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Abstract                                                                                                                                    

Background: Infection of mothers with Rubella virus during pregnancy can be serious. If 
the mother is infected within the first 20 weeks of pregnancy she is likely to have 
miscarriage, stillbirth, or baby with congenital rubella syndrome.                                                       

Objective: To detect the serofrequency rate of Rubella virus antibodies among pregnant 
ladies attending Wad Madani Teaching Hospital (Sudan).                                                                                                                                                                   

Materials and methods: 90 pregnant ladies attending Wad Madani Teaching Hospital 
were investigated during the period from July to August 2017. The age range of 
participants was 10-50 years (mean 30 years). Blood specimens were collected from each 
participant,  serum was separated and analyzed for anti rubella IgG and IgM using the 
enzyme-linked immunosorbent assay (ELISA) technique.  

Results: 72 ladies (80%) were found positive for Rubella IgG antibody, and no lady was found 

positive for Rubella IgM antibody. A high serofrequency rate of Rubella IgG antibody was 

detected among 27 ladies (30%) aged 20-30 years. These ladies were in the third trimester, 

multigravidae, and had no past history of abortion. 

Conclusion: There was an insignificant correlation between age incidence, gravidity, trimester 

stages, past history of abortion, and serofrequency rate of Rubella virus antibodies.                                             
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Introduction                                                                                                                            
 

Rubella virus, a member of the Togaviridae family is the sole member of the genus Rubivirus. It 

is enveloped and has a single stranded ribonucleic acid genome. Rubella virus causes a disease 

called Rubella infection and commonly known as German measles. The virus is transmitted 

through the respiratory route. It replicates in the nasopharynx, followed by multiplication in the 

cervical lymph nodes. The virus enters the bloodstream and is disseminated all over the body1. 

The disease has an incubation period of 2-3 weeks. The virus may cause a mild rash-like disease 

that is associated with low-grade fever, lymphadenopathy and a short-lived morbilliform rash. 

The rash starts on the face, extends to the trunk and extremities and rarely last more than 3 days. 

Other symptoms include swollen glands (post cervical lymphadenopathy), joint pains, headache 

and conjunctivitis2.  
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Rubella is predominantly a childhood disease which is endemic throughout the world. In contrast 

to the mild infections caused in early childhood or adult life, rubella in pregnant women causes 

the congenital rubella syndrome (CRS), which occurs in a developing foetus following 

transplacental transmission of rubella virus from the mother to the foetus. When a pregnant 

mother is infected within the first 20 weeks of pregnancy, she might have miscarriage, stillbirth, 

or the baby is born with CRS. This syndrome follows the intrauterine infection caused by 

Rubella virus and leads to cardiac, cerebral, ophthalmic, and auditory defects. It may also cause 

prematurity, low birth weight, neonatal thrombocytopenia, anemia, and hepatitis. Two specific 

antibodies are associated with rubella infection. The first one appearing is immunoglobulin IgM 

antibody, which rises and peaks 7-10 days after infection and then decreases after several weeks. 

The second one appearing is immunoglobulin IgG antibody. The IgG antibody develops more 

slowly, but remains positive for life, hence conferring immunity against repeated infections. 

Therefore, the presence of IgM antibody indicates a recent infection, while IgG antibody 

indicates an old infection and immunity3.                                                                                                 

Rubella has a worldwide distribution with varying incidences of outbreaks. The virus tends to 

peak during the spring in countries with temperate climates. Before adopting the vaccine in 

1969, there were widespread outbreaks, usually occurring every 6-9 years in the USA and 3-5 

years in Europe. It is estimated that worldwide there are more than 100,000 children with CRS 

born each year. Data on the prevalence rate of rubella infection among women of childbearing 

age are inadequate in Sudan. Furthermore, there is no routine surveillance for CRS, and data on 

its incidence are extremely scarce. Sudanese surveillance for rubella since 2006 has reported that 

rubella infection is a frequent cause of non-measles rash4.                                                                            
 
 

Materials and methods 
 

This was a descriptive-cross sectional study conducted at Wad Madani Teaching Hospital during 

the period from July to August 2017. Ethical clearance was obtained from the Research Ethical 

Committee of Al Neelain University. A written consent was obtained from all pregnant ladies 

investigated. Data was analyzed by the Statistical Package of Social Sciences (SPSS) software 

program. Confidentiality of information regarding patients investigated was maintained. 

Permission to collect the specimens was obtained from Wad Madani Teaching Hospital. 

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

where the study population was selected on the basis of accessibility. Clinical and demographical 

data was collected using a direct interviewing questionnaire.                                                                                              

90 pregnant ladies were enrolled in the study. Blood specimens were collected from all 

participants under direct medical supervision by a median vein puncture using 5 ml sterile 

syringe. The blood specimen was transferred to a plain tube, and serum was separated by 

centrifugation at 5000 rpm for 10 min. The serum samples were preserved at -20°C till 

serological investigation was performed. Serum samples were processed by a 3rd generation 

ELISA machine (Fortress, Germany) to detect Rubella IgM and IgG antibodies.                                      

Procedure: The reagents and serum samples were allowed to reach room temperature. 100 ul of 

the positive control, negative control and cut-off calibrator were added to the respective wells. 

100 ul of specimen diluents was added to each well except the blank; and 5 ul of serum samples                                                                                                
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were added. The plate was covered with the cover sealer and incubated for 30 minutes at 37°C. 

At the end of the incubation period each well was washed 5 times with 350 ul of the working 

wash buffer. 100 ul of conjugate was then added to each well except the blank, and the plate was 

covered and incubated again for 30 minutes at 37°C. By the end of this incubation period, each 

well was washed 5 times with the working wash buffer. Finally 50 ul of substrate A and substrate 

B solutions were added to each well including the blank. Then the plate was incubated at 37°C 

for 10 minutes. At the end of this incubation period, the stop solution was added.                                     

The reagents, standards, and controls were checked for storage, stability, and preparation before 

starting the process. Each plate was considered separate when results were calculated and 

interrelated. Calculation was made by relating each sample absorbance to cut-off of the plate.                                                                                                                                                      

Calculation of the cut-off value = mean absorbance of cut-off calibrator - blank absorbance.                                 

Interpretation of results: In order to obtain qualitative results, first calculate the cut-off which is 

made by subtracting the blank absorbance from the mean absorbance of cut-off calibrator .      

Then calculate the index value by dividing the specimen absorbance by the cut-off value and the 

result was read by referring to the given results in the kit.                                                                                              

Negative: < 0.5 for IgG and < 0.9 for IgM                                                                                                                             

Positive:   >1.1 for both IgG and IgM.     

Results                                                                                                                                                         
 

90 pregnant ladies attending Wad Madani Teaching Hospital were investigated during the 
period from July to August 2017. The age range of participants was 10-50 years (mean 30 
years). 72 ladies (80%) were found positive for Rubella IgG antibody, and no lady was found 

positive for Rubella IgM antibody. A high serofrequency rate of Rubella IgG antibody was 

detected among 27 ladies (30%) aged 20-30 years. The lowest serofrequency rate of Rubella IgG 

antibody was detected among 22 ladies (24%) aged 40-50 years.                                                                                   

As shown in Table (1), most of the positive IgG ladies investigated were multigravidae 

(52/73%); in the third trimester of pregnancy (37/50.6%), and had past history of abortion 

(57/63.3%). Statistical analysis showed an insignificant correlation between age incidence, 

gravidity, trimester stages, past history of abortion, and serofrequency rate of Rubella virus 

antibodies (p ˃ 0.05). 

 

Table (1): Serofrequency rate of positive anti-Rubella IgG according to                                                            

past history of abortion,  trimesters and gravidity 

 

Parameters Positive anti-Rubella IgG p - value 

Past history of abortion 57 (63.3%) p ˃ 0.05 

 

Trimesters 

First 16 (22%)  

p ˃ 0.05 Second 20 (27.4%) 

Third 37 (50.6%) 
 

Gravidity  
Primigravidae 20 (27%)  

 

p ˃ 0.05 
Multigravidae   52 (73%) 
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Discussion                                                                                                        

Infection with Rubella virus can be disastrous during pregnancy. The virus may affect all organs 

and can cause a variety of congenital defects in the fetus if a susceptible pregnant woman is 

exposed to it, especially in the early gestational weeks, This is congenital rubella syndrome.   

The findings of this study revealed that 72 ladies (80%) were positive for anti-Rubella IgG, and 

all ladies investigated in the study were negative for anti-Rubella IgM. This indicates a 

circulation of wild rubella virus since rubella vaccination is not widely practiced in Sudan.                                                                                                                                                        

The serofrequency rate of anti-Rubella IgG exhibited in this study slightly lower than that 

reported by Adam and his colleagues (2013)5 who stated that Rubella IgG antibodies were 

detected in 95.1% of pregnant ladies. However, our study findings had agreed with the authors 

finding which revealed an insignificant association of anti-Rubella IgG with age..                                      

Also, another study targeting IgG was conducted in Turkey (2007) by Aksakal and his co-

workers6 reported that the seropositivity of Rubella IgG antibodies was 96.2% among pregnant 

women.                                                                                                                                                               

In addition a high serofrequency rate of Rubella IgG antibody (93.5%) was also reported in 

Turkey by Pehlivan and his co-authors7 .                                                                                                        

Furthermore, the serofrequency rate of Rubella IgG antibody reported in this study was higher 

than that reported by Hassan and Elhag in Khartoum (2014) who found a serofrequancy rate of 

Rubella IgG and IgM as (48/53.3%) and (10/(11.1%) respectively8.                                                                     

On the other hand, our serofrequency rate was also higher than that reported by Abdallah and his 

colleagues9 who found a serofrequancy rate for Rubella IgG and IgM as (43/47.8%) and 

(8/8.9%) respectively. However, our findings agreed with Abdallah and his colleagues in their 

findings of insignificant association with age incidence trimester stages.                                                               

Also, the present context showed an insignificant correlation between the serofrequency rate of 

Rubella antibodies and pregnant women with past history of abortion. This finding does not 

agree with the report of Abdallah and his colleagues9 who investigated pregnant women at 

Omdurman Maternity Teaching Hospital in 2015.                                                                                       

From this study it may be recommended that Rubella immunization of children and women of 

child-bearing age should be implemented to cover all regions of Sudan.                                                                      

Conclusion: There was an insignificant correlation between age incidence, gravidity, trimester 

stages, past history of abortion, and serofrequency rate of Rubella virus antibodies.                       
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