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Abstract 

Background: Maternal cytomegalovirus (CMV) is the commonest viral infection in perinatal 

period and it is the leading cause for congenital CMV infection with a permanent hearing, vision 

loss and neurological impairment. CMV is a double-stranded DNA virus. The species that infects 

human is commonly known as human CMV (HCMV) or human herpes virus-5 (HHV-5), and are 

the most studied of all cytomegaloviruses. Within Herpesvirdae, CMV belongs to the 

Betaherpsvirinae subfamily. 

Objective: To determine the seroprevalence rate of cytomegalovirus among pregnant women 

attending Giad Specialist Hospital (Al Jazeera State, Sudan).   

Materials and methods: Ninety blood specimens were collected from pregnant women 

attending Giad Specialist Hospital (Al Jazeera State, Sudan) during the period from February to 

April, 2018. Enzyme linked immunosorbent assay (ELISA) was performed to detect CMV IgG 

and IgM antibodies. 

Results: CMV IgM antibody was detected in 48 (53%) and CMV IgG antibody was detected in 

69 (77%) of participants investigated. A significant correlation had been found between trimester 

stage and IgM seropositivity (p = 0.015). No significant correlation was detected between IgM 

positivity and gravidity. Also a significant correlation was found between IgG positivity, age, 

trimester, and gravidity. 

 Conclusion: This study revealed a high seroprevalence rate of both CMV IgM and IgG 

antibodies among Sudanese pregnant women investigated at Giad Specialist Hospital (Al Jazeera 

State, Sudan).                                                        
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Introduction                                                                                                                                       
 

Cytomegalovirus (CMV) is a double-stranded DNA virus. Its clinical manifestations ranges from 

asymptomatic forms (90% of cases) to severe fetal damage, and in rare cases, death due to 

miscarriage. Furthermore 10 to 15% of the children who are asymptomatic at birth may develop 

late sequelae, especially hearing defects, after a period of months or even years. HCMV can be 

transmitted via saliva, sexual contact, placental transfer, breast feeding, blood transfusion and 

solid-organ transplantation. Primary infections caused by human cytomegalovirus (CMV) can  
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lead to serious complications in pregnant women. Due to the latency following primary infection 

and periodic reactivation of CMV replication, in utero transmission of CMV may follow either 

primary or recurrent infections in pregnancy1.                                                                              

Transplacental transmission can occur and primary infection in the first 16 weeks of pregnancy is 

associated with higher rate of damage in fetal development. CMV infection is considered a 

significant public health problem because it can cause disease in unborn babies and in people 

with a weakened immune system. In Sudan, high CMV seroprevalence rate (98.3%) among 

pregnant women was reported; and CMV is the most common cause of congenital infection and 

its incidence has been estimated to be between 0.2- 2.2% of all live births in different parts of the 

world2.                                                                                                                                                       

Most congenital infections are asymptomatic; only 10% of infected fetuses will develop clinical 

signs of CMV infection. Transmission of CMV infection to the fetus has been identified in all 

trimesters of pregnancy. Abortion can result from ascending CMV endometritis and the virus has 

been isolated from post-abortion uterine discharge3.                                                                                        

This study aimed to determine the seroprevalence rate of both CMV IgM and IgG antibodies 

among pregnant women attending Giad Specialist Hospital (Al Jazeera State, Sudan).                                                                  
 
 

Materials and methods                                                                                                                  
 
 

Ninety blood samples were collected from pregnant women attending Giad Specialist Hospital 

(Al Jazeera State, Sudan), during the period from February to April, 2018. All participants 

involved in the study were informed about the purpose of the study. The study was approved by 

Ethical Committee of Al-Neelain University. Informed consent was taken from the study 

participants. Confidentiality of data collected was guaranteed throughout the period of the study. 

Permission to collect the specimens was granted from authorities of Giad Specialist Hospital. 

The specimens and information collected from all participants had not been used for any purpose 

other than this study. Data were collected through an interview using a self administered 

questionnaire.    

Venous blood (5 ml) was collected from each pregnant woman after disinfecting the skin site by 

70% alcohol. Blood was transferred to sterile plain containers, left to clot, and centrifuged at 

2000 rpm for 5 minutes to obtain the serum. Serum was kept at - 20°C for serology analysis.  

Enzyme linked immunosorbent assay (ELISA) was conducted for detection of CMV IgG and 

IgM antibodies according to the manufacturer's instructions (Equipar Diagnostic, Italy). 

Procedure: 100 μl of diluted patient's serum (1:100) were pipetted in one negative well and two 

positive control wells in duplicates. The microtiter plates wells were precoated with CMV 

antigens. After incubation for 15 minutes at 25°C, the plates were rinsed 5 times with 300 μl 

diluted washing solution to remove residual serum. 100 μl of enzyme-labeled antibodies to 

human IgG/IgM conjugate were then added and incubated as above. Then wells were washed 5 

times (300 μl washing solution) to remove unbound materials. Then 100 μl of substrate solution 

(tetramethylbenzidine) was pipetted and incubated for 15 minutes to induce development of 

colour. The reaction was terminated by the addition of stop solution and the resulting dye was 

measured in a spectrophotometer (Awareness Technology, Palm City, USA) at a wave length of 

450 nm against the substrate blank. The results were interpreted according to the manufacturer's  
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instruction. CMV IgG was considered negative and positive when the absorbance of the 

individual values was found <1.0 and >1.1 respectively. CMV IgM was considered negative and 

positive when absorbance of the individual values was found < 0.90 and >1.1, respectively. 

All data were analyzed by the Statistical Package for Social Sciences (SPSS) program to study 

the age incidence, frequency rate of antibody positivity, as well as to determine the association 

between age groups and both IgG and IgM antibodies. The results were read against 450 nm 

absorbance using a microplate reader (Awarenss Technology, Palm City, USA).  
 

Results  
 

 

49 (54.4%) of the 90 pregnant women investigated were aged 26-35 years, 31(34.3%) were aged 

15-25 years, and 10 (1.1%) were aged 36-45 years. As regard the gestational age, 44 (49%) of 

the pregnant women studied were in the third trimester of pregnancy,  16 (18%) were in first 

trimester, and 30 (33%) were in the second trimester. Most of the pregnant ladies investigated 

71(79%) were primigravidae, and 19 (21%) were multigravidae.  

On the other hand, 48 (53%) women were positive for CMV IgM antibody; and 69 (77%) 

women were positive for CMV IgG antibody. Among total positive IgM pregnant ladies, most of 

them (60%) were aged 26-35 years old and 13 (81.3%) were in their first trimester (Table 1).  

Among total positive IgG pregnant ladies , most of them (38(55.1%)) were 26-35 years old and 

23 (33.3%) were 15-25 years old as illustrated in (Table 1).                                                                         

Positive and negative CMV IgG antibody correlations:  

 There was no significant correlation among the pregnant women investigated in the age 

range 26-36 years (p = 0.711).  

 There was no significant correlation among the pregnant women investigated in the age 

range 37-40 years (p = 0.885).  

 There was no significant correlation among the pregnant women investigated in the 

second trimester (p = 0.266).   

 There was no significant correlation among the pregnant women investigated in the in the 

third trimester (p = 0.123).   

 There was no significant correlation among the primigravidae pregnant women 

investigated (p = 0.116).                                                                                                                      

Positive and negative CMV IgM antibody correlations:  

 There was no significant correlation among the pregnant women investigated in the age 

range 26-36 years (p = 0.34).  

 There was no significant correlation among the pregnant women investigated in the age 

range 37-40 years (p = 0.962).  

 There was a significant correlation among the pregnant women investigated in the 

second trimester (p = 0.015).   

 There was a significant correlation among the pregnant women investigated in the in the 

third trimester (p = 0.022).   

 There was no significant correlation among the primigravidae pregnant women 

investigated (p = 0.426).                                                
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Table (1): Positive CMV IgG and IgM antibodies according to                                                                 

age incidence, gestational age and gravidity 
 

Variables Positive CMV IgG Positive CMV IgM 

Age incidence: 

15 - 25 years 23 (33.3%) 
 

13 (27.1%) 
 

26 - 36 years 38 (55.1%) 
 

29 (60.4%) 
 

37 - 40 years 8 (11.6%) 
 

6 (12.5%) 
 

Total 69(100%) 
 

48 (100%) 
 

Gestational age: 

First trimester 12 (75.0%) 
 

13 (81.3%) 
 

Second trimester 26 (86.7%) 
 

11 (36.7%) 
 

Third trimester 31 (70.5%) 
 

24 (54.5%) 
 

Total 69 (100%) 
 

48 (100%) 
 

Gravidity: 

Primigravidae 52 (73.2%) 
 

37 (52.1%) 
 

Multigravidae 17 (89.5%) 
 

11 (57.9%) 
 

Total 69 (100%) 
 

48(100%) 
 

 

Discussion   
 

Human cytomegalovirus is a vertically transmitted infection that leads to congenital 

abnormalities and pregnancy problems. Studies showed that women who are exposed to 

cytomegalovirus for the first time during pregnancy may have a higher risk of miscarriage. This 

infection can lead to important complications on pregnancy for maternal and fetal health. The 

present study investigated a total of 90 blood samples. 53% and 77% of them were found to 

possess CMV IgM and IgG antibodies respectively. These findings were similar to those 

obtained in Sudan (77.2%) by Hamdan and his colleagues (2011)4.                                                            

Contrary to previous African studies, higher prevalence rates were reported in Benin (97.2%),  

Egypt (96%), Gambia (87%), South Africa (86.4%), and Nigeria (100%)5.                                                          

However, in some of European countries, low CMV infection rates had been reported, e.g. 

Australia (56.9%) and France (46.8%)6.                                                                                                          

These low prevalence rates could be due to the adoption of CMV screening programs among 

antenatal profile tests and to the provision of good hygienic standards in these countries. The low 

prevalence rates of CMV antibodies reported in this study as compared with African studies  

could be due to diverse HIV coinfections, diverse socio-demographic states, diverse cultures, 

population behaviour, childcare, breast feeding and sexual activities7. 

The Sudan prevalence rate detected in this study (53%) showed that pregnant women were at 

high risk for CMV infections. However, more higher CMV IgM seroprevalence rate (94.3%) in 

neonates was recently reported in Sudan8.  

Variable IgM positivity was reported (1.0%) in turkey and (2.5%) in Iran9. In the present context 

the highest frequency rate of reactive anti-CMV IgG antibodies was observed among patients in 

the second trimester of pregnancy, while anti-CMV IgM antibodies was observed among in the  
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third trimester. No significant difference (p > 0.05) was observed among patients in the three 

trimesters of pregnancy for IgG antibodies, unlike IgM antibodies with which a significant 

association was detected in pregnancy trimesters. The recent published study of AbdulJaleel and 

his colleagues (2017) had supported this finding10.                                                                                      

However, no statistical significant correlation was found associated with age incidence and CMV 

sero-positivity. Nevertheless, there is a lot of debate concerning maternal age and CMV infection 

where several studies had reported that elderly women were at higher risk to CMV infection5.  

CMV IgG antibody assay seems to be one of the most accessible tools to differentiate between 

primary from non-primary CMV infection. This technique is less expensive and may be used to 

confirm CMV primary infections without the use of polymerase chain reaction tests.  

Conclusion: This study revealed a high seroprevalence rate of both CMV IgM and IgG antibodies 

among Sudanese pregnant women investigated at Giad Specialist Hospital (Sudan).                                                         
Recommendation: Further larger population-based studies are recommended to support this 

study findings and to help designing preventive measures against CMV infections in Sudan.   
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