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Abstract                                                                                                                                    

Background: Since its discovery, Parvovirus B19 has been shown to be the causative agent of 

erythema infectiosum and it is reported to be responsible of myocarditis, hepatitis, Kawasaki 

disease, purpura, thrombotic renal graft microangiopathy, papular purpuric syndrome, 

dermatomyositis, systemic lupus erythematosus, Severe pneumonia, conjunctivitis, idiopathic 

collapsing glomerulopathy and acute glomerulonephritis.                                                                         

Objective: To determine the frequency rate of Parvovirus B19 IgG antibody among blood 

donors in Khartoum.                                                                                                                                                        

Materials and methods: 150 blood specimens were collected from blood donors attending 

the blood banks of the Academy Teaching Hospital and the National Health Laboratory 

(Khartoum). Clinical and demographic data was collected by a direct structural questionnaire. 

The enzyme-linked immunosorbent assay (ELISA) was used for detection of Parvovirus B19 

specific IgG antibody.                                                                                                                                     

Results: Parvovirus B19 IgG antibody was detected in 63 blood donors (42%), while 87 donors 

(58%) were found negative. The majority of seropositive participants (35/55.6%) were in the age 

range 32-41 years. The seropositivity of Parvovirus B19 IgG antibody with age incidence was 

found statistically not significant.                                                                                           

Conclusion: Parvovirus B19 IgG antibody was previously or currently encountered among the 

blood donors investigated; and its seropositivity with age incidence was statistically not 

significant  
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Introduction  

Parvovirus B19 was discovered in England in 1975 in serum specimens of healthy blood donors. 

Since its discovery, this virus has been shown to be the causative agent of erythema infectiosum  

(fifth disease) and is the primary etiologic agent of chronic hemolytic anemia. The virus has also  
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been associated with fetal death (spontaneous abortions and stillbirth), acute arthralgia, arthritis, 

and chronic anemia in immunodeficient patients1.                                                                                     
The virus belongs to the family Parvoviridae, which includes two genera of vertebrate viruses: 

genus Parvovirus, genus Dependovirus, and genus Densovirus. B19 is in the parvovirus genus 

which includes a number of animal parvoviruses such as the canine parvovirus and feline pan-

leucopenia virus. The parvoviruses tend to be species-specific; only the adeno-associated 

parvoviruses (members of the dependovirus genus) and B19 are known to infect humans. The 

transmission of the virus infection is through the respiratory route, and much less transmitted 

through the blood and blood products transfusion. Infection may lead to erythema infectiosum, 

arthropathy, hydrops fetalis, and various hematologic disorders, including aplastic crisis, chronic 

anemia, and idiopathic thrombocytopenic purpura. It has been also reported to be responsible for 

myocarditis, hepatitis, Kawasaki disease, purpura, thrombotic renal graft microangiopathy, 

papular purpuric syndrome, dermatomyositis, systemic lupus erythematosus, severe pneumonia, 

conjunctivitis, idiopathic collapsing glomerulopathy, and acute glomerulonephritis2.                            

The prevalence rate of Parvovirus B19 immunoglobulin G antibody ranges from 15 to 60% in 

children 6-19 years old, from 30-60% in adults, and more than 85% in geriatric population.       

In Sudan, several studies had determined the seroprevalence rate of B19. However, only one 

very recent study (July 2017) was able to determine the seroprevalence rate among blood 

donors3.                                                                                                                                                                       

The current study aimed to provide more evidence regarding the prevalence rate of Parvovirus 

B19 antibody among blood donors in Khartoum. However, this study was considered a 

preliminary report on this issue; since it investigated a relatively small sample of blood donors.  

Materials and methods  

This was a cross-sectional study conducted to determine seroprevalence rate of human 

Parvovirus B19 infection; during the period from May to July 2017 in Khartoum. Inclusion 

criteria were blood donors. The software used for the analysis of data was the Statistical Package 

for Social Sciences (SPSS) program (version 14). Frequencies, percentages, tables and graphs 

were used for presentation of the data. Every individual involved in the study was informed 

about the purpose of the study. Moreover, the study was approved by the Ethical Committee of 

Al Neelain University. A verbal consent was obtained from all participants. Permission to collect 

the specimens was taken from the blood banks of the Academy Teaching Hospital and the 

National Health Laboratory (Khartoum). Confidentiality of information was maintained. Results 

of samples collected were dispatched to all participants investigated and some sample results 

were handed to physicians for prescription purposes. Demographical data were collected from all  
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participants using a direct interviewing questionnaire covering demographic information 

regarding  name, age, residence, occupation, and clinical symptoms. Sampling was                      

a non- probability purposive, convenience type.                                                                                                                                                                                                                      

Procedure:  Sample size was150 blood specimens collected from blood donors attending the 

blood banks of the Academy Teaching Hospital and the National Health Laboratory (Khartoum). 

5 ml blood specimens were collected from blood donors in plain containers. Each blood 

specimen was  centrifuged for 5 minutes at 3,000 rpm. Serum was then separated in 1.5 ml 

micro-plain containers, and stored at 4oC prior to assaying.                                                                                     

ELISA testing: The human Parvovirus B19 IgG antibody was tested for by the anti-human 

Parvovirus B19 ELISA (IgG) Euroimmun (Germany). A quantitative analysis was performed 

according to manufacturer's instructions as follows:                                                                                        

1. 100 µl of the calibrators, positive control, negative control, and the diluted samples were 

transferred to microplate wells. This process was repeated three times and incubated for 60 

minutes at 37oC.                                                                                                                                                        

2. 450 µl of working strength wash buffer was used to wash the microplate wells. This process 

was repeated three times.                                                                                                                               

3. 100 µl enzyme conjugate was pipetted into all microplate wells and incubated for 30 minutes 

at room temperature.                                                                                                                                                  

4. The microplate wells were then washed again as described in step (2) above.                                                                   

5. 100 µl of chromogen/substrate was pipetted into all microplate wells and incubated for 15 

minutes at room temperature.                                                                                                                                    

6. 100 µl of stop solution was pipetted into all microplate wells.                                                                            

7. Result was read by an ELISA reader, using 450 nm wavelength filters at 620 nm.                                                    

8. Calibrators 1-4 were measured to evaluate the results according to falling formula. The cut off 

value was calculated as half of mean summated positive and negative control.                                                                      

9. Samples were considered positive when the optical density (OD) was more than 5.5.                        

Samples were considered negative when the optical density (OD) was below 4.    

Results     

Among 150 participants in the current study, all participants were male blood donors. The 

majority of participants 77 (51%) were in the age range 32-41 years. The numbers of participants 

in the age range 22-31 years and in the age range 42-49 years were 46 (31%) and 27 (18%) 

respectively.                                                                                                                                        

Among the participants investigated, Parvovirus B19 IgG antibody was detected in 63 (42%) 

blood donors, and it was negative in 87 (58%) blood donors. The majority of seropositive 

participants (35/55.6%) were in the age range 32-41 years; while 9 participants (14.3%) and 19   
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participants (30.2%) were in the age ranges 22-31 years and 42-49 years respectively. The 

seropositivity of Parvovirus B19 IgG antibody with age incidence was found statistically not 

significant. 

Discussion          
 

It is now certain that blood donors with Parvovirus B19 can transmit the infection to recipients 

of their donated blood products. Moreover, there have been numerous reports describing the 

transmission of Parvovirus B19 infection through plasma derivatives. Infection with Parvovirus 

B19 is considered normal in healthy people; as the infection is usually non-pathogenic. 

However, the case is different in immunocompromized individuals as Parvovirus B19 infections 

can result in serious complications, but yet screening is not compulsory in the process of blood 

donation. Because the epidemic nature of Parvovirus B19 and its potential as a cause of serious 

disease, seroprevalence of Parvovirus B19 has been of concern throughout the world4 .                                           

Of the 150 blood samples tested in the present study, 63 samples (42%) were found positive for 

Parvovirus B19 specific IgG antibody. This frequency rate was lower than that reported among 

blood donors in Belgium (74%), in Saudi Arabia (76.3%), in Yemen (46%), and in Italy (79%)5.                                                                                                                                                      

Also, the frequency rate of this study was found higher than that reported among blood donors in 

China (16.79%) and in Egypt (26%)6.                                                                                                                        

It is to be noted that these differences might be due to demographics. Moreover, it is lower than 

the frequency rate reported by the recent study of Omer and his colleagues who investigated 

blood donors at the Central Blood Bank (Khartoum) and found a seroprevalence rate of 63.3%7.                                                                                                                                                                      

Furthermore, in the present context, the highest frequency rate of Parvovirus B19 specific IgG 

antibody (55.6%) was found among participants in the age range 32-41 years; and the lowest 

frequency rate (9%) was found among participants in the age range 22-31 years. This finding 

agrees with that reported by the study of Omer and colleagues7  who reported a frequency rate of 

43.9% among participants in the age range 29-38 years. On the other hand, these authors 

supported our finding which stated that there was is no significant association between the age 

incidence and Parvovirus B19 IgG antibody seropositivity. Nevertheless, several researchers in 

different regions of the world had reported that seroprevalence of IgG antibody to Parvovirus 

B19 was age dependent8.                                                                                                                                    

Further studies on a larger scale are recommended for better determination of the true prevalence 

rate and to act as a cornerstone for designing preventive measures as well as planning of national 

containment strategies.                                                                                                                                

Conclusion: Parvovirus B19 IgG antibody was previously or currently encountered among the 

blood donors investigated; and its seropositivity with age incidence was statistically not 

significant                                                                                                                                                      
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