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Abstract                                                                                                                                    

Background: West Nile virus (WNV) is a mosquito-borne flavivirus causing different forms 

of infection among humans, varying from asymptomatic illness to fatal central nervous system 

infection. Transfusion of infected blood products is another well-documented major route of 

transmission. 

Objective: To determine the serofrequency rate of WNV antibodies among blood donors 

attending Omdwanban Hospital (Khartoum State). 

Materials and methods: This was a descriptive, cross-sectional study investigating 91 

apparently healthy blood donors. It was conducted at the blood bank of Omdwanban Hospital 

(Khartoum State), during the period from January-February, 2017. WNV IgM and IgG 

antibodies were detected in serum using the enzyme-linked immunosorbent assay (ELISA). 

Generated data were analyzed by the SPSS program.                                                                                                                                                                

Results: All blood donors investigated were males aged 20-50 years (mean 34). One blood 

donor (1.1%) was found positive for both WNV IgG and IgM antibodies, 59 (64.8%) were found 

positive for WNV IgG antibody, and 31(34.1%) were found negative for both WNV IgG and 

IgM antibodies. 

Conclusion: Seropositivity rate of WNV antibodies is frequent among blood donors attending 

Omdwanban Hospital. 
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Introduction                                                            
 

West Nile Virus (WNV) is a member of the Flaviviridae family and the genus Flavivirus, 

transmitted by Culex mosquito species. Birds are its natural host and they play a major role in 

the geographic dispersion of the virus. Humans become infected by the virus through the 

mosquito bites. It is estimated that one out of 150 human infections could result in severe 

neurologic symptoms with a death rate of 10% among severe cases. Most of the infections are 

usually asymptomatic but those patients showing symptoms may complain of headache, myalgia,  
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arthralgia, and skin rash. Currently no treatment exists for such an arboviral disease and there are 

no licensed vaccines for humans, thus preventive measures against WNV infection are 

encouraged1. 

The virus was first discovered in Uganda in 1937. In America, the disease was not considered an 

important health problem until 1999 when 62 deaths occurred in North America. The disease has 

since been reported globally. In 2002, just three years after its appearance in the western 

hemisphere, WNV caused the largest outbreak of arboviral encephalitis ever recorded in the 

United States. Epidemiologic investigations that year revealed that WNV could be transmitted by 

blood transfusion, and mathematical models suggested that hundreds of transmissions had 

occurred. Because most people who had WNV infections do not have symptoms, it may be 

difficult to identify them. To avoid this problem, blood banks and their industry partners had 

developed tests to screen the donated blood for WNV2. 

Although WNV infection has been reported worldwide, there has been no information on the 

magnitude of the problem in Omdwanban Hospital (Khartoum State). Hence this study was 

conducted to determine the serofrequency rate of WNV antibodies in this hospital.                                                                                                                   
 

Materials and methods      
 

This was a descriptive, cross-sectional study investigating blood donors attending the blood bank 

of Omdwanban Hospital (Khartoum State). It was conducted during the period from January-

February 2017. Ethical approval was taken from AL Neelain University Research Ethical Board. 

Informed consent was obtained from each participant prior to specimens collection. 

Confidentiality of information obtained from participants investigated was maintained. Complete 

information regarding risk factors, if any, was handed to all participants under the study without 

concealment. Permission to collect the specimens was obtained from Omdwanban Hospital 

(Khartoum State). Data analysis were analyzed by master sheets and the Statistical Package for 

Social Sciences (SPSS) program, version 11. P-value < 0.05 was considered significant.                                                                                         

Demographic and clinical data were collected from all participants using a structured 

questionnaire. Sampling was a non- probability purposive sampling type, and sample strategy 

was convenience where participants were chosen on the basis of accessibility. The sample frame 

was blood donor participants.                                                                                                                                              

Sample size was 91 blood specimens collected from blood donors. Serum was separated and 

investigated for WNV IgG and IgM antibodies using the enzyme-linked immunosorbent assay 

(ELISA).                                                                                                                                                   

Procedure:  3 ml of blood were collected under aseptic technique into plain containers, 

centrifuged and preserved at -20° C until testing by the ELISA machine of Euroimmun Company 

(Germany). All technical work was performed at the Research Laboratory of AL Neelain 

University (Khartoum). All reagents were brought to room temperature before assaying. 100 µl 

each of the calibrator, negative control, positive control, and diluted samples were dispensed into 

individual wells, and a card board sealer was applied onto the microtiter wells to prevent 

evaporation. Then the microtiter wells were incubated for an hour at 37°C, and the card board 

was discarded, and the strips were washed by an automatic washer. After washing, 100 μl of the 

enzyme conjugate were dispensed into all wells, and incubated for 30 minutes at room temp. and 
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the strips were washed by the automatic washer. Then 100 μl of the chromogen/substrate were 

dispensed into all wells, and incubated for 15 minutes at room temperature. 100 μl of stop 

solution was dispensed into all wells in the same order and at the same rate as for 

chromogen/substrate.                                                                                                                           

Measurement:  The absorbance of specimens was measured with a photometer at 450/630 nm 

within 30 minutes after adding the stop solution.                                                                                     

Interpretation of results: The ratio calculation method was used to calculate results as follows:         

Ratio = Extinction of controls or specimens/ Extinction of calibrators:                                                                              

< 0.8 = Negative                                                                                                                                                              

< 1.1 -  > 0.8 = Borderline                                                                                                                                                 

> 1.1 = positive                                                                                                                                                    

Quality control: The validity of ELISA kit was performed by running the positive and negative 

controls, and then the ratio for each control was calculated to determine the O.D quality control 

range of the ELISA kit. 

Results 

A total of 91 volunteer blood donors attending the blood bank of Omdwanban Hospital were included in 

this study. Their ages ranged from 20-50 years old (mean 34). Out of them one (1.1%) case was positive 

for both WNV IgG and IgM antibodies. On the other hand, 59 cases (64.8%) were positive for WNV IgG 

antibody; and 31cases (34.1%) were negative for all WNV antibodies. 

Regarding the age distribution, a high seropositivity rate (31.8%) was observed among blood donors aged  

30-40 years (Table 1). 

 

Table (1):   Serofrequency rate of WNV antibodies among blood donors                                         

investigated according to age incidence 

 

Age ranges 

(years) 

Positive 

IgG 

Positive 

IgM 

Positive 

IgG + IgM 

Negative   

cases 

 

Total 

20-30 18 (19.8%)   0 0 9 (9.9%) 27 (29.7%) 

31-40 28 (30.7%)   0 1 (1.1%) 14 (15.4%) 43 (47.2%) 

41-50 13 (14.3%)   0 0  8 (8.8%) 21 (23.1%) 

Total 59 (64.8)   0 1 (1.1%) 31 (34.1) 91 (100%) 

 
 

Discussion        

West Nile virus is a known cause of flu-like and neuroinvasive diseases (such as 

meningitis, acute flaccid paralysis, etc). Due to the outbreak of the virus in 1999 in cases of 

encephalitis in the United States and the established evidence of its transmission by blood 

transfusion, screening of blood donors for WNV was instituted in July, 2005. Several studies had  

been made and reported different results in various countries associated with WNV among blood 

donors. The aim of this study was to investigate the occurrence of WNV viremia among donor  
 

Mohamed, et al., 2018: Vol 3 (3) 

http://ajmsc.org/d/?ckattempt=1


4 
 

African Journal of Medical Sciences                      http://ajmsc.info 
}} 

 
population at Omdwanban Hospital. 

The study findings revealed a seropositive frequency rate of WNV IgG antibody among 59 

(64.8%) blood donors; and one (1.1%) positive case for both WNV IgM and IgG antibodies. 

One of the latest study in Sudan was conducted by Yosuf and his colleagues (2017)3 at the 

Central Blood Bank (Khartoum) on 90 blood donors. They found 40 blood donors (44.4 %) were 

reactive for WNV IgG antibodies; and 2 blood donors (2.2%) were reactive for WNV IgM 

antibody. Their frequency rate was lower than that of the present study. However, the frequency 

rate of this context was lower than that reported by Yosuf and his colleagues (2017)4 from 

another study performed in Khartoum, where they found 58 positive donors (63.7 %) for both 

WNV IgG and IgM antibodies, 52 positive donors (57.1%) for WNV IgG antibody, and 14 

positive donors (15.4%) for WNV IgM antibody.  

Furthermore, the findings of this study were similar to the findings of study conducted by Watts 

and his co-workers (1994)5 who investigated 185 febrile patients from the Northern Province of 

Sudan and found a serofrequency rate of 59% and 5% for WNV IgG and IgM antibodies 

respectively.                                                                                                                                                            

Also another study carried out among multi-blood recipients patients by Al Hag and his co-

authors (2015)6 and reported a very high seroprevalence rate of WNV antibodies among their 

study population. 

On the other hand, Alfaresi and Elkoush (2008)7 conducted a study in the United Arab Emirate 

and reported absence of WNV antibodies among blood donors. This finding disagreed with the 

findings of the present study. Such a negative study may be attributed to the absence of the Culex 

vector in the United Arab Emirate. 

Furthermore, the seroprevalence rate of WNV IgG antibody in western Turkey was (11/2.51%) 

on investigating 438 blood donors by ELISA test8. 

Also, Mweene-Ndumba and his colleagues (2015)9 reported that 10.3% of his study population 

in Zambia were found positive for WNV antibodies.                                                               
Conclusion: Seropositivity rate of WNV antibodies is frequent among blood donors attending 

Omdwanban Hospital. 
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