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Abstract                                                                                                                                    

Background: Dengue virus (DENV) infection is becoming a threat to blood recipients 

receiving blood transfusion in blood banks. Transmission of DENV antibodies has recently 

emerged worldwide. Dengue fever is an endemic disease in Sudan, particularly in Eastern part of 

Sudan. Approximately 50%-80% of human infections are asymptomatic; however, all serotypes 

of the virus can cause a flu-like disease spectrum associated with dengue fever (DF).                                                                                                                                                   

Objective: To sero-detect dengue virus antibodies among blood donors attending Omdurman 

Teaching Hospital (Sudan).                                                                                                                                        

Materials and methods: This was a descriptive, cross-sectional study investigating 90 

healthy blood donors attending the blood bank of Omdurman Teaching Hospital. The study was 

conducted during the period from May to June 2017. The enzyme linked immuno-sorbent assay 

(ELISA) method was used for detection of IgG and IgM antibodies of Dengue virus in all serum 

specimens collected.                                                                                                                                                                    

Results: From the 90 blood donors investigated, 69 blood donors (76.7%) and 74 blood donors 

(82.2%) were found positive for dengue virus Ig G and Ig M antibodies respectively. Their age 

range was 22-54 years (mean 33 years).                                                                                                                                    

Conclusion: A high seropositivity rate of dengue virus antibodies was detected in this study; 

and there was a significant correlation of age incidence with seropositivity DENV IgG antibody 

and with seropositivity DENV IgM antibody.                                                                                                    
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Introduction 
 

Dengue virus (DENV) is a member of the Flavivirus family Flaviviridae that exists in nature as a 

complex of four antigenically different viruses or serotypes (DENV-1, DENV-2, DENV-3 and 

DENV-4). Usually a self-limited illness has a potential to evolve a severe form of disease. 

Severe dengue virus disease is characterized by hemorrhagic and hemodynamic manifestations, 

causing dengue hemorrhagic fever (DHF). This may complicate to hypovolemic shock, leading 

to dengue shock syndrome (DSS). This condition may be fatal, especially in children1.     
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Infection with one of the serotypes may provide lifelong immunity to the infecting serotype only. 

Therefore, persons can acquire a second dengue infection from a different serotype, and 

secondary infections place them at a greater risk for DHF, and a more severe form of the disease. 

Secondary heterotypic infection is a risk factor for severe dengue disease, although there are a 

few reports of severe cases associated with primary infection. Currently, DENV is the most 

common vector-borne virus worldwide, and it is endemic in tropical and subtropical regions. 2.5 

billion people are at risk for infection. More than 50 million infections occur each year, with 1% 

patients requiring hospitalization2.                                                                                                       

Symptomatic DENV-1 serotype infection with severe hemorrhagic disease causes approximately 

24,000 deaths worldwide every year. DENV is transmitted to humans primarily by Aedes aegypti 

and Aedes albopictus mosquitoes. These vectors are endemic in the tropical world, and Southern 

and Eastern United States. Although the virus may circulate in endemic cycles, it causes acute, 

widespread epidemics which have increased in frequency in recent years. DENV infections are 

likely to be under-reported due to lack of surveillance and detection in endemic areas. Routes of 

transmission include percutaneous, mucous membrane, bone marrow transplant, organ 

transplant, hemodialysis, and transfusion of blood products3.                                                                    

DENV has expanded into new territories due to population growth, urbanization, global travel, 

climate change, and ineffective mosquito control. Travelers play an essential role in the global 

epidemiology of dengue infections, since viremic travelers carry various dengue serotypes and 

strains into areas with mosquitoes that can transmit the infection. It is estimated that 50 to 80% 

of DENV infected cases are asymptomatic, leading to potential transfusion-transmitted cases of 

DENV from infected donors4.                                                                                                                     

IgM antibodies to DENV are usually detectable 3-5 days after infection and decline after two 

weeks. IgG levels increase after 10 days and are detected lifelong. Secondary infection is 

characterized by a rapid increase of IgG to much higher levels within 1-2 days after infection5. 
 

Materials and methods     
 

This was a descriptive, cross-sectional study investigating 90 healthy blood donors attending the 

blood bank of Omdurman Teaching Hospital. The study was conducted during the period from 

May to June 2017. This study was approved by the Ethical Committee of Al Neelain University. 

Permission to collect the specimens was obtained from Omdurman Teaching Hospital (Sudan). 

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

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

questionnaire. Confidentiality of information obtained from participants investigated was 

maintained. 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. Laboratory results of specimens collected were handed to all 

participants included in the study. All statistical analyses were performed by the SPSS software 

program version 21. Continuous variables were expressed as mean and standard deviation. 

Comparison between groups was performed with Pearson correlation. P-value < 0.05 was 

considered significant. Complete information regarding risk factors, if any, was handed to all 

participants under the study without concealment.                                                                                                                                                            
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Blood samples were collected from 90 blood donors, under direct medical supervision, by a median vein 

puncture using 5 ml syringe, and transferred into plain tubes. To obtain serum, tubes were centrifuged at  

5000 rpm for 10 min. Serum was preserved at - 20°C till serological study was performed. The samples 

were processed by the 3rd generation enzyme-linked immunosorbent assay (ELISA) technique          

(Euroimmun, Germany) to detect IgM and IgG antibodies of DENV.                                                                               
All reagents and samples were allowed to reach room temperature for 15 minutes before use. Washing 

buffer was prepared 1:40 from buffer concentrate with distilled water. 100 μl of sample diluents were 

added to the appropriate wells; except the blank and negative wells. 10 μl from each sample were added 

to the appropriate wells and mixed by pipette repeatedly until liquids turn blue. 50 μl from negative and 

positive controls were dispensed and added to the negative and positive wells separately without 

dispensing liquid into the blank control well. Microtiter wells were flicked for 30 seconds and mixed 

well. Then the plate was covered and incubated for 20 minutes at 37°C.                                                                        

After incubation, the plate wells were washed with a wash buffer (Washing 1); and aspirated off after 20 

seconds. This step was repeated 5 times until each well becomes dry. 50 μl of HRP-Conjugate Reagent 

was then added in to each well except the blank; and the plate was mixed well and covered with the plate 

cover, and incubated for 20 min at 37°C. Later the plate cover was removed and discarded. The liquid 

was aspirated and each well was rinsed in wash buffer (Washing2). This step was repeated 5 times until 

each well becomes dry. Then 50 μl of substrate A and 30 μl of substrate B solution were added into each 

well including the Blank and mixed by tapping the plate gently. The plate was then incubated at 37°C for 

10 min. 50 μl Stop solution was added into each well and mixed gently.                                                                 

Measuring absorbance: The plate reader was calibrated with blank well and the absorbance was read at 

450 nm. The results were calculated by relating each sample optical density (OD) value to the Cut off 

value of the plate.     

Calculation of results: The extinction value of the calibrator defines the upper limit of the 

reference range of non-infected persons (cut-off) recommended by Euroimmun Company. 

Values above the indicated cut-off were considered positive; and those below the indicated cut-

off were considered negative.                                                                                                                           

Results can be evaluated semi quantitatively by calculating a ratio of the extinction value of the 

control or patient sample over the extinction value of calibrator.  
 

Euroimmun recommends interpreting results as follows: 

* Ratio <0.8: negative                                                                                                                                 

* Ratio >1.1: positive  

Negative result: Samples giving absorbance less than Cut-off value.                                                            

Positive result: Sample giving absorbance equal to or greater than Cut-off value.   
 

Results 

A total of 90 blood donors were investigated.  The age range of participants was 22-54 years 

(mean 33 years). The majority, 54 blood donors (60%) were in the age range 22-32 years, and 

the minority, 3 blood donors (3.3%) were in the age range 44-54 years.                                                         

From the 90 blood donors investigated, 69 blood donors (76.7%) and 74 blood donors (82.2%) 

were found positive for dengue virus Ig G and Ig M antibodies respectively. 46 (51%) of the 

blood donors investigated had a past history of fever; and 44 (49%) had no past history of fever. 

Table (1) shows the correlation of DENV antibodies with age incidence. There was a significant  
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correlation of age incidence with seropositivity DENV IgG antibody (p = 0.003); and with 

seropositivity DENV IgM antibody (p = 0.002). 

 

Table (1):  Correlation of DENV antibodies with age incidence  

 

Age range  

(Years) 

DENV IgG antibody DENV IgM antibody 

Positive Negative Positive Negative 

No. % No. % No. % No. % 

22-32 48 53.3 6 6.7 50 55.6 4 4.4 

33-43 19 21.1 14 15.6 21 23.3 12 13.3 

44-54 2 2.2 1 1.1 3 3.3 0 0.0 

Total 69 76.7 21 23.3 74 82.2 16 17.8 

p-value 0.003 0.002 

 

Discussion        

The fact that DENV can be transmitted by blood transfusion among humans has been 

documented. Detection of DENV in blood donors in this study suggests that these donors may be 

actively infected with DENV; and had ongoing asymptomatic viraemia;  or may be sub-clinical 

carriers of the virus. DENV RNA has been detected in asymptomatic blood donors whose sera 

were either positive for IgM antibody or locked detectable levels of specific antibody to DENV. 

This phenomenon is prevailing worldwide in areas in which dengue virus is endemic and the 

incidence varies depending on the season and year of infection. Recipients of blood from 

asymptomatic DENV patients may develop fever associated with neutropenia, severe 

thrombocytopenia, and hypotension 3 days after blood transfusion6.                                                         

Since blood donors are still not routinely screened for DENV, asymptomatic DENV-infected 

donors may silently transmit the virus to patients, and DENV should be considered a potential 

threat to transfusion safety. It should be noted that the majority of the previous studies in blood 

donors were based on the expensive detection of viral ribonucleic acid, which may not be used as 

a routine screening tool for average blood banks. However, in countries with limited financial 

resources, ELISA screening for DENV virus is feasible and less expensive7. 

This study had provided the first data on seropositivity of DENV antibodies among blood donors 

attending Omdurman Teaching Hospital. It highlighted the importance of establishing 

quantitative or molecular serological methods for screening DENV antibodies in blood donors. 

The quality of blood transfusion is guaranteed and the endemicity of DENV is reduced when this 

virus is screened for. However a few limitations of this study may include two factors. First, all 

participants were males and sample size was small (90 participants). The lack of full 

representation of the general population could reflect underestimated or overestimated 

prevalence rate. Second, the active DENV infection was not detected by molecular techniques. 

Hence further studies should be performed to confirm the findings of the present study.                                             
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Conclusions: A high seropositivity rate of dengue virus antibodies was detected in this study; 

and there was a significant correlation of age incidence with seropositivity DENV IgG antibody 

and with seropositivity DENV IgM antibody. 
 

References                                                                                                                                                                  

1. Sangkawibha N et al. Risk factors in dengue shock syndrome: a prospective epidemiologic 

study in Rayong, Thailand. I. The 1980 outbreak. Am J Epidemiol 1984; 120:653, 66917-21.     

2. Halstead SB, Nimmannitya S, Cohen SN. Observations related to pathogenesis of dengue 

hemorrhagic fever. IV. Relation of disease severity to antibody response and virus recovered. 

Yale Journal of Biology and Medicine, 1970, 42:311-328.                                                                                    

3. Teo D, Ng LC, Lam S. Is dengue a threat to the blood supply? Transfusion Medicine, 2009, 

19:66–77.                                                                                                                                                                

4. de Wazieres B, Gil H, Vuitton DA, Dupond JL. Nosocomial transmission of dengue from a 

needle-stick injury. Lancet. 1998;351:498.                                                                                                             

5. Nemes Z, Kiss G, Madarassi EP, Peterfi Z, Ferenczi E, Bakonyi T, et al. Nosocomial 

transmission of dengue. Emerg Infect Dis.2004;10:1880–1.                                                                                  

6. Centers for Disease Control and Prevention. Possible dialysis-related West Nile virus 

transmission, Georgia, 2003. MMWR Morb Mortal Wkly Rep. 2004;53:738–9.                                                     

7. Muñoz-Jordán JL, Collins CS, Vergne E, et al. Highly sensitive detection of dengue virus 

nucleic acid in samples from clinically ill patients. J Clin Microbiol. 2009; 47:927-31. 

Ahmed, 2018: Vol 3 (3) 

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

