from differences in population age structures, prevalence of conditions 

requiring transfusion, and levels of health care provision. Most developed countries are 

characterised with ageing populations, chronic non-infectious diseases and advanced surgical 
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technologies, all of which may result in different patterns of blood component use when 

compared with developing countries. In contrast, the population in developing countries is 

predominantly young and blood utilisation patterns are likely to be very different. 

Information on blood utilisation will assist in conducting cost-effectiveness analyses. 

 

Economic evaluations are increasingly being used to support decisions related to resource 

allocation in the health care field (Pitman et al., 2015). Three fundamental economic 

principles highlight the need for economic evaluations; scarcity of resources, need for 

making choices and consideration of opportunity costs. Because there are limited resources, 

decision makers have to make choices on the interventions to be implemented; and at the 

same time they have to take into consideration the value of forgone benefits because 

resources are not available for their best alternative use. The main purpose of economic 

evaluations is to provide decision makers with quantitative measures of the efficiency of 

health care interventions necessary to guide resource allocation. Two most common types of 

economic evaluations are cost-effectiveness analysis (CEA) and cost-utility analysis (CUA). 

CEA describes a set of methods where results are expressed in natural units, as a ratio of cost 

to health benefits e.g. infections prevented or life year saved. CUA is a subset of CEA which 

accounts for both morbidity and mortality when measuring health benefits by making use of 

preference weights assigned to relevant health states. Results of CUA are frequently 

expressed as costs per quality adjusted life year (QALY) or disability adjusted life year 

(DALY) saved/gained. Decision making on policies and adoption of technologies in 

transfusion medicine are complicated by the implications on public health, legal and liability 

issues, as well as political, regulatory and public expectations regarding blood safety 

(Schneider, 2013). These issues, plus the general desire to achieve ‘zero’ risk have limited 

the application of economic evaluations in transfusion decision making. Economic 
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evaluations are considered an important aspect of risk based decision modelling, particularly 

when comparing competing interventions. 

A transfusion transmitted infection (TTI) is any infection identified in a recipient that is 

suspected to have been transmitted by blood or blood products at any time or any infection 

(with potential for blood-borne transmission) identified in a blood donor who was infectious 

at the time they donated blood (Mladic et al., 2006). Any infections with the potential of 

being carried from person to person because of blood transfusion are among the TTIs 

(Alana, et al, 2014). Transfusion transmitted infections that have been detected include 

cytomegalovirus, Epstein Barr virus and Human Parvovirus B19 virus which is a newly 

recognized agent of blood transfusion transmitted diseases (Kishore et al., 2011). 

Preventing transmission of these infectious diseases through blood transfusion presents 

one of the greatest challenges of transfusion medicine (Chandra Sharma et al, 2014). 

Subsequently, TTIs are still major concerns in blood transfusion in Ghana and the world all 

over making the practice of safe blood transfusion increasingly difficult. 

 

 
 

The Human Parvovirus B19 (HPVB19) was discovered by an Australian virologist in 1970. 

This was a newly emerging DNA virus. The virologist discovered it while testing donor sera 

for hepatitis B. through her work, she discovered B19 virus in the sera. This was on the row 

numbered 19. She thus named it B19. B19 was thus later placed in the genus 

Erythrovirus of the family Parvoviridae. Human parvovirus B19 is the only member of the 

Parvoviridae family known to be pathogenic to human. It is a non-enveloped small  single  

stranded  (ss)  DNA  virus  that  infects  and  destroys  human erythroid progenitor cells. 

These erythroid progenitor cells in the bone marrow and spleen, when infected, undergo 

lysis. This therefore results in reduction in erythrocyte count as well as in lymphocyte, 

granulocyte and platelet counts (Alao et al., 2010). 
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The principal targets for the human parvovirus B19 are the immature cells in the erythroid 

lineage. A viral replication can cause the cells to die. This interrupts the production of red 

blood cells.  B19 is seen as an important pathogen that can cause morbidity and mortality. 

This is seen in patients across the globe (Jegede et al., 2014). The virus is found in the 

blood and respiratory secretions of infected persons. It can be transmitted through 

respiratory secretions, transplacentally and more importantly by transfusion of blood or 

blood products (Bukar et al., 2013). 

 

 
 

Infections caused by Human parvovirus B19 occurs all year round. It also occurs for all ages. 

Many of these people show subclinical manifestations. There have been 20 to 50% estimated 

attack rates in susceptible contacts (Brooks et al., 2007). It has been shown that close to a 

third or a sixth of blood donors have the B19 antibodies. They may however be 

asymptomatic (Kaur and Basu, 2005). Acute infection is associated with a viremic phase. 

This is followed shortly by an IgM antibody production. This occurs between 10 to 

14days post infection. After this there is the production of IgG4 against the viral capsid. 

There is a decline in viraemia with the production of IgM. After a few months IgM declines. 

The IgG however persists longer to convey immunity against a reinfection (Iheanaho et al., 

2014). 

 

 
 

1.2 Statement of the Research Problem 

 
In addition to studying the demographics of blood transfusion recipients and utilization 

patterns, it is equally important to establish the outcomes following transfusion. These may 

include risks (infectious and non-infectious), length of hospital stay and mortality following 

a blood transfusion. Continuous surveillance of the whole transfusion chain, which includes 
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assessing information on unexpected or undesirable effects resulting from the use of blood 

transfusions and preventing their occurrence and recurrence, is a necessary activity for any 

country. The major transfusion-transmissible infections (TTIs) of clinical importance in 

Africa are mainly the human immunodeficiency virus I and II (HIV), hepatitis B virus 

(HBV), and hepatitis C virus (HCV). Although variable, the residual risk of HIV, HVB and 

HCV transmission by blood transfusion has been substantially described for countries in 

SSA29-34. Variability may be due to the adoption of different screening technologies by 

different countries, application of different methodologies in the estimation process and 

therefore emphasizes the need for additional data on TTI incidence and prevalence and 

residual transfusion risk in Africa. Information on the number of TTIs verified to have been 

transmitted via transfusion is lacking due to the difficulties that exist in tracking of patients 

and blood components (LaMonte et al., 2003). As a result, there are very few functional 

transfusion-transmissible infection ‘lookback’ programmes in Sub Sahara Africa. In addition 

to these infectious risks, the significance of non-infectious risks in transfusion medicine is on 

the rise and these risks are often associated with significant morbidity and mortality. This 

information is very important for performing meaningful risk assessment and assessing the 

effectiveness of blood transfusions. There is a general paucity of information on non-

infectious risks associated with blood transfusions in SSA, despite its significance. Further to 

the challenges in terms of limited access to blood transfusion or the provision of safe blood, 

blood transfusion services in SSA are required and expected to comply with stringent 

regulatory demands, implement quality management systems, and comply with 

internationally recognized standards of ethics and practice. Technologies and advancements 

required to ensure such compliance may require a great deal of investments subsequently 

resulting in higher costs of producing blood. In resource-limited settings, such increases may 
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threaten adequate supply of blood hence access as well as the safety of the supply (Kishore 

et al., 2011). 

 

The common infections (pathogenic markers) screened for before blood is termed safe for 

transfusion are Human immunodeficiency virus (HIV), Hepatitis B virus (HBV), Hepatitis C 

virus (HCV) and syphilis (WHO, 2014). But these are not the only infectious agents that can 

be transmitted through blood transfusion. In recent times Parvovirus B19 has been 

mentioned as a virus that can easily be transmitted through blood transfusion. Human 

parvovirus B19 is the causative agent of the fifth disease in children.   This disease is also 

known as erythema infectiosum. This is associated with a wide range of clinical disease 

(Kishore et al., 2011). Some of these diseases include acute or chronic arthritis in adults. The 

rest are transient anemia in healthy adults and aplastic crises in infected persons. These 

infected persons may have an underlying disorder in the blood. It may also be as a result of a 

prolonged anaemia in immunocompromised persons. Such persons include persons with 

HIV and organ transplant patients. These persons do not have the ability of producing 

antibodies that can neutralize or cleat the virus. This leads to a situation where patients who 

a chronic for B19 have or do not have anaemia (LaMonte et al., 2003). The virus can also 

be transmitted from mother to foetus   during   pregnancy.   This   can   lead   to   

spontaneous   abortions   or intrauterine foetal death (IUFD). This normally occur during the 

second trimester of pregnancy (Tolfvenstam et al., 2001). 

 

Transmission of the parvovirus occurs through a number of routes. These include respiratory 

droplets on patients, transfusion of B19 infected blood and its products. This can also be 

through the placenta during maternal B19 infection (Kishore and Kapoor, 2000). Since 

parvovirus B19 is emerging as a common viral infection with a serious threat of getting 
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transmitted via blood transfusion, this cross-sectional study is being conducted to observe 

and analyze the seroprevalence of Human parvovirus B19 among voluntary blood donors. 

An estimate of the seroprevalence of Human parvovirus B19 among voluntary blood donors 

may be of help to decide whether screening for parvovirus B19 prior to blood donation 

would eliminate transmission of the infection to high risk groups 

1.3 Justification of the Study 

 
Parvovirus B19 has been said to be transmitted through transfusion of improperly screened 

blood (Kishore and Kapoor, 2000; Adekanle et al., 2010). Current blood banking practice 

does not require routine screening for human Parvovirus B19 prior to blood donation. It is 

important to determine the prevalence of Parvovirus B19 antibodies among blood donors 

since blood transfusion has been identified as one of the major means of transmitting this 

infection. The study therefore is aimed at screening blood samples for the presence of 

Parvovirus B19 among blood donors in some selected blood banks in Ghana. The study 

hopes to aid in controlling the spread of the infection 

 
 

 
 

1.4 Hypothesis 

 
H0: Blood samples from donors are infected with Human Parvovirus B19 
 
H1: Blood samples from donors are not infected with Human Parvovirus B19 
 
 
 
 

1.5 Aim of the Study 

 
The aim of this research is to determine the sero-prevalence of human parvovirus B19 

infections among blood donors in some selected blood centers in Ghana. 
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1.6 Objectives of the Study 

 
The objectives of this study are to: 

 

1. To determine the demographic characteristics of the donors. 

2. To detect antibodies against Human parvovirus B19 in blood units. 

3. Determine the sero-prevalence of human parvovirus B19 infection among blood 

donors 

 

1.7 Research Questions 

 
1. What are the demographic characteristics of blood donors? 

2. What is the sero-prevalence of human parvovirus B19 infections among blood 

donors? 

3. What antibodies are against parvovirus B19 in blood samples? 
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CHAPTER TWO 
 

LITERATURE REVIEW 
 

2.1 Blood donation 

 
Blood transfusion is very vital in healthcare delivery.  It offers  a form of supportive 

care for both surgical and medical patients (Alana et al., 2014). To equip the blood bank 

with pints of blood, blood is sourced from commercial blood donors, voluntary blood 

donation and from family replacement blood donation (Bloch et al., 2012). Commercial 

blood donors are people hired to donate blood for a fee. They are either called by officials of 

the blood bank to donate or are contracted by individuals in need of the blood. They are paid 

for the blood donation (Bloch et al., 2012). Voluntary donors are people who donate blood 

to the various hospitals and blood banks for the use of the health facility at no cost to the 

health facility. 

 

 
 

In sub-Saharan Africa, apart from individuals walking into the health facilities once  a  while  

to  donate  blood  voluntarily,  most  voluntary  blood  donation comes from organized 

groups such as churches, keep-fit clubs, associations, organized institutions and educational 

institutions (Bloch et al., 2012). The commonest form of blood donation in sub-Saharan 

Africa is from family or replacement donors. Family or replacement donors are people 

who have a form of relationship with an individual requiring blood transfusion and are 

available to donate blood for that purpose. This is where a friend, family member, a spouse, 

a parent or a sibling gives blood for a relation in time of need 

2.2 Parvovirus B19 

 
Parvovirus was discovered by an Australian virologist. This was discovered when the 

scientist was working on the hepatitis B virus. It was placed in the genus Erythrovirus of the 
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family Parvoviridae. Human Parvovirus B19 is the causative agent of fifth disease in 

children. This is associated with a number of clinical diseases (Kishore and Kapoor, 2000). 

Some of these diseases include acute or chronic arthritis in adults. The rest are transient 

anemia in healthy adults and aplastic crises in infected persons. These infected persons may 

have an underlying disorder in the blood. It may also be as a result of a prolonged anaemia 

in immunocompromised persons. Such persons include persons with HIV and organ 

transplant patients. The virus can also be transmitted from mother to foetus during 

pregnancy. This can lead to spontaneous abortions. The abortions occur in the second 

trimester of pregnancy (Tolfvenstam et al., 2001). 

 
 

2.2.1   Epidemiology of Parvovirus B19 Infection 

 

The infection of parvovirus is common. It occurs worldwide. Seroprevalence of human 

B19 virus is age related. This is acquired during childhood. This continues at lower rates 

throughout adulthood. It has been shown that between 70% to 85% of adults have shown 

serologic evidence in past infections (Kelly et al., 2000). In USA, seropositivity rate is 

5-10% among young children (aged 2-5 years), increasing to 50% by age 15 years and 60% 

by 30 years of age. A small percentage of adults acquire infection every year, resulting in an 

incidence of approximately 90% in adults older than 60 years (Serveyet al., 2007) 

2.2.2 Pathogenesis of Parvovirus B19 Infection 

 
The virus is known to replicate in the human erythroid cells of the bone marrow. They are 

also found in blood of people who carry the erythrocyte group P antigen  (Lefrere  et  al.,  

2006).  Viremia in early infections are associated with higher titers. These range between 

1,011 to 1,013 genome equivalents/ml (Frickhofen and Young, 1989). This point makes the 

patient asymptomatic. Thus blood donors with parvovirus B19 cannot be recognized. This 
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higher titre viremia can last for only 5 to 10days. This continues until there is an 

expression of specific antibodies. 

The DNA of the virus can be detected even at lower levels with a PCR. This however 

declines over the years after infection (Cassinotti and Sigel, 2000). This viral infection only 

displays a broad spectrum of clinical manifestations. These include erythema infectiosum in 

children. It can also be aplastic crisis in patients with haemolyticanaemia and failure of 

chronic bone marrow in immune compromised hosts. Spontaneous abortion can also be part 

(Tolfvenstam et al., 2001). 

 

 
 

The virus enters its target cells after an initial replication in the respiratory tract. The 

target cells may be the bone marrow or erythroid precursor cells. Receptors and the blood 

group P antigen can also serve as target cells (van Elsacker-Niele and Kroes, 1999). An 

arrest of Erythropoiesis occurs when viral replication has been ensured. This usually lasts 

for approximately one week. The patient at this stage of erythropoietic stress can  

experience an aplastic crisis 

 

Some viremia cases can be as a result of virus specific antibodies. These occur in the serum 

of patients. Their presence triggers potentially immune-mediated symptoms. Such symptoms 

include rash. The infection is however cleared within several weeks for immunologically 

normal persons. This is caused by a hormonal response with detectable  specific  IgG.  They 

confer lifelong immunity to re-infection. There is a persistent infection in dysfunctional or 

patients with absent hormonal immunity. This results in a chronic suppression of the 

erythropoiesis. There is also acute anaemia (van Elsacker-Niele and Kroes, 1999). 
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2.2.3 Transmission of Parvovirus B19 Infection 

 
This is commonly through personal contact. This can be as a result of aerosol or 

respiratory secretions.  There is also an iatrogenic transmission through contaminated blood 

products. These may include concentrates of clotting factors  (Elnifro  et al.,  2009). The 

virus is also transmitted through blood transfusion (Jagede et al., 2014). There is a 

possibility of a trans placental transmission of B19 occurring in the course of pregnancy. 

These transmissions are major causes of the non – immune foetal hydrops. Spontaneous 

abortions can be caused by this in the second trimester (Emiasegen et al., 2011). 

 

 
 

2.3 Disease associations 

 
Infections of most parvovirus B19 can be mild or asymptomatic (Harger et al.,1985). 

Asymptomatic patients may however be encountered with reticulocytopenia. These may 

have slight drops in the concentrations of their hemoglobin (Woolf et al., 1989; Heegaard 

and Brown, 2002). These signs can also be seen in symptomatic patients (Anderson et al., 

1985). The symptoms may be nonspecific in some cases. The signs are almost similar to that 

of common cold. A large spectrum of diseases is associated with the human parvovirus B19. 

 

 

2.3.1 Diagnosis of Parvovirus B19 Infection 

The parvovirus infection of a patient can be diagnosed in three major ways. This is normally 

based on the condition of the individual. These include detection of  pronormoblasts,  

detection  of  B19  virus  and  detection  of antibodies. For people with suppressed immune 

systems, the detection for the presence of human parvovirus is carried out. The presence of 

antibodies is detected for persons with competent immune systems. 
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In recent times a number of diagnostic tools are available. Modern diagnostic tools have 

been included. The measurement of the parvovirus B19 IgG and IgM antibodies are 

examples of such modern tools. The blood samples or tissue samples are measured. In 

some cases, samples in the bone marrow are measured. These are quantified using the 

polymerase chain reaction (PCR) (Reed et al., 1999).  Mature erythroid precursors are not 

shown by bone marrow aspirates. These are revealed morphologically. They however show 

giant pronomoblast. These occur during periods of acute infection (Broliden et al., 2006). 

 

2.3.2 Treatment of Parvovirus B19 Infection 

There are no specific antiviral therapies available in treating parvovirus B19. In 

determining an approach to therapy of infection some host factors must be considered. These 

include immune status, underlying conditions and the manifestations of the infection. In 

most of the cases involving immunocompetent persons, no treatment is needed. This is 

because symptoms in such cases are transient. In some cases, non-steroidal anti-

inflammatory agents are needed. This is especially in the cases involving anthropathy. Blood 

transfusion is needed for patients with transient aplastic crisis. This is only used as a 

supportive therapy. 

 

 
 

This is used until the neutralizing antibodies can clear the virus and there is restoration of the 

hematopoiesis (Waldman and Kopp, 2007). For pure red cell aplasia, there are several 

options available for treatment. This is also the case for persistent infection in 

immunocompromised patients. Especially those with B19 specific antibodies in minimal 

concentrations or absent. The use of a commercial Ig (IVIG) is efficacious in such cases. No 

controlled studies have been carried out yet (Moudgil et al., 1997; Egbuna et al., 2006). 
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There have been a lot of reported regimens with favourable outcomes. These are based on 

pooled data. A 400mg/kg per dose of the IVIG is used for 5 to 10 consecutive days. This 

dose is useful in most clinical cases. The clinical responses are evidenced by 

reticulocytosis, increased levels of hemoglobin and decline in serum viral DNA. There 

may also be a complete eradication of the viremia in some patients. This is normally seen in 

transplant patients with highly immunosuppresors. There can thus be a relapse of anaemia 

for several months. This can even occur after the completion of treatment.  With a repeated 

administration of the IVIG, some patients may experience multiple relapses (Eid et al., 

2006). In order to allow the patient’s immune response to mature, immunosuppressive 

medication must be reduced. IVIG use must also be stopped. It can only be used in severe 

cases (Geetha et al., 2000). 

2.4 Clinical features and prevalence of B19 

 
Parvovirus B19 is linked with a number of clinical disorders. This has been its case after its 

discovery as an etiologic agent. It is also seen in one of two ways. Its either an occasional 

body wide rash or a facial rash. Complication sin pregnancy is also linked to parvovirus 

B19. Others are acute arthroplasty and diseased patients with compressed immunity. The 

transien aplastic crisis is also a part. 

 

 
 

2.4.1   Chronic infections of B19 

 

Infections of B19 occur everywhere in the world. It is also known to occur all season. There 

is an increase in seroprevalence with an increase in age. This is also seen in an increase in 

adulthood. Cohen and Buckley (1988) in their study concluded that the adult population 

accounted for at least 70% of patients with parvovirus B19 IgG seropositive. Seronegative 

children are a significant reservoir for the B19 infection. B19 outbreaks can thus persist in 
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schools for months. In day care centers, children are the major sources of B19 transmission. 

This is because there exist a lot of seronegative children. These are in closer contact in the 

environment with other healthy children (Grilli et al., 1989). During endemic periods, the 

annual seroconversion rate for women at child bearing age is 1.5%. It is estimated to be 13% 

for these same women during epidemics (Valeur-Jensen et al., 1999). 

 

Arthralgia’s and arthritis are the major conditions linked to the infections. In adults these are 

common. Children can also have these conditions (Reid et al.,1985). This is similar to the 

rubella outbreak. Joint symptomologies have been reported to occur in about 50% of the 

cases involving adults. Normally these conditions persist for a month (Cassinotti, 1995). 

There also exist a symmetric association between B19 and arthritis. This condition affect 

wrist, hands and smaller joints of the hand (Reid et al., 1985). 

 

 
 

Females have this condition more when compared to males. In women 60% show 

symptomatic disease.  Arthopathy signs are also seen in the women (White et al., 1985; 

Woolf et al., 1989). It has been shown that within three weeks the symptoms diminish. 

There are no permanent damages to the joint in this case (Woolf et al., 1991).  It has also 

been shown  that  persistent  or recurrent arthroplasty is experienced by close to 20% of the 

women. Patients with associated rash account for 75% of the patients. 20% have slapped 

cheeks facial exanthema. It is hypothesized that arthritis associated with B19 has links to 

patients with haplotypes of human leucocyte antigen (HLA). For those who exhibit  

increased  susceptibility,  they  are  classified  as  HLA  DR4  or  B27 (Jawad, 1993). 

 

B19  symptoms  which  are associated  with  arthritis  has  not  been  clinically proven. In 

the development of B19 specific antibodies, arthritis has been seen to occur. There is a 

suggestion that the formation of an immune complex could account for this. The P antigen in 
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this case is expressed on synovium. These synovial cell membranes are also parvovirus B19 

non-permissive (Mikki and Chantler, 1992; Cooling et al., 1995). In some cases, the B19 

gets access to the positive receptor cells. These are normally the non-active dividing cells. 

There is an excess production of cytotoxic as a result (Ennis et al., 2001). The expression of 

pro-inflammatory cytokine is induced by the presence of an NSI protein. 

Cell damage and inflammations can be caused by this action. Patients who have B19 

associated with arthritis, inflammatory and autoimmune disorders normally have this 

condition (Mitchell, 2002). Precise antibodies which act against the nonstructural proteins 

have not been seen.  In a study by von Poblotzki et al., (1995a), specific NS1 antibodies 

were identified in patients with Human parvovirus B19. These were not seen in the 

convalescent serum. This suggest a differential host response in the cohorts. It has been 

suggested in works of Von Landenberg et al., (2003) that B19 is associated with the 

induction of an autoimmune reaction. Anti-phospholipid antibodies can also be a part.  

This  is  because  they  are  persistent  in  Human  parvovirus  B19 infected  individuals.  

Chronic infection of parvovirus B19 is significant in pregnancy. Viral infections may be 

facilitated by the status of the maternal immune system (BuItmann et al., 2005). 

 

The chronic infection is because B19 DNA persist in the bone marrow. It is also seen in the 

blood of the periphery. Patients with associated chronic arthroplasty may also have their 

synovial tissues with the B19 infections (Toivanen, 1995). The B19 DNA also persist in 

synovium tissues. This was seen in 28% of children who had chronic arthritis. In another 

case 48% of the seropositive   immune   competent   volunteers   had   the   B19   DNA.   

This information suggests an indirect association between chronic arthroplasty and B19 

DNA. No B19 was found in the samples of individuals tested. The test result for the 

parvovirus B19 IgG antibodies was positive (Soderlund et al., 1997). Lehmann et al., 
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(2003), has found linkage for rheumatic childhood disease and parvovirus B19. This study 

elucidates significant differences in the serum. From the parvovirus B19 DNA the synovial 

fluid was derived. Results for between group control was 7%. That of the patients was 35%. 

The study concluded that the rate of persistent b19 infection was significantly higher than in 

age-matched controls. 

 

 
 

In another study there has been a 64% B19 DNA found in the biopsies of the control group. 

In the chronic urticarial patients, they found 50%. This is a confirmation that patients must 

exercise caution in drawing conclusions regarding the Human parvovirus B19 and its 

involvement in skin disorders. In B 19 clinical disorders, these are seen (Vuorinen et al., 

2002). 

 

2.5 Building immunity to B19 infection 

2.5.1   Immunity through antibody mediated response 

 
Exposing immune competent patients to the Human parvovirus B19 exposes them to 

viraemia. This is especially at high titre Human parvovirus B19 concentrations. The 

viraemia normally occurs within a week. This lasts for about 5 days. In the first two days the 

viruses peak is achieved. There is a late detection of the parvovirus B19 antibodies. These 

were found in the viraemic stage. This is usually between the 10 to 12 day and persist for up 

to 5months post infection (Anderson et al., 1985; Schwarz et al., 1988; 1988) 

 

 
 

This can be longer in some patients (Musiani et al., 1995). After 15 days of post 

infection, the B19 specific antibodies appear. For several months they remain elevated. They 

can persist for several months. During this period the antibodies against VP1 and VP2 
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proteins may disappear. This occurs when there is B19 infection. The linear epitopes of the 

VP1 and VP2 proteins may also have some antibodies persisting against them. 

 

 
 

In such cases the Human Parvovirus antibodies are detected for only shorter periods 

(Soderlund et al., 1995: Kerr et al., 1999). After this there is an onset for the manifestation 

of the Human Parvovirus B19 clinically (Erdman et al., 1991). There is little attraction for 

knowledge on the diagnostic markers for infection. The viral clearance corresponds to the 

development of HPV specific antibodies.  Immune competent individuals are protected from 

infections. These occur in a vast majority of the cases (Anderson et al., 1985). The 

protective and neutralizing properties of the B19 antibodies are yet to be established. 

 

 
 

One  episode  of  HPV  B19  transient  crisis  has  been  detected  in  children (Serjeant et al., 

2001). This is a confirmation for the absence of a re-infection. The VP1 protein for Human 

parvovirus B19 and the VP1u are immune dominant antigens. They are essential when 

incorporated in serological assays (Rayment et al., 1990). The absence of antibodies to the 

VP2 proteins was found as evidence for this. This was seen when screen by the Western 

Blot. It was shown to be erroneous. There is maintenance of VP2 when the B19 IgG are 

acted against the VP1u. This is especially when there is a loss of VP1u. this was 

conclusively established (Corcoran et al., 2002). 

 

 
 

There is an emerging role for cellular immunity against infections by B19. In this case 

specific antiviral antibodies represent the mechanisms for immune protection. Circumstantial 

evidence has been given for this path. For infected patients, a high dose immunoglobin 

therapy is required (Schwarz et al., 1990). There may also be persistent infections. These are 

associated with chronic anaemia. This is when an immune response has failed in producing a 
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neutralizing antibody. It is also seen when they have very low levels (Coulombel et al., 

1989) 

 

 
 

2.5.2   Cellular immunity 

 
When compared to humoral response, there has not been comprehensive work done on the 

cellular immunity. Works on cellular immunity has not been done comprehensively when 

compared to the humoral response. This is because antibodies were thought to be vital in 

combating HPV B19 infections. No success was achieved in the initial attempts at 

proliferative responses to B19 by T cells (Kurtzman et al., 1989). It was agreed that 

immunity to HPV B19 was conferred by the neutralizing antibodies. CD4+ cell responses 

were detected in 1996. These are the ex vivo HPV B19. These were targeted at E. coli. VP1, 

VP2 and NS1 antigens were expressed in this study (Poblotzki et al., 1996). There was an 

ex vivo analysis of 16 individuals to T cells. 62.5% (10) were found to be seropositive. The 

remaining 37.5 (6) were seronegative blood donors. There was no acute infection in all 

samples. 

 

 
 

The seronegative cohort was stimulated with VP2. This lead to 90% displaying specific T 

cell response. VP1 responses accounted for 80%. For T- cell proliferation for NS1, no 

significant differences were observed. This was for both the seronegative and positive 

patients. The study also included HLA class, I and II monoclonal antibodies. This is an 

indication that the effector T cell populations and CD4+ cells are the same. This was 

confirmed by a depletion of peripheral blood mononuclear cell. It was also confirmed by the 

cells depletion. 
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Ex-vivo T-cell reactivity in PBMC have been studied by a number of researchers. Such 

studies were carried out on infected individuals. The study utilized the parvovirus B19 

candidate’s vaccine. The setting was a remote environment. The study used B19 

recombinant proteins (Franssila et al., 2001; Corcoran et al., 2000). Strong T-cell 

stimulation response was displayed by the infected patients. They responded to the B19 

capsids. An average of 36 simulation indices was recorded (Franssila et al., 2001). A 

comparable rate of T cell stimulation was shown by blood donors with past infections. The 

seronegative individuals in the study had an SI of 3.3. The study population also 

responded to the CD4+. No difference was found in T cell response to NS1. This was for 

both the seronegative and seropositive patients (Poblotzki et al., 1996). Infected persons have 

responded to this antigen. Patients with chronic arthroplasty following B19 have also 

developed response (Mitchell et al., 2001). For healthy individuals with a past history of 

infection, there was a response to NS1 by the T cells. Two individuals were exempted from 

this scenario. The two had NS1 IgG seropositivity. 

 

 
 

An investigation was carried out for cellular immune response to a 15mer epitope. This was 

an NS1 specific for cytotoxic CD8+ T cell. A histocompatibility complex was used for this 

study. The study utilized a tetrameric binding complex (Tolfvenstam et al., 2001b). The 

study obtained responses from 21 individuals. Persons used had HIV – 1. They included 

both adults and children. In all 16 were HLA matched. The remaining 6 were mismatched. 

CD8+ T cells were displaced for 63% of the respondents. For individuals in the same cohort, 

there was a 72% match. This caused interferon- gamma (IFN-g) production. The study found 

that there were similarities in CD8+ T – cells in healthy patients and individuals with HIV. 
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The study revealed the role of cellular cytotoxic T cells. Their role was found to be 

important. This was the T-cells  which  combated  B19  infection (Tolfvenstam et al., 

2001b).  Responses  of  T  cells  can  be  used  as  novel methods  for  confirming  past  B19  

infections.  This can be the case  when various combinations of analytical approaches are 

used (Norbeck et al., 2005). The combination induces a T cell response. These can be 

maintained for up to 

2 years. This is when after an immune competent female has been infected with B19. A 

number of CD8+ T cells were identified by the authors. These were located in the B19 NS1 

protein. 

 

 
 

For the VP2 peptides, 2 out of 5 respondents were responsive. There was no response for the 

VP1u peptides. The CD4+ are directed towards the structural B19 proteins. For the NS1 

proteins, the CD8+ cytotoxic have been directed against them (Norbeck et al., 2005). The 

B19 has been postulated as a model organism for viral host interactions. 

The importance of an evaluating T-cell response has been demonstrated in works of Chen et 

al., (2001). This was done to understand the nature of the B19 infection. Chen et al., 

(2001) identified an HIV patient. This patient had persistent human parvovirus B19. 

Initially, there was a remission for the B19 infection in the patients. Despite the lack of as 

specific antibody response, this scenario was evident. The role of a cellular immunity in 

combating the Human parvovirus B19 was thus indicated. In two of the Human parvovirus 

B19, NS1 lymphocytes were detected. These were seronegative individuals. The individuals 

had exposure to parvovirus B19. A subclinical HPV B19 infection was thus indicated as 

possible. A loss of an antibody against the protein capsids was also seen as a 

possibility (Mitchell et al., 2001). Tolfeenstam (2001b) identified two healthy immune 

competent individuals. The author also identified an HIV-1 infected patient. Again a 

University of Ghana http://ugspace.ug.edu.gh



35  

seronegative patient was identified. All these patients had CD8+ T cells. The cells were 

responsive against the human parvovirus B19. 

 

 
 

With VP1 and VP2 stimulation, there are higher levels of IL2. Production of IFN-g and IL-2 

are observed in B19 seronegative pregnant women. It was lower than in previously 

observed non pregnant women (Corcoran et al., 2003). The effect of maternal immunity 

during pregnancy to HPVB19 has been studied (Franssila et al., 2005). Their study 

revealed weaker T cells and cytokine secretions. These were detected in infected pregnant 

women. No IL-10 was found in the B 19 women when compared to the controls. IFN-g 

response was displayed by some patients who had no symptoms. This was relative  to  the  

VP2  capsid  only  when  they  were  compared  to  the  other pregnant women. This was 

seen in the loss of asymptomatic case in B19. The authors claim that pregnancy may 

contribute to pathogenicity of the HPVB19. 

 

Increased levels of inflammatory cytokine are caused by the expression of NS1. These 

occur in cell lines. The cells include hematopoietic and human umbilical vein endothelial 

cells (Moffat et al., 1996). Evidence exist to suggest that production of IL2 determines the 

outcome of gestation. This is for women with maternal foetal interface who seroconvert 

during pregnancy. There is also a trend towards CD3+ T cells and IL2 secretions. These can 

be found in pregnancies on the foetal side. The outcomes in these cases are poor. Favourable 

prognosis are associated with IL2. These are normally on the maternal side. They can 

be found within the intervillous space (Jordan et al., 2001). 

 

2.6 Detection of HPV B19 IgM 
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Detection is confirmed by the presence of a B19 IgM reactivity. The IgG reactivity can also 

detect the past infections (Anderson et al., 1985). The IgM antibodies can appear from 7 to 

10 days. These occur post infection. These are directed against conformational and linear 

epitopes of the VP1 and VP2 (Manaresi et al., 2001).  Presently, a B19 IgM test  kit  have  

been  made available. The United States Food and Drugs administration has approved this 

test kit. It is also used as a marker for infections in pregnancies. The enzyme immunoassay 

techniques are used in this test. The B19 VP2 capsid is used in detection. The sensitivity of 

the immunoassay is pecked at 89.1%.   A specificity of 99.4% was achieved (Doyle et al., 

2000). This has been used in diagnosis (Jordan, 2000; Mitchell et al., 2001; Vuorinen et 

al., 2002). There has been an alteration in the cutoff for the immunoassay. 

 

 
 

2.7 Detection of HPV B19 IgG 

 
When HPV B19 IgG antibodies are exposed to Human parvovirus B19, there are changes.  

This happens when it coincides with the diminishing IgM antibody response. The IgG 

reactivity against the VP1 and VP2 persist. These are against the conformational epitopes.  

It occurs post infection.  There is however a decline in the post infection for both capsid 

proteins. This happens against the VP2 abruptly. For the VP1, it occurs slowly 

(Kaikkonen et al., 

1999; Kerr et al., 1999; Manaresi et  al.,  1999).  There are significant consequences for 

diagnosis. The reactivity of the antibodies is directed against the heptapeptides. 

 

An inter assay data has been conducted. It used blinded analysis of unreactive panel. The 

study found a reproducibility associated with B19 immunoassay. A comparative study was 

conducted for the baculovirus based immunoassay and the E coli based VP1 immunoassay.  

There is a confirmation of  a  B19 infection. This is done by standardizing an IgG. This can 

University of Ghana http://ugspace.ug.edu.gh



37  

be done when there is an availability of international standards. Different test systems can 

be used in detection. The second international standard code is 01/602; 77 IU/ampoule 

(Ferguson et al., 1997; Searle et al., 1997). 

 

 
 

No significant differences were seen between the NS1 IgG in control patients. These were 

found in a number of studies. This was also compared to past infections and those that had 

chronic cases (Searle et al., 1998; Venturoli et al., 1998; Jones et al., 1999). The B 

cell epitopes have been mapped by Tolfvenstame et al., (2000). This was done on NS1. 

Three antigenic regions have been identified in these studies. All three exhibited reactivity 

towards the antibodies from healthy patients. These were patients with past B19 infection 

cases. They also included B10 infected patients. It has been shown that the NS1 IgG 

reactivity is prevalent in serum. This is especially seen in infections in pregnant women. 

They accounted for 61% of the study population (Hemauer et al., 2000). 

 

2.8 Blood product safety 

 

There is no strategy in managing infections caused by B19 infections during pregnancy. 

Intravascular transfusions are used in some cases in treatment. In one such study 539 

specialists were used. 6% of the cases had deaths. For those who did not the transfusion 

the death rate was 30% (Rodis et al., 1998). 

 

 
 

This treatment is not effective. Another study utilized 100 study participants. These 

participants were healthy volunteers. A 1-unit plasma was given to individuals who were 

found to be sero negative for B19. This was either a solvent or treated detergent (Davenport 

et al., 2000). In this study some of the participants had seroconverted over the previous three 
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months. These participants after screening had incidence of parvovirus B19. They accounted 

for 18% of the participant. High levels of B19 were found in three of the batches that had 

high amounts B19. The batches used coincided plasma administered to the volunteers. 

Currently some of the plasma are eliminated during manufacture. These are those with high 

B19 levels. The minimum amount of virus that cannot cause a disease is yet to be detected. 

A retrospective study in plasma pool has been studied by Daly et al., (2002). Their study 

utilized the data of Davenport et al., (2000). The transfused blood was contaminated with 

plasma. This can only be done at low levels of the parvovirus B19. Two incidences of B19 

transmission have been identified by Blumel et al., (2002). They were seen by separate 

transmission of lots of clotting factors 

2.9 Treatment and vaccination of Parvovirus B19 

 
High titre IVIG administration has been proven to be successful in treating patients with 

chronic infections. This treatment is however expensive (Lui et al., 2001). IVIG treatment 

does not work in all cases. 

 

 
 

Pregnancy must be allowed to proceed if B19 infection during pregnancy. It should however 

be carefully monitored. Presently no reliable way has been given for the prognosis of 

individual fetuses. Pregnancy termination must not be recommended (Barrett et al., 1994).
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CHAPTER THREE 

 

METHODOLOGY 

 

3.1 STUDY METHOD 

 

The research is a cross sectional study conducted among blood donors at the Bolgatanga 

regional hospital (Blood bank) and the national blood bank, korle- bu from March 2019 to 

March 2020. 

 

3.1.1 Research setting 

The Upper East Region formerly called the Upper Region (Upper East and Upper West 

Regions) was separated from the Northern Region in 1960. The Upper East Region has its 

regional capital at Bolgatanga, popularly called Bolga. The Region shares boundaries with 

Burkina Faso at the north, Upper West Region at the west, with the Republic of Togo at the 

east and to the south with the Northern Region. The Region has a total land area of about 

8,842 square kilometres with flat land and few hills. According to the 2010 population and 

housing census report from the Ghana Statistical Services (GSS), the Upper East Region has 

a total population of 1,046,545 people (GSS, 2012). The Region is divided administratively 

into fifteen (15) Municipalities and Districts Assemblies namely the Bolga Municipal, Bolga 

East District, Bawku Municipal, Bawku West District, Pusiga District, Binduri District, 

Kassena-Nankana West District, Kassena-Nankana East District, Bongo District, Talensi 

District, Nabdam District, Garu District, Tenpane District, Builsa North District, and Builsa 

South District. The religious groupings in the region are Christian, Traditionalist, and Islam. 

The languages spoken by the people in the Region are Gurune, Builsa, Kassem, Nankane, 

Kussal, Nabdan, and Talene.  
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The Regional Hospital was the setting for the study and is located in Bolga Municipal 

precisely Zaare community. The hospital is situated about 200 meters close to the Ghana 

Broadcasting Co-operation. The Hospital was established on 13th January 1953 to take care 

of a small number of patients. The Regional Hospital currently has a total bed capacity of 

381 after some rehabilitation works completed in 2016. The hospital remains the largest 

hospital in the Region and receives referrals from the District Hospitals, Health Centres, and 

Private Hospitals. The hospital currently has a staff strength of 612 with a nurse to patient 

ratio of 1:18 (Annual Performance Review Report, 2017) 

3.2 Study Population 

 

The study population refers to all the people who meet the specific condition for the study 

(Alvi, 2016). It is also the population that the researcher will be inferring the findings of the 

study. The study involved healthy males and females who visited the blood bank to donate  

blood  voluntarily  or  for  a  relative  (family  replacement)  and  have passed both the 

medical and laboratory examination prior to donation. 

 

3.3 Sampling and sample size 

The sample size was drawn from the accessible population for the study that is patients and 

volunteers at the Blood bank. The accessible population was determined by calculating the 

average of a six-month period of patients’ who donate blood. Data from the Upper East 

Regional hospital quality assurance committee indicated that an average number of patients. 

From this data, the sample size was determined by using Yamane (1967) sample calculating 

formula as follows: 

 
The sample size was calculated using the formula; 
 
n = Z2pq         (Mugenda and Mugenda, 2003) 
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d2 

 
Where n = the desired sample size 

 
Z = the confidence interval (1.96) 

 
d = the standard deviation 

 
p = the proportion in the target population estimated to have the same 

characteristics being measured. (0.122) 

q = 1 – p (0.89) 
 
Hence n = (1.96)2 (0.122) (0.89) =167participants. 
 

(0.05) 
 

 

3.4 Sampling method 

 
All donors who met the inclusion criteria and consented were used for the study. The study 

protocol required that every blood donor who consented were taken through pre-donation 

counselling and then interviewed using a well- structured questionnaire. Blood donors were 

recruited each day at the selected blood banks until the required sample size was obtained. 

 

 

3.5 Inclusion criteria 

 
All persons who visited the blood bank to donate blood and pass both the medical and 

laboratory examinations and consented to be part of the study were included. 

 

3.6 Exclusion criteria 

 
All  persons  who  visited the blood  bank  to donate and  did  not  pass  their medical and 

laboratory examination were excluded and also individuals who did not consent to be part of 

the study were excluded 
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3.7 Questionnaire Administration 

 
This study used a structured questionnaire. It was administered to the blood donors. These 

were only those who concerted to the study. Information obtained included socio-

demographic characteristics, clinical data and risk factors. These were taken in reference to 

human parvovirus B19 infection. 

 

3.8 Specimen collection and testing 

 
After the recruitment, 5ml of blood samples were taken from the participants, spun and 

plasma separated for use in the testing. If sample could not be analyzed straight away, they 

were frozen to be worked on later.   The participant’s sera were tested for Human Parvovirus 

B19 with IgG and IgM using the enzyme-linked immunosorbent assay (ELISA) test.  This 

was based upon the use of micro titer strip wells precoated with parvovirus B19 antigens 

(conformational epitopes of VP-2 and linear epitopes of specific part of VP-1). These were 

used in binding antibodies to the specimen. The manufacturers’ instructions were followed 

in all steps. The ELISA microwell plate reader was used in taking readings. This was done at 

a wavelength of 450nm. 

 

 
 

3.9 ASSAY PROCEDURE FOR IgG 

 
Precautionary steps were taken during the procedure to ensure precision and accuracy. All 

reagents and chemicals were brought to room temperature. This was done before a test run 

was conducted. Aseptic conditions were observed in conducting the test. 

 

 
 

The solution was diluted. This was done in the following manner: 10µL of sample + 1ml of 

sample diluent. It was mixed well before pipetting. The required number of micro titer strips 
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or wells were selected and inserted them into the holder. It was then dispensed. The wells 

were covered with foil and incubated for 60 minutes at 370C. The contents were briskly 

shaken. The wells were rinsed 5times with diluted wash solution (300ul per well). Striking 

of the wells sharply was done on absorbent paper to remove residual droplets. 100µL 

 

Enzyme Conjugate were dispensed into each well and incubated for 30minutes at room 

temperature (200C to 250C). The contents of the well were shaken. 100µL of substrate 

solution was added into all wells. They were incubated for exactly 15minutes at room 

temperature (200C to 250C) in the dark. The enzymatic reaction was stopped by adding 

100µL of stop solution to each well. The optical density was read at 450/620nm with a 

micro titer plate reader within 30minutes after adding the stop solution. 

 

 
 

3.9.1 Interpretation of Results 

 

POSITIVE       sample (mean) absorbance values more than 20% above CO (Mean OD 

sample >1.2×CO) 

GREY ZONE     Samples (mean) absorbance values from 20% 

 
20% below CO repeat text 2-4 weeks later with new fresh sample draw (0.85×CO≤ mean 

OD samples ≤ 1.2×CO) Results  and  the  second  test  again  in  the  Grey  Zone  => 

NEGATIVE samples (mean) absorbance values more than 15% below CO (Mean OD 

sample <0.85×CO) 

(CO=CUT OFF, OD=ABSORBANCE) 
 
 
 
 
 
 

University of Ghana http://ugspace.ug.edu.gh



44  

3.10    ASSAY PROCEDURE FOR IgM 

 
All reagents were brought to the room temperature (20-250C) before starting the test.  The 

reagents were mixed gently prior to use without inducing foaming. A clean, disposable tip 

was used for dispensing each control and sample.100μl controls were dispensed together 

with diluted samples into their respective wells. They were incubated for 1 hour at 370C. 

After incubation, each well was washed three times with 300μl of washing solution.100μl 

parvovirus B19 anti-IgG Conjugate were dispensed into all wells except for the blank 

well. It was incubated in room temperature for 30 minutes. Each well was washed three 

times after incubation. This was done with 300μl of washing solution. About 100μl of TMB 

substrate solution was dispensed into the wells. This was incubated for 15 minutes under 

room temperature. This was done in the dark. A 100μl stop solution was dispensed into the 

wells. Measurement of optical density was carried out. This was done at a 450nm 

wavelength. 

 

 

3.10.1 Interpretation of results 

 
Samples were considered POSITIVE if the absorbance value was>10% of cutoff value. 

Samples were considered NEGATIVE if the absorbance value was <10% of cut-off value. 

Samples with an absorbance value of 10% above or below the cut-off value were 

considered to be in GREY ZONE. It was recommended to repeat the test again 2-4 weeks 

later with a fresh sample. If the  second  test  was  again  in  grey  zone,  the  sample  was  

considered NEGATIVE 

 

 
 

3.11 INFORMED CONSENT 
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All the study details were explained to the donors in vernacular language and consent was 

obtained. Ethical clearance was obtained from the ethical and protocol review committee of 

the School of Biomedical and Allied Health 

Science as well as the institutional ethical committee of The National blood bank and 

Bolgatanga regional hospital. 

 

 
 

3.12 Data collection process and tools 

 
Blood donors were interviewed by trained data collectors using the questionnaire to collect 

information on some socio-demographic factors as well as some behavioral factors.   The 

laboratory screening outcomes of the various infections tested was recorded for each blood 

donor that was interviewed. 

3.13 Data analysis 

 
The data obtained from the study was analysed using SPSS 20. This was mainly for 

the questionnaire and laboratory test results. The results from the data were presented in 

tables. The prevalence for each viral infection was calculated. They were expressed as 

percentages. Correlation analysis was conducted to find the relationship between variables. 

A pearson chi-square analysis was conducted. The relationship between the socio-

demographic characteristics and clinical manifestations were determined. P value of 0.05 

was considered.
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CHAPTER FOUR 

 
RESULTS AND DISCUSSION 

 

4.1 Introduction 

 

4.1.1 Demographic Characteristics of Participants 

 
This section presents the demographic characteristics of the participants (table 1).The 

outcome of the study shows that majority (93.7%) of the participants were male. Also, more 

than half (70.7%) of the participants were between the ages of 30 and 39 years.  It was also 

seen that majority of the participants were educated as most of them had completed 

secondary education and nearly half (43.1%) have had tertiary education. It was also noted 

that majority (65.9%) of the study population were married. Only 3.6% of the participants 

were widowed. 

 

The risk factors associated with the parvovirus were also studied. The findings showed that 

none of the participants  had  had  a blood  transfusion  before. However, about 79 (47.3%) 

of them have given or donated blood before and out of these, 59.49% donated blood more 

than 10years ago and about 26.58% had also donated blood between 1 to 5 years. About 

7 people representing 8.86% of the participants had donated blood in less than a year. 

The results also showed that only 2 (1.2%) of the participants had undergone surgery in 

the past. Only 38 (22.8%) of the participants have received the hepatitis B vaccine meaning 

majority 129 (77.2%) of them have not received hepatitis B vaccine. The results also show 

that none of the participants had multiple sex partners and majority (98.8%) used condoms 

during sexual intercourse. Also, none of the participants abused drugs, share needles or 

smoked but 49 (29.3%) of  them  have  tasted  alcoholic  beverages  before  which  showed  

that  the majority of about 70.7% do not drink alcohol (Table 2). 
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Table 1: Demographic characteristics of participants 

 
 Characteristics Frequency Percentage (%) 

Male 156 93.7 

Sex Female 11 6.6 
    
 18 – 19 years 23 13.8 

Age 20 – 29years 26 15.6 
 30 – 39years 118 70.7 
    
 None 13 7.8 
 Primary 15 9 
Education Secondary 65 38.9 
 Tertiary 72 43.1 
 Quaternary 2 1.2 
    
 Single 51 30.5 

Marriage Married 11 65.9 
 Widow 6 3.6 
    
 Businessman 34 20.4 
 Civil servant 11 6.6 
 Driver 2 1.2 
Occupation Farmer 8 4.8 
 Health worker 9 5.4 
 Student 43 25.7 
 Other 60 35.9 
    
 Yes 0 0 

Blood No 167 100 
transfusion    
 Yes 79 47.3 

Blood Donation No 88 52.7 
    
 Less than 1 year 16 8.86 
 1 – 5 years 44 26.58 
Donation period 6 – 10 years 8 5.06 
 More than 10years 99 59.49 
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Table 2: Medical and lifestyle activities 

 
 Characteristics Frequency Percentage (%) 

Yes 2 1.2 

Surgery  No 165 98.8 

     

  Yes 38 22.8 

Hepatitis B No 129 77.2 

vaccine     

  Yes 0 0 

Multiple sex No 167 100 

partners     

  Yes 165 98.8 

Condom use  No 2 1.2 

  Yes 0 0 

Drug use  No 167 100 

  Yes 0 0 

Sharing needles No 167 100 

 Yes 0 0 

Smoking No 167 100 

 Yes 49 29.3 

Alcohol use No 118 70.7 

 

4.2 Prevalence of Parvovirus B19 IgG and IgM among age groups and education 

 

The IgG and IgM of the participants were also determined and the results are displayed in 

Table 3. The results showed that 10 (6%) of the participants were reactive for IgM whilst 

the majority (94%) were non-reactive. 
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With respect to IgG, the study revealed that 108 (64.7%) of the participants were reactive 

while 59 representing 35.3% were non-reactive. 

Table 3: Reactivity and Prevalence of IgG and IgM 

 
IgM                                     IgG 
 

 Reactive Nonreactive Reactive Nonreactiv 

e 

Sex Male 9 (5.39%) 147 104 52 
   (88.02%) (62.23%) (31.14%) 

 Female 1 (0.59%) 10 (5.98%) 4 (2.44%) 7 (4.19%) 

      

 18 – 19 1 (0.59%) 22 (13.17%) 12 (7.19%) 11 (6.59%) 

Age 20 – 29 1(0.59%) 25 (14.97%) 16 (9.58%) 10 (5.98%) 

 30 – 39 8 (4.80%) 110 80 (47.90%) 38 
   (65.87%)  (22.75%) 

 None 0 13 (7.78%) 12 (7.18%) 1 (0.59%) 

 Primary 2 (1.20%) 13 (7.78%) 14 (8.38%) 1(0.59%) 

Educatio Secondary 3 (1.80%) 62 (37.12%) 43 (25.75%) 22 

n     (13.17%) 

 Tertiary 5 (2.99%) 67 (40.12%) 37 (22.16%) 35 (21%) 

 Quaternar 0 2 (1.20%) 2 (1.20%) 0 
 y     

From the table above, it can be seen that for IgM, majority of the males (5.39%) were 

reactive as compared to females (0.59%). It can also be seen that the males were about 5 

times reactive compared to females. Again, the age group that was more reactive was the 

ages between 30 and 39 years. They accounted for 4.49%.   For educational background, the 

study showed that participants with a quaternary education recorded 0% of reactivity. On 

the other hand, participants with tertiary education were highly reactive when compared to 

the primary and secondary education levels. For IgG, majority of the male participants were 

reactive and accounted for 62.23%. Females who were reactive recorded 2.40%. The study 

also showed that 80 (47.90%) participants who were within the ages of 30 – 39 years were 

IgG reactive. The least reactive age was recorded by participants who were below 19 years. 

For education, the majority reactive group was recorded by those with secondary education 

(25.75%), followed by tertiary (22.16%), primary (8.38%) and those with no education 
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recorded 7.18%. The least reactive group was recorded by participants with quaternary 

education (1.2%). 

4.3 Prevalence of parvovirus B19 IgG and IgM according to blood donation and history 

of blood donation 

The prevalence of parvovirus B19 related to blood donation and donation history are 

recorded in Table 4. The outcome of the study also showed that out of the participants who 

had donated blood 1.8% were reactive and 4.19% of the participants who had not donated 

blood were also found to be reactive. The study also shows that about 5.99% of the 

participants who had not donated blood were reactive. 

 

Table 4: IgG and IgM according to blood transfusion 

 
IgM                                           IgG 
 

 Reactive Nonreactive Reactive Nonreactive 

Transfused Yes 0 0 0 0 

 No 10 (5.99%) 157 (94.01%) 108 (64.67%) 59 (35.33%) 

Blood donation Yes 3 (1.80%) 76 (45.51%) 50 (29.94%) 29 (17.37%) 

 No 7 (4.19%) 81 (48.50%) 58 (34.73%) 30 (17.96%) 

 Less than 1 year 0 7 (4.19%) 3 (1.80%) 4 (2.4%) 

Donation period 1 – 5 years 0 21 (12.57%) 12 (7.19%) 9 (5.39%) 

 6 – 10 years 0 4 (2.40%) 2 (1.20%) 2 (1.20%) 

 Can’t remember 10 (5.99%) 125 (74.85%) 91 (54.49%) 44 (26.35%) 

 

 
 

From Table 4, it is seen that 108 (64.67%) of the participants who had not had a blood 

transfusion were reactive. Only 59 representing 35.33% of the participants in that category 

were not reactive. For participants who had donated blood, the study showed that 50 

representing 29.94% were reactive and 34.73% of the participants who had not donated 
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blood before were also found to be reactive. 91 participants representing 54.49% of 

participants who had not donated blood were found to be reactive. 

 

 
 

4.4 Prevalence of Parvovirus B19 IgG and IgM according to Medical and Lifestyle 

Characteristics 

 
The medical and lifestyle practices of the participants were also studied in relation to 

parvovirus B19 reactivity and the outcome is summarized in Table 5.   The   medical   and   

lifestyle   practices   included   surgery,   hepatitis   B vaccination, having multiple sex 

partners, condom use, use of drugs, sharing needles, smoking and alcohol use (Table 5). 

 

Table 5:  IgG and  IgM  results  according  to  medical  and  lifestyle 

characteristics 

IgM                                      IgG 
 

 Reactive Nonreactive Reactive Nonreactive 

Surgery Yes 0 2 (1.20%) 1 (0.60%) 1 (0.60%) 

 No 10 155 107 58 (34.73%) 

  (5.99%) (92.81%) (64.07%)  

Hepatitis B Yes 1 (0.60%) 37 (22.16%) 20 18 (10.78%) 

vaccine    (11.98%)  

 No 9 (5.39%) 120 88 41 (24.55%) 

   (71.86%) (52.69%)  

Multiple sex Yes 0 0 0 0 

partner No 10 157 108 59 (35.33%) 

  (5.99%) (94.01%) (64.67%)  

Condom use Yes 10 155 106 59 (35.33%) 

  (5.99%) (92.81%) (63.47%)  

 No 0 2 (1.20%) 2 (1.20%) 0 

Drug use Yes 0 0 0 0 
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 No 10 157 108 59 (35.33%) 

  (5.99%) (94.01%) (64.67%)  

Sharing Yes 0 0 0 0 

needle No 10 157 108 59 (35.33%) 

  (5.99%) (94.01%) (64.67%)  

Smoking Yes 0 0 0 0 

 No 10 157 108 59 (35.33%) 

  (5.99%) (94.01%) (64.67%)  

Alcohol Yes 7 (4.19%) 42 (25.15%) 29 20 (11.98%) 

    (17.37%)  

 No 3 (1.80%) 115 79 39 (23.35%) 

   (92.81%) (47.31%)  

 

With respect to IgM, the study showed that 10 (5.99%) of the participants who had not have 

surgery before were reactive. The remaining 92.18% were not reactive.  Of the participants 

who had  had  hepatitis B  vaccination,  only  1 (0.60%) was found to be reactive while 

22.16% were found not to be reactive. Further,  9  (5.39%)  of  the  participants  who  had  

not  had  a  hepatitis  B vaccination were found to be reactive. The study also revealed that 

only 5.99% of the participants with a single sex partner and used condoms were reactive. 

None of the participants used drugs, shared needles or smoked, but 5.99% of those in that 

category were found to be reactive.   For the participants who consumed alcohol, 7 

(4.19%) were found to be reactive while 3 (1.80%) of those who did not consume alcohol 

were also found to be reactive. 

 

 
 

When medical and lifestyle characteristics were related to IgG reactivity, majority (107 

(64.07%)) of the participants who had not had surgery before were found to be reactive. 

Only 1 (0.60%) respondent who had undergone surgery was found to be reactive. The study 

also revealed that 20 (11.98%) of the participants who had received the hepatitis B vaccine 
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were found to be reactive while 88 (52.69%) who had not received the vaccine were 

reactive. It was also seen that 108 (64.67%) of participants who did not have multiple sex 

partners, used drugs, shared needles or smoked were IgG reactive. For condom use 106 

representing 63.47% of the participants were reactive while 2 (1.20) of the participants 

who did not use condoms were not reactive. Furthermore, 79 (47.31%) of participants who 

did not consume alcohol were found to be reactive whilst only 29 participants representing 

17.37% of those who consumed alcohol were found to be reactive. 

4.5 Correlation analysis 

  
Correlation analysis was conducted to determine the extent of the relationship 

between IgG and IgM reactivity and the various risk factors (Table 6). The results 

revealed that there was a negative relationship for all the risk indices with respect 

to IgM. Only alcohol use had a positive correlation with IgM. Also, there was a 

22.5% relationship between alcohol use and IgM reactivity which was significant 

at 95% confidence interval. 

 

 
 

The study also found negative relationships between  age,  blood donation, 

donation period, hepatitis B vaccination and alcohol use with IgG. There was 

however a positive relationship with sex. The correlation could explain 15.7% of 

the relationships. These were also significant at a 99% confident interval. 

 

 
 

Table 6: Correlation analysis of IgG and IgM and risk factors 

 
 Sex Age Blood Donation Hepatitis Alcohol IgM IgG 

   donation period B use   

     vaccine    

Sex 1        
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Age -1.42 1       

Blood 0.058 - 1      

donation  1.67**       

Donation -0.072 -1.43 0.38** 1     

period         

Hepatitis 0.029 0.111 0.087 0.128 1    

B vaccine         

Alcohol 0.012 -1.30 0.101 0.188* 0.058 1   

IgM -0.035 -0.035 -0.087 -0.117 -0.077 0.225** 1  

IgG 0.157* -0.114 -0.027 -0.121 -0.137 -0.074 0.028 1 

University of Ghana http://ugspace.ug.edu.gh



55  

4.6 Summary of Results 

 
Detection of B19 IgM is an indication of recent infections with B19. The presence of B19 

IgG confirms its exposure. The detection is optimal in immunoassays which utilize VP2 

capsids. Detection of antibody against B19 

NS1 proteins can be used to confirm cases. This can only be done when they are associated 

with standardized VP2 immunoassay 
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CHAPTER FIVE 

 
DISCUSSION AND CONCLUSION 

 

5.1 Discussion 

 
Data for human parvovirus B19 infection in Africa is limited. These data are critical in 

health policy formulation. The current study was to determine the sero-prevalence of Human 

Parvovirus B19 infections among blood donors at selected blood centers in Ghana. 

 

 
 

5.1.1 Demographic characteristics 

 
In the study, majority of the study participants were males and this could be attributed to the 

fact that as far as blood donation is concerned, males have always been in the majority 

since women generally have low hemoglobin levels and hence are mostly disqualified as 

blood donors (Alana et al., 2014; Tessema et al., 2010). Again, certain biological life 

cycles also naturally do not permit females to part take in blood donation example 

pregnancy, breastfeeding and menstruation. 

 

It was also see that majority of the participants were within the age range of 30-39 years 

and this was consistent with other studies (Ampofo et al., 2002). The reason behind this 

could be that the. economic benefits attached to commercial donation appear to attract 

people in this age category to blood donation. From the participant characteristics, it was 

found that more than50% of the participants had completed secondary education. This 

was similar to a study carried out in Malawi where most of the blood donors studied were 

secondary school’s students (Allain et al., 2008). 

 

Again, more than 50% of the participants in this study were married which conforms with an 

earlier study by Nagalo where more than 52% of the people who showed up for blood 
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donation were married (Nagalo et al., 2011).   In the current study, the medical and lifestyle 

practices of participants were also studies. These include blood transfusion history, surgery, 

vaccination, condom use, drug use, needle sharing, smoking and alcohol use. The results 

of the study showed that only 22% had received hepatitis B vaccination. 

 

 
 

5.1.2 Prevalence of parvovirus HPV B19 IgG and IgM among age groups and education 

This study showed that seropositivity increased with age. The increase in seropositivity with 

increasing age was consistent with the work of Girei in Jos, (Nigeria) Girei et al., 2010) and 

those reported in other countries (Ooi et al., 2002; Salimi et al., 2008; Kishore et al., 2010). 

They found that as with increasing age the seropositivity increased. For Parvovirus B19, 

seropositivity implies immunity. 

 

 
 

There is an inverse relationship between seroprevalence with age and B19. When 

seroprevalence increases with age there is a decrease in B19. This is for people who are 

susceptible to B19 infection. (Gilbert et al., 2005). However, the finding contrasts the result 

of Ujo and colleagues (2012). They report of an increase in seropositivity with age. This may 

be because the children used in the study had sickle cell. The present study was however 

carried out among healthy adults of 18 to 39 years. A survey was carried out in USA. It 

showed a gradual increase of seropositivity with age. This ranged for children under 

10years to 49years. The range was 19% and 67% for children and adults respectively. This 

suggested a continuous exposure to the virus (Salimi et al.,2008). 

 

The health status of individuals is influenced by their education. There are similarities in 

poverty, malnutrition and high mortality rate in the world. These are similar when compared 

to education. Educational studies compensate the effects of poverty on health. The 

availability of a health facility does not change this situation (Kishore et al., 2010). Those 
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with formal education had the highest prevalence. The non-educated had low prevalence. 

These are consistent to findings of Kishore et al., (2010).  They conducted analysis on blood 

donors and reported HPVB19 in India. Their results showed higher prevalence among 

illiterates and low educated group. The lowest was recorded among the highly educated. 

 

 
 

5.1.3 Presence of Parvovirus B19 IgG and IgM 

 
An infection rate of 64.63% has been reported in the current study. A prevalence of 5.98% 

has also been recorded. These results are consistent with other studies carried out by other 

authors. Keikha et al., (2006) reported 10.3% IgM antibodies. In their study they found a 

prevalence of 21.8%. This study was carried out in Iran. Kaur and Basu (2005) also reported 

that 30 to 60% of their study participants had B19 antibodies.  This results indicated an 

immunity. 

 

In Malawi and Tunisia B19 prevalence of 58.4 and 65% have been reported respectively 

(Schwarz et al., 1989). A prevalence of IgG and IgM antibodies have also been presented. 

All these studies were related to pregnant women in Libya. The 61% in this region show a 

high rate of immunity. This is against the low rate of active transmission. This was recorded 

as 5% in the study (Elnifro et al., 2009). 

 

 
 

In the current study, a prevalence of 6% was achieved. This could mean lower proportions of 

immune individuals were used. Kishore et al. (2006) however reported seroprevalence of 

39.9%.  This was found among participants in India. Their results are consistent with the 

current study. In their study they concluded that large proportions of North Indians are 

susceptible to the B19 infection. In Iran, Keikha et al., (2006), reported a prevalence of 

21.8%. This figure is also consistent with the result of the current study. 
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The current study reporte IgG antibodies at 64.7%. These are alarming among the current 

study population. This is because high rates of IgG antibodies are an indication of active 

transmission. This has subsequent implications. This is based on the active transmission as 

represented by the IgM. 

 

 
 

In the current study, IgM antibodies increased with age. There was however a decrease of 

IgG with age. There was no statistical correlation for these parameters.  The results agree 

with reports in some European and Indian regions (Kishore et al., 2010: Mossong et al., 

2008). This is the case because individuals acquire infection at childhood. A significantly 

higher rate of IgM antibodies was reported by participants who had donated blood in the past 

five years. These are in agreement with reports that link parvovirus B19 with blood 

transfusions. There is the need for routine screening of blood for parvovirus B19. This is in 

view of the severity of the cases. This must be included in policy documents for transfusion. 

This is needed especially for those donating to immune-compromised individuals, for 

example in sickle disease, human parvovirus B19 infection causes transient aplastic crisis 

due to temporary interruption in the red blood cell production. 
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5.2 Conclusions 

 
The findings in this study confirmed the presence of Human Parvovirus B19 infection 

among the study population with sero-prevalence comparable to the rates found in various 

countries in the world. Sero-prevalence of Human Parvovirus B19 among patients was high 

leaving a large proportion of the population still susceptible to B19 infection. 

 

 
 

This  study  also  showed  the  effect  of  formal  education,  occupation  and marriage on 

seropositivity of individuals to Human Parvovirus B19 and again the relevance of risk 

factors on the seroprevalence of Human Parvovirus B19 

 

 
 

The prevalence of 64.7% obtained for the IgG showed that majority of the participants have 

been exposed to HPV B19 infection and 6% IgM positivity also shows the virus is active 

among a relatively good number of the study population. This means Human Parvovirus 

B19 still poses as a public health problem which must be addressed. It is very important, 

especially for health providers and policy makers, to recognize the health implication of this 

virus and design effective preventive programs in relation to blood transfusion 

.
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5.3 Recommendations 

 
In view of low prevalence Human Parvovirus B19, obtained in this study hence high 

susceptibility among population there is need for awareness on the virus to educate the 

public on the risk especially when pregnant and also immunocompromised. 

 

 
 

There is also need  to  investigate the presence  of Human  Parvovirus  B19 among blood 

donors for probable inclusion as routine screening since Parvovirus B19 can be transmitted 

through blood products. 

 

 
 

There is need for further investigation on the main risk factors associated with 

 
HBV infection in the study population. 
 
 
 
 

This study was hospital based, therefore there is need for a community based study, to detect 

the presence of current infection by detecting IgM and if possible molecular epidemiology 

researches as well as in the population in order to find out the persistence of Human 

Parvovirus B19 DNA in tissues. 
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APPENDIX I 
 

QUESTIONNAIRE 

 
Prevalence of Parvovirus B19 Infections among Blood Donors at 

 

Korle-Bu Teaching Hospital. 

 

1. Reference No: ………………………………….. 

 

2. Sex: Male ( ) Female ( ) 

 

3. Age: 18-24( ) 25-31( ) 32-38( ) 39 and above 

 

4. Address……………..………………………… 

 

5. Ethnic group: ……………………………… 

 

6. Educational level: Tertiary () Secondary ( ) Primary ( )Quranic ( )none ( ) 

 

7. Marital status: Single ( ) Married ( ) Widower/Widow ( ) Separated ( ) Divorced ( ) 

8. Type of family: Monogamous ( ) Polygamous ( ) 

 

9. Occupation: Farmer ( ) Civil Servant ( ) Business ( ) Student/Applicant ( ) Health 

worker ( ) Other ( ) 
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10. Have you ever been transfused before? Yes ( ) No ( ) If yes, 

why?.........................; When?.................; 

How many pints of blood did you received?........ 

11. Have you donated blood? Yes ( ) No ( ). If yes, when? 

12. Have you ever had surgery before? Yes ( ) No ( ). If yes, 

when?........... 

Were you transfused? Yes () No (). 

 

If yes, how many pints did you received? 

13. Have you been vaccinated for Pap B19? Yes ( ) No ( ) If yes, when? 

14. Do you have multiple sexual partners? Yes ( ) No ( ) 

 

15. Do you use condom when having with any person other than your spouse? Yes ( ) No ( ) 

16. Have you had scarification? Yes ( ) No ( ). If yes, when? 

 

17. Do you practice drug injection on yourself? Never ( ) Once ( ) Twice ( ) Thrice ( ) 

Four times ( ) Fives times >Five times ( ) 

18. Do you share unsterilized sharp objects such as razor, injection needle, cuticle 

removal etc? Yes ( ) No ( ) 

19. History of smoking None ( ) 1-5yrs ( ) 6-10yrs ( ) 11-15yrs ( ) 16-20yrs  

 

( ) >20yrs( ) 

20. History of alcohol consumption None( ) 1-5yrs( ) 6-10yrs( ) 11-15yrs( ) 

 

16-20yrs( ) >20yrs( ) 
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