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Abstract                                                                                                                                                  

Background: Chikungunya fever is an acute febrile illness caused by an arthropod borne 

alphavirus which named Chikungunya virus (CHIKV). It is transmitted to humans through the 

bite of an infected Aedes species mosquito, which have a wide range of clinical manifestations 

including fever, headache, rash, nausea, vomiting, myalgia, and disabling joint pain. Morbidity 

has been unexpectedly high with extensive incapacitation, including some lethal cases. There is 

no specific therapy and prevention is the main countermeasure. Prevention is based on insect 

control and in avoiding mosquito bites in endemic countries.                                                                                                               

Objective: To determine the seroprevalence of Chikungunya Virus (CHIKV) infection among 

blood donors in Khartoum (Sudan).                                                                                                                                                                        

Materials and methods:  This cross-sectional study was conducted by testing 270 blood donors 

for the presence anti-CHIKV IgG by the enzyme-linked immunosorbent assay (ELISA), using 

the commercial kit of Euroimmun Company (Germany).                                                                                                               

Results: Out of the 270 blood samples investigated for anti-CHIKV IgG, 122 (45%) samples 

were found positive, while 148 (65%) were found negative.                                                                                                                                                             

Conclusion: Exposure of blood donors to anti-CHIKV IgG infection was fairly common in 

Khartoum (Sudan). 

Key words: Chikungunya virus, Blood donors, Seroprevalence, ELISA.                                                                                                                      

 

Introduction  
 

Chikungunya virus (CHIKV) is a virulent re-emerging human pathogen and one of the leading 

causes of mosquito-borne arthralgia in some parts of Africa, India and Southeast Asia. In some 

cases, morbidity has been unexpectedly high with extensive incapacitation, including some lethal 

cases. A major, first outbreak spread from Eastern Africa (Kenya) to most islands in the Indian  
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Ocean in 2005–2006[2. CHIKV infection is a specifically tropical disease that is relatively 

uncommon and poorly documented. Although this infection is rarely fatal, its consequences can 

be severe, and are often debilitating for extended periods, and may be more severe in elderly 

individuals or individuals with underlying medical conditions1. 

Chikungunya virus is a positive RNA strand, enveloped Alphavirus belonging to the Togaviridae 

family. The main targeting of the virus are macrophages, epithelial cells, endothelial cells, 

fibroblasts and muscle progenitor cells. The clinical features include fever, headache, rash, 

nausea, vomiting and especially disabling joint pain. There are three genotypes of CHIKV: West 

African, Central/East African, and Asian genotypes. Chikungunya virus has likely originated in 

Central/East Africa, where the virus has been found to circulate in a sylvatic cycle between 

forest-dwelling Aedes mosquitoes species and non-human primates2.                                                                            

In these areas, sporadic human cases occur, but large human outbreaks are infrequent. However; 

in urban centers of Africa as well as throughout Asia, the virus can circulate between mosquitoes 

and naive human hosts in a cycle similar to that of dengue viruses. The duration of chikungunya 

fever is about 2-12 days. Only 3-25% of individuals have antibodies to CHIKV and are 

asymptomatic. The joint pains are more regular and they are the most common clinical marker  

involved in cases of Chikungunya virus infection; and the majority develop debilitating 

polyarthralgias3. 

In recent years CHIKV became a serious emerging viral infection problem. Severe cases of 

arboviral hemorrhagic fevers caused by chikungunya and dengue viruses are reported in India. 

According to perspective clinical-based studies, these infections have similar clinical 

manifestations and it is difficult to discriminate one from another. The diagnosis of the virus 

is performed by detection in blood and infected tissue specimens  during the viremic period or  

by using enzyme-linked immunosorbent assay (ELISA) to detect anti-IgM and IgG CHIKV 

antibodies4.                                                                                                                                                        

There is no specific treatment, and prevention is mainly through insect control and mosquito 

bites in endemic areas. In late 2013, an outbreak of chikungunya fever caused by an Asian 

lineage strain began in the Caribbean St. Martin island. During 2014, CHIKV spread 

throughout the Caribbean and into Latin America, causing epidemics in South and Central 

America; while sporadic autochthonous cases occurred in North America. Goods importation 

from Angola and the local circulation of the virus was recently reported in Brazil5.                                         

In Puerto Rico, peaks of CHIKV infection were observed in 2.1% of blood donors. In a study 

conducted in Sudan, the seroprevalence of CHIKV infection was estimated in 379 patients 

with fever attending the outpatient clinics of three hospitals in eastern and central Sudan. The 

seroprevalence rate was found as 1.8%, indicating that CHIKV infections are rare in these 

parts of Sudan6.    

Materials and methods           

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

virus infection during the period from June to December 2016 in Khartoum. A volume of 5 ml 

blood was collected from each blood donor in a plain container. Each blood specimen was  
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centrifuged at 3000 rpm for 5 minutes to separate the serum. The serum was stored at -20 °C 

until tested for Chikungunya virus IgG antibody using Euroimmun, German ELISA kit, 

following the manufacturer's instructions.                                                                                                         

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, and then washed 4 times 

with buffer dilution 1:20. A conjugate was added to all wells. 100uL of washing buffer were 

added to the blank, incubated at 37oC for 30 minutes, and washed 4 times. Then 50 uL of 

substrate A and 50 uL of substrate B were added to each well and mixed. The reaction was 

allowed to continue for 10 minutes and stopped with 50 uL of stop solution. The color intensity 

was read with the plate reader at wave length 450 nm using an enzyme-linked immuno-sorbent 

assay reader. The cut-off value was calculated as half of mean summated positive and negative 

control. Positive samples gave optical density (OD) value of more than 0.5 and the negative 

value was below 0.3. 

Results 

Out of 270 blood donors, anti-CHIKV IgG antibody was detected in 122 (45%) participants' blood 

specimens. The anti-CHIKV IgG negative specimens were 148 (55%) samples. Most positive 

reactors 51(41.8%) were in the age range 20-28 years; while the least positive cases 33 (27%) were 

in the age range 37-44 years.  

There was a statistical significant association (p < 0.05) between the age ranges of participants and 

the seroprevalence rate of Chikungunya virus Ig G antibody reactors (Table 1).  

Table 1: The distribution of anti-CHIKV IgG reactors according to age incidence 

Age group IgG Total 

Positive Negative 

20-28 Years 51 (41.8%) 70 (47.3%) 121 (44.8%) 

29-36 Years 38 (31.1%) 54 (36.5%) 92 (34.1%) 

37-44 Years 33 (27.0%) 24 (16.2%) 57 (21.1%) 

Total 122 (100%) 148 (100%) 270 (100%) 
 

p-value = 0.044 

 

Discussion 

The chikungunya virus (CHIKV) is an arthropod-borne virus transmitted by Aedes mosquitoes. It 

may be responsible for acute and chronic articular manifestations. It became a new, unexpected, 

public health problem in many tropical African and Asian countries within the past decade7.                                                                                                                                                   
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CHIKV infection was inevitably misdiagnosed as malaria. CHIKV-infected patients may 

wrongly receive antibacterial or anti-malarial therapy. Such a therapy leads to wastage of health 

resources and potentially promotes antimicrobial resistance. Unfortunately clinical signs, 

symptoms, and laboratory findings are unhelpful in distinguishing patients with CHIKV 

infection from other febrile inpatients8.                                                                                                                                 

In this study 122 (45%) anti-CHIKV IgG cases were detected among the blood donors 

investigated. This frequency rate was similar to previous studies conducted in Martinique Island 

(41.2%), Guadeloupe Island (48.1%), Réunion Island (38.2%), and Mayotte Island (37.2%). 

However, it was higher than the frequency rate reported in Puerto Rico (2.1%), Tanzania (7.9%),  

Saint Martin Island (16.9%), Italy (10.2%), Brazil (18.3%), eastern-central Sudan (1.8%), and 

Khartoum (3.3%). On the other hand, our frequency rate was lower than that reported in Bagan 

Panchor, Malaysia (55.6%)(9, 10, 11)  .  

Conclusion: Exposure of blood donors to anti-CHIKV IgG infection was fairly common in 

Khartoum (Sudan). 
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