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Abstract 
 

Background:  Rotavirus is the most important cause of severe gastroenteritis among children 

worldwide. About 600,000 children die every year from rotavirus, with more than 80% of all 

rotavirus- related deaths occurring in resource-poor countries in south Asia and sub-Saharan 

Africa. Since 2009 the World Health Organization (WHO) has recommended its introduction in 

all national immunization programs. 

Objective: To estimate the frequency rate of rotavirus infection among vaccinated children 

with diarrhea in Khartoum State (Sudan). 

Materials and methods: This was a cross sectional study, conducted in Khartoum State 

(Sudan). 180 specimens were investigated to detect rotavirus antigen using solid-phase sandwich 

Enzyme- linked Immunosorbent Assay ELISA). 

Results: Out of 180 stool specimens, 34 (18.9%) were positive. Most of positive cases were 

children more than 2 years old (38.7%). Infection was more prevalent among children with 

diarrhea, fever, and vomiting 17 (50.0%). 

 Conclusion: 18.9% was the frequency rate of rotavirus antigen among diarrhea children under 

5 years. 34 (18.9%) positive rotavirus antigen was prevalent in vaccinated children with diarrhea. 
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Introduction 
 

Infection rates with rotavirus remain high despite improved sanitation, and vaccination is likely 

to be the best control strategy. The epidemiological characteristics of rotavirus infection, such as 

seasonality, mortality, mean age of infection, circulating genotypes, transmission route and min-

imum infectious dose differ among studies conducted in developed and developing  
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countries, which could have an impact on the efficacy of the vaccine against rotavirus in 

different parts of the world. In developing countries, rotavirus gastroenteritis account for more 

than 800,000 childhood deaths per year due to poor nutrition and health care1. 

Rotaviruses are 70-nm icosahedral viruses that belong to the family Reoviridae. Seven rotavirus 

serogroups (serogroups A to G) were described. Most human pathogens belong to groups A, B, 

and C. Group A rotaviruses are the most important from a public health standpoint, The virus is 

composed of three protein shells, an outer capsid, an inner capsid, and an internal core, that 

surround the 11 segments of double-stranded RNA2.                                                                      

Rotavirus infection may be either asymptomatic or symptomatic, in the latter case, it is 

associated with acute gastroenteritis, beginning with an acute episode of watery diarrhoea, fever, 

and vomiting. In 2006 and 2008, two live-attenuated vaccines (RotaTeq and Rotarix) were 

introduced in the United States. Rotarix is a human, live attenuated rotavirus vaccine containing 

a rotavirus strain of G1 P-8 specificity. It is indicated for the prevention of rotavirus 

gastroenteritis caused by G1 and non-G1 types (G3, G4, and G9) when administered orally as a  

2 dose series (given at ages 2 and 4 months) in infants and children. Since 2009 the World 

Health Organization (WHO) has recommended its introduction in all national immunization 

programs[10]. In the pivotal efficacy studies conducted with these two rotavirus vaccines across 

Europe, Latin America, Asia and the USA, efficacy (ranging between 85% to 98%) was 

demonstrated against severe rotavirus gastroenteritis3.                                                                                       

In a study conducted in Omdurman Pediatric Hospital (Sudan), 21 were rotavirus-antigen 

positive (21%), out of the 21 rotavirus positive subjects, 22% (11/50) were in non-vaccinated 

children and 20% (10/50) were in vaccinated children4 .    

The aim of this study was to determine the prevalence rate of rotavirus antigen among vaccinated 

children with diarrhea in Khartoum State (Sudan). 

Materials and Methods    

This was a cross sectional, case finding, hospital and laboratory-based, prospective study. The  
 

study was a qualitative approach aiming to investigate the frequency rate of rotavirus infection 

among vaccinated children below five years of age suffering from diarrhea. It was conducted in 

Khartoum State (Sudan) during June to August 2016.                                                                                    

Clinical data were obtained by direct interviewing questionnaire. Approval was taken from the 

ethical committees of Al Neelain University and Ministry of Health. Consents was obtained from 

children parents. The data were analyzed by the statistical package for social science (SPSS) 

version 24.                                                                                                                                                          

Stool specimens were collected in sterile stool containers. Detection of rotavirus antigen in stool 

samples was performed by a sensitive sandwich enzyme-linked immunosorbent assay using 

AT120 monoclonal antibody directed to human, as a capturing antibody (Sunlong, China). With 

this technique, the detection limit was less than 5 pg/c.c. of stool. The assay was performed 

according to manufacturer's instructions. This assay requires a compatible antibody pair that  
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recognize different antigenic epitopes on the same antigen. The first antibody (the capturing 

antibody) is coated on the plate and used to immobilize the antigen upon binding during 

incubation with the stool sample. Free antigen is removed by a washing step and then the 

detecting antibody is added to bind the captured antigen and enable subsequent detection.   

 

Results  
 

A total of 180 vaccinated children suffering from diarrhea, attending or admitted at Omdurman 

Pediatric Hospital. Out of them 110 were males (61.1%) and 70 were females (38.9%). Their 

ages were classified into four groups: 1-6 months, 7-12 months, 13-24 months, and more than 24 

months. Their distribution was 18 (10%), 55 (30.6%), 76 (42.3%), 31(17.2%) children 

respectively. Their clinical symptoms were diarrhea, fever and vomiting, diarrhea and fever, 

diarrhea and vomiting, and diarrhea without fever or vomiting. The distribution of children 

according to their symptoms was 51 (28.3%), 22 (12.2%), 57 (31.7%), 50 (27.8%) children 

respectively. Out of the 180 vaccinated children investigated, 114 (63.3%) attended the out-

patient clinic, and 66 (36.7%) were admitted to Omdurman Pediatric Hospital. 

Rotavirus antigen was positive in 34 (18.9%) children, out of them 55.9% were males, and 

44.1% were females. The highest frequency rate of rotavirus infection 35.3% was observed 

among children more than 24 months old. Frequency rates of other age groups were 29.4% 

among children 7-12 months, 20.6% among children 13-24 months, and 14.7% among children 

1-6 months. 50% of positive children were complaining of diarrhea + fever, + vomiting, 14.7%  

 

Table 1: Distribution of positive children according to gender,                                                                      

age incidence, medical care, and symptoms 

 

Parameters Positive RV Ag Negative RV Ag Total 

Gender  Male  19 (55.9%) 91 (82.8%) 110 (100%) 

Female  15 (44.1%) 55 (78.6%) 70 (100%) 

Age 1-6 Month 5 (14.7%) 13 (72.2%) 18 (100%) 

7-12 Month 10 (29.4%) 45 (81.8%) 55 (100%) 

13-24 Month 7 (20.6%) 69 (90.8%) 76 (100%) 

> 24 Month  12 (35.3%) 19 (61.3%) 31 (100%) 

Symptoms  Diarrhea+fever 

+vomiting 

17 (50.0%) 34 (66.7%) 51 (100%) 

Diarrhea+ fever 5 (14.7%) 17 (77.3%) 22 (100%) 

Diarrhea+vomiting 8 (23.5%) 49 (85.9%) 57 (100%) 

Diarrhea without fever 

or vomiting 

4 (11.8%) 46 (92.0%) 50 (100%) 

Medical 

care  

Out-patient clinic  10 (29.4%) 104 (91.2%) 114 (100%) 

Hospital admission 24 (70.6%) 42 (63.6%) 66 (100%) 
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were complaining of diarrhea + fever, 23.5% were complaining of diarrhea + vomiting, and 

11.8% were complaining of diarrhea without fever or vomiting. 70.6% of positive cases were 

admitted to hospital and 29.4% were attending the out-patient clinic (Table 1). 
 

     

Discussion                                                                                                                                   
 

 

Vaccine program objectives include the prevention of moderate to severe disease but not 

necessary mild disease associated with rotavirus. In 2011, rotavirus vaccine was introduced in 

Sudan, the first country in Africa to introduce rotavirus vaccine with support from the GAVI 

Alliance. Rotavirus vaccine addresses severe diarrheal disease in infants and young children 

caused by rotavirus5.                                                                                                                                         

In our study, 34 (18.9%) positive antigen rotavirus cases were detected in 180 fecal specimens 

collected from vaccinated children suffering from diarrhea. The detected frequency rate of 

rotavirus antigen among the vaccinated children was closely similar to that reported in  Korea 

(27.8% )6, in Pune, western India, (47% in unvaccinated and 28.3% in vaccinated children)7, in 

Nicaragua (29% in 2012 and 19% in 2013)8, in China, India, Mexico, Myanmar and Pakistan 

(16%)9, in Omdurman, Sudan (20% vaccinated and 22% non-vaccinated)4,  in Khartoum, Sudan 

(21%)10.                                                                                                                                                           

Rotarix vaccine reduced the rate of hospitalizations for all gastroenteritis cases by 42% in Latin 

America and by 72% in Europe11, 94% In Australia12, an in Nicaragua 80%13.                                                

No study was published regarding the efficacy of rotavirus vaccine (Rotarix) in Sudan. In our 

study the highest frequency rate of positive cases (38.7%) was among children aged more than 

24 months, 29.4% frequency rate was among children aged 7-12 months, 20.6% frequency rate 

was among children aged 13-24 months, and 14.7% frequency rate was among children aged 1- 

6 months. All these differences were not significant statistically (p > 0.05).                                                           

Conclusions: 18.9% was the frequency rate of rotavirus antigen among diarrhea children under 5 

years. 34 (18.9%) positive rotavirus antigen was prevalent in vaccinated children with diarrhea. 
Acknowledgements: We would like to thank all children's parents for their co-operation; and all 

staff of Omdurman Pediatric Hospital for their unlimited assistance. 
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