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Abstract 
 

Background: The West Nile Virus (WNV) is an arthropod-borne (arbo) flavivirus, which 

causes different forms of infection among humans. West Nile virus may also be transmitted by 

blood transfusion. Blood donors who donate blood at blood banks are not usually investigated 

for the presence of the WNV although many blood donors come from areas inhabited by 

mosquitoes that may borne WNV.                                                                                                                                          

Objective: To determine the seroprevalence of West Nile Virus among blood donors attending 

the Central Blood Bank in Khartoum.                                                                                            

Materials and methods: This was a cross sectional, descriptive study. It was performed in 

October, 2016. 91 blood donors at different age groups and gender were investigated. Blood 

specimens were collected from all blood donors and sera were separated. These sera were tested 

for IgG and IgM antibodies of WNV by ELISA technique.                                                                           

Results: Out of the 91 blood donors screened for WNV, IgG, and IgM antibodies, 58 blood 

donors (63.7 %) were found positive for both WNV IgG, and IgM antibodies. 52 blood donors  

(57.1%) were found positive for WNV IgG antibody and 14 blood donors (15.4%) were found 

positive for WNV IgM antibody.                                                                                                              

Conclusion: The seroprevalence rate of WNV among blood donors in Khartoum was 63.7%. 

Blood donor screening is needed to reduce the risk of WNV transmission to vulnerable 

recipients. 
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Introduction 

 
West Nile Virus (WNV) was first discovered along the West Nile District of Uganda in 1937. It 

is an arthropod-borne, enveloped, single-strand, positive sense RNA virus belonging to the 

Flaviviridae Family and the genus Flavivirus1. 
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It had been considered a pathogen of little importance for birds until the 1990’s, when outbreaks 

of West Nile virus encephalitis were reported in Algeria, the Czech Republic, France, Romania, 

Italy, Russia, Israel and Americas. The New York WNV epidemic in 1999 brought a lot of 

attentiveness to the virus which threats public welfare in many countries.WNV is transmitted 

primarily between mosquitoes and birds (natural reservoir) but also can infects humans, horses, 

birds, dogs, and other mammals. West Nile virus may also be transmitted by blood transfusion 

and organ transplants. Unfortunately, no specific treatment or vaccine is available for WNV 

infection2 - 5]. 
 

Most humans infected with WNV remain asymptomatic and only approximately 20-40% 

develop symptoms. The vast majority of clinical manifestations are a mild influenza-like illness, 

defined as West Nile fever. Severe neuroinvasive disease occurs only in <1% of the infected 

patients. Clinical manifestations include meningitis, encephalitis, and acute flaccid paralysis. 

Patients who recover from WNV infections can present long-term disabilities, including 

paralysis and fatigue. Mortality reached 18% in the encephalitis group, and many of the 

survivors were left with severe neurologic deficits3 -  [14].  
 

The diagnosis of WNV can be performed by virus detection or by detection of specific 

antibodies. Because WNV isolation from cerebrospinal fluid or serum or virus detection using 

real-time polymerase chain reaction is usually unsuccessful due to low virus titer and short 

viraemia, the detection or screening of specific WNV antibodies using ELISA or IFA has big 

importance. Since 2003, blood banks in the United States routinely screen for the WNV among 

their donors by using nucleic acid testing4 -  [17].                                                                                                      

Few studies on WNV infection were conducted in Sudan. This study might be the first one on 

WNV seroprevalence among blood donors in Sudan. The aim of this study was to investigate the 

presence of WNV IgG and IgM antibodies among healthy blood donors population in Khartoum 

State to estimate the extent of WNV infection in  Khartoum State.  
 

Materials and Methods    

This was across-sectional, descriptive, hospital-based, analytical study. The study had a 

qualitative approach aiming to screen blood donors for WNV antibodies. The study was carried 

out during October, 2016. The study area was facility based and was conducted at the Central 

Blood Bank (Khartoum).  

 

Target population was blood donors at different age groups. The software used for the analysis of 

data was Statistical Package for Social Sciences (SPSS) program (version 14). Data was 

checked, validated and analyzed using Excel program. Complete information regarding risk 

factors was handed to all subjects under the study.  
 

Confidentiality of information obtained from patients under the study was maintained. Valid 

verbal consent of the patients under the study was obtained. Permission to collect the samples 

was received from the Central Blood Bank                        
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authorities. Approval to conduct the study was granted by Al Neelain University, Khartoum 

(Sudan) and the Research Committee of Federal Ministry of Health.   

 

The sampling technique was a random, non-probability purposive sampling. The sample frame 

was to screen blood donors for WNV antibodies. Sample strategy was convenience where blood  

donors were chosen on the basis of accessibility. Demographic data were collected using a 

structured questionnaire.                                                                                                                                           

 

91 blood donors were enrolled in this study. All of them were males, and their age was ranging 

from ≥18 up to ≤60 years. Five ml of blood  specimens were collected from each blood donor by  

venipuncture into an EDTA vaccutainer tube. Plasma was separated then obtained by 

centrifugation.  

 

The enzyme-linked immunosorbent assay (ELISA) was used to detect presence of the viral 

antibodies using Euro immune kits (Germany) to analyze WNV IgG and IgM.                                                                                                                                                                                                                                                                 

Procedure: In a new sterilized micro-titre plate; first micro-well was left empty as a blank to 

correct reading, 50 uL of negative control was coated to the second and third micro-wells, 50 uL 

of positive control was coated to the fourth and fifth micro-wells, and the rest of micro-wells was 

coated with the samples. All were incubated at 37oC for 30 minutes in ELISA incubator, and 

then washed 4 times with buffer dilution 1:20. Conjugate then added to all wells but the blank 

added 100uL of washing buffer, incubated at 37oC for 30 minutes then washed 4 times. Then 

added 50 uL of substrate A and 50 uL of substrate B to each well and mixed and the reaction was 

allowed to continue for 10 minutes, stopped with 50 uL of stop solution.  

The color intensity was read with EIA plate reader at wave length 450 nm using a Flow-Titretek 

enzyme-linked immuno-sorbent assay reader (Germany). The cut-off value was calculated as 

half of mean summated positive and negative control. The usual IgM positive samples gave an 

optical density value of more than 0.5 and the negative value was below 0.3.  

 

Results      
 

In current study, out of 91 blood donors screened for WNV IgG, and IgM antibodies, 58 (63.7 

%) were found positive for both antibodies. 52 (57.1%) were found positive for WNV IgG 

antibody while 14 (15.4%) were found positive for WNV IgM antibody. 

 

To differentiate between past and recent WNV infection, we depended on the reactivity of 

IgG/IgM. Hence, 44 blood donors (48.3%) were found positive for WNV IgG antibody and 

negative for WNV IgM antibody (indicating past WNV infection). While 8 blood donors (8.8%) 

were found positive for both WNV IgG and IgM antibodies, and 6 (6.6%) were found positive 

for WNV IgM antibody only (indicating recent WNV infection). 

Also in this study, all population tested were males, and their ages ranged between 18 and 57  
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years (mean 31.5 years). According to their ages, blood donors were divided into three groups: 

18-29 years (43/47.2%), 30-41years (34/37.4%), and 42 to 57 years (14/15.4%).   
 

WNV IgG antibody was found positive in 21 blood donors (48.8%) in the age group 18-29 years, 

23 (67.6%) in the age group 30-41years, and 8 (57.1%) in the age group 42 to 57 years.                             

On the other hand, WNV IgM antibody was found positive in 9 blood donors (20.9%) in the age 

group 18-29 years, 4 (11.7%) in the age group 30-41years, and 1 (7.1%) in the age group 42 to 

57 years. (Table 1).                                                                                                                                                          
 

There was no statistical significant difference between age incidence and the WNV antibodies, 

neither IgG (p = 0.707) nor IgM (p = 2.67). 
 

Most blood donors 33 (36.2%) were resident in Khartoum City, 31 (34.1%) in Khartoum North 

City, and 27 (29.7%) in Omdurman city. The frequency rate of WNV IgG antibody was 51.5% 

among those resident in Khartoum City, 74.2% among those resident in Khartoum North City, 

and 44.4% among those resident in Omdurman City.  
 

Also, the frequency rate of WNV IgM antibody was 15.2% among those resident in Khartoum 

City, 74.2% among those resident in Khartoum North City, and 11.1% among those resident in 

Omdurman City (Table 2)..  
 

Again there was no statistical significant difference between the residency and the WNV 

antibodies, neither IgG (p = 0.995) nor IgM (p = 0.985). 

 

Table 1: Distribution of WNV antibodies among blood donors                                                                  

according to residency and age incidence 

 

Parameters  Positive WNV IgG Positive WNV IgM 

Age group (years) 

18 to 29 21 (48.8%) 9.0 (20.9%) 

30 to 41 23 (67.6%) 4.0 (11.7%) 

42 to 57 8.0 (57.1%) 1.0 (7.1%) 

Residency 

Khartoum city 17 (51.5%) 5.0 (15.2%) 

Khartoum North city  23 (74.2%) 6.0 (19.4%) 

Omdurman city  12 (44.4%) 3.0 (11.1%) 

Total 52 (57.1%) 14 (15.4%) 
 

 

Discussion   
 

WNV has been around since 1937 and its infections are increasing in prevalence 

worldwide. The continuing worldwide spread of WNV raised serious concerns about 

spread of the virus via transfusion5.  
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Transfusion of infected blood products is now the major route of WNV transmission. 

Sudan lies within an endemic region for WNV, and the unique position of Khartoum State 

and the multiple flow of rivers and pools make it favorable for vector breeding and for 

arbo-virus transmission. Serological testing remains the primary method of diagnosing 

WNV infection. The IgM and IgG ELISA assays are rapid, reproducible and less 

expensive, and more suitable for primary, large-scale screening6. 

The human immune response to WNV is essentially an antibody-mediated response. The 

antibody response can be directed against Flavivirus cross-reactive epitopes which is the 

basis for the inherent serological cross-reactivity between WNV and other flaviviruses. 

The antibody response can also be directed against virus-specific epitopes. IgM antibodies 

are detected 2-8 days after the onset of illness, peak at 2 weeks, and then rapidly decrease 

over several weeks or months. In some cases, serum IgM can persist up to 12-16 months7.  

This study revealed that the frequency rate of WNV among blood donors was (63.7 %), 

out of the total study population investigated. 57.1% were found positive for WNV IgG 

antibody, while 15.4% were found positive for WNV IgM antibody. This finding was 

consistent with the findings of the study performed by Abdelhalim and Kafi in 2014 who 

reported that the seroprevalence of WNV IgG antibodies in some areas in Khartoum State 

was 64%8 -  [18].   

Also, in 2013 a multi-blood transfused study performed in Khartoum State showed that 

the seroprevalence rate of IgG and IgM antibodies were (50/54%) and 11/12.1%) 

respectively9 -  [19].                                                                                                                                         

Furthermore, in this study the seroprevalence rate was higher than that reported from 

other countries. In the western part of Turkey the seroprevalence rate of anti-WNV IgG 

was (11/2.51%) among 438 healthy blood donors investigated by ELISA test10 -. [21]         

In Italy (2009), 2,507 serum samples of blood donors were investigated for WNV IgG and 

IgM; where 94 (3.7%) were found positive for IgG and/ or IgM antibodies11 -  [22]                          

Also, Mweene-Ndumba and his colleagues (2015) reported that 10.3% of his subjects in 

Zambia were found positive for WNV antibodies12 -  [23]                                                                                                                                                  

Another study conducted in Egypt to determine the seroprevalence rate of WNV infection 

revealed that 3% infectivity was reported among school children13 - [24].                                                    

The prevalence rte in our study varied widely among different geographical areas. The 

seroprevalence rate of WNV IgG and IgM antibodies was higher in Khartoum North City 

(74.2%, 19.4% respectively), followed by Khartoum City (51.5%, 15.2% respectively) 

and Omdurman City (44.4%, 11.1% respectively).  

Moreover, the geographical distribution of positive WNV antibodies blood donors were 

resident in areas near rivers and other water sources. This observation was consistent with 

other studies conducted in mosquito-borne areas where La Crosse encephalitis is 

prevalent14 -  27] 

Conclusion: The seroprevalence rate of WNV among blood donors in Khartoum was 63.7%. 

Blood donor screening is needed to reduce the risk of WNV transmission to vulnerable recipients. 
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