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Abstract: Human cytomegalo virus (CMV) is a double stranded DNA belongs to Herpesviridae family that is restricted 

to humans. CMV can be transmitted from infected to non infected individuals through various types of body fluids; the 

infection can also be transmitted from infected women to her fetus during pregnancy. The prevalence of congenital CMV 

infection ranges from 0.3 to 2.3% of live births in different populations. A high prevalence of CMV infection was 

demonstrated among pregnant women in Sudan. The aim of the current study was to screen the presence of CMV IgG 

and IgM in Sudanese children with congenital malformation. It was a descriptive, cross sectional study performed in the 

period between May and July 2014 at Academy charity hospital, Sudan. 90 of Sudanese children with congenital 

malformation (46 male and 44 female) were included in this study. The patients were classified into three age groups: 

below 2 years, between 2 and 4 years and more than 4 years. Questionnaires were used to collect the patients' data. The 

IgM and IgG antibodies against CMV in patients' samples were detected by using ELISA technique. The results showed 

that 93.3% of the patients were seropositive for CMV IgG, and 90% of them had CMV IgM in their serum. The major 

malformation observed among patients was hydrocephaly (46.7%), microcephaly was observed in only 5.6% of the 

patients. (71.1%) of the tested malformation child mothers had history of abortion; 93.8% of their child had CMV IgG.  

Human cytomegalo virus (CMV) infection was frequent among Sudanease patients with congenital malformation, 

especially in the age group below 2 years. We recommended the gynecologists and the pediatritions to investigate their 

pregnant women for CMV routinely and especial care should be taken to investigate the neonates of infected mothers. 

We suggest developing a wide scale epdemiological screening program to investigate in depth this problem especilally 

because there was no CMV vaccine discovered and to overcome CMV infection malformation among Sudanese children. 
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INTRODUCTION 

 Human cytomegalo virus (CMV) is a double stranded 

DNA belongs to Herpesviridae family that is restricted 

to humans. The major targets of CMV in in vivo 

infection include: Epithelial cells, endothelial cells and 

fibroblasts [1]. CMV can be transmitted from infected 

to non infected individuals through various types of 

body fluids; the infection can also be transmitted from 

infected women to her fetus during pregnancy. The 

prevalence of congenital CMV infection ranges from 

0.3 to 2.3% of live births in different populations [2]. At 

birth the infected neonates may have symptoms such as: 

neonatal sepsis, intrauterine growth retardation, 

jaundice, petechiae, thrombocytopenia, 

hepatosplenomegaly and/or microcephaly. 

Asymptomatically infected children have a 10% chance 

to develop neurodevelopment squealer later in 

childhood [3]. Maternal recurrent CMV infection can 

also result in congenital CMV [4]. In order to minimize 

the risk of congenital CMV infection, numbers of 

European countries such as (France, Belgium, Spain, 

Italy, Germany, Austria, Portugal, and the Netherlands) 

routinely screen the majority of pregnant women 

serologically for CMV [5, 6]. CMV is a slow 

replicating virus, infecting only as many as few 

percentages of all neonates in developed countries, but 

demonstrating up to 90% IgG - positivity in developing 

countries [7].  

 

 A high prevalence of CMV infection was 

demonstrated among pregnant women in Sudan [8-10]. 

Recent study conducted in Sudan by Khairi et al. 

noticed 97.5% of tested pregnant women were CMV 

IgG positive [10].  Furthermore, Nahla et al elucidated 

that 94.3% of congenially infected neonates were CMV 

IgM positive [11]. 

.  

The aim of the current study was to determine the 

serofrequeny of CMV IgG and IgM positivity among 

Sudanese children with congenital malformation.  
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MATERIALS AND METHODS 

 It was a descriptive, cross sectional study performed 

in the period between May and July 2014 at Academy 

charity hospital, Sudan. 90 of Sudanese children with 

congenital malformation (46 male and 44 female) were 

included in this study. The patients were classified into 

three age groups: below 2 years, between 2 and 4 years 

and more than 4 years.  Questionnaires were used to 

collect the patients' data. The study was approved from 

the ethical committee of EL Neelain University. After 

appropriate ethical approval and written consent form 

from participants prior the commencement of the study, 

3 ml of blood were collected into plain container and 

allowed to clot, and then serum was separated at room 

temperature by centrifugation at 5000 rpm for 10 min, 

and kept frozen at - 20
o
 C until immediately before 

assay. The IgM and IgG antibodies against CMV in 

patients' samples were detected by using ELISA 

technique the method used as recommended by the 

manufacturer. Data was entered in the computer and 

Statistical software packages (Excel 5.0, Microsoft, 

Redmond, WA; and Statistical Package for the Social 

Sciences 20.0, SPSS, Inc., Chicago, IL) were used for 

data management and analysis. 

 

 

RESULTS 
 A total of 90 patients with congenital malformation 

were enrolled in the study. Forty four (48.9%) were 

females and sixty four (51.1%) of the patients were 

male. 

 

 Regarding age distribution, 64 of the patients were 

below 2 years, 18 were between 2 and 4 years, and 8 

were above 4 years, figure 1 shows the seropositivity to 

CMV among different age groups in this study.  

 

 The results showed that 93.3% of the patients were 

seropositive for CMV IgG, and 90% of the study 

subjects had CMV IgM in their serum. Table 1 showed 

the presence of CMV antibodies in children of mothers 

with history of miscarriage. 

 

 The predominant malformation observed among 

patients was hydrocephaly (46.7%), microcephaly was 

observed in only 5.6% of the patients, Fig. 2. 

 

 71.1% of the tested malformation child mothers had 

history of abortion; 93.8% of their child had CMV IgG.  

Table 1 show IgM & IgG CMV among patients of 

mothers with history of miscarriage. 

 

 
Fig. 1: Age group distribution among study population 

 

 
Fig. 2: Congenital malformations observed in selected patients 

 

Table 1: The presence of CMV antibodies in children of mothers with history of miscarriage 

Mothers with  history of miscarriage CMV IgM CMV IgG 

Yes 57 60 

No 24 24 

Total 81 (90%) 84 (93.3%) 
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DISCUSSION 

 The CMV infection can be transmitted from infected 

mothers to their fetus; the infected neonates may 

develop many congenital abnormalities. A majority of 

infants with congenital CMV, who are born to women 

with preconceptional immunity, acquire the virus as a 

result of recurrent maternal infection: reactivation of 

endogenous virus or reinfection with a new strain of 

CMV. Asymptomatic neonates have a chance to 

develop malformations later. The current study revealed 

the high percentage of CMV IgG & IgM antibodies in 

congenitally malformation Sudanese children samples. 

 

 In this study, 93.3% of tested children with 

malformation were seropositive for CMV IgG, and 90% 

were seropositive for CMV IgM. A high percentage 

(94.3%) of CMV IgM in neonates with malformation 

was also observed in a study conducted in Sudan by 

Nahla et al.  The reported congenital infections among 

neonates between 2004 -2007 from Soba Hospital and 

Omdurman Hospital, Khartoum – Sudan were 276 and 

3189 respectively [11].  

 

 Anti-CMV IgG antibodies were found in 97.5% in 

pregnant women attending Omdurman Maternity 

Hospital between Januarys – June 2012 [10], the high 

prevalence of CMV infection among Sudanese pregnant 

women support our findings in this study. Furthermore, 

the history of miscarriage in children mothers may give 

a clear sign of previous CMV infection. 

 

 Transplacental transfer of maternal IgG to the fetal 

blood stream is mediated by neonatal Fc receptor in 

syncytiotrophoblast of the placenta and contributes to 

the passive immunity of newborns to pathogen. 

Maternal IgG antibodies in full-term newborns are 

usually higher than those in their mother [12], in 

agreement with previous studies [13, 14] we found that 

the seroprevalence of anti-CMV IgG was much higher 

in infant (less than 2 years old) as compare to older 

children, Fig. 1. 

 

 In conclusion, the study showed that CMV infection 

was frequent among Sudanease patients with congenital 

malformation, especially in the age group below 2 

years. We recommended the gynecologists and the 

pediatritions to investigate their pregnant women for 

CMV routinely and especial care should be taken to 

investigate the neonates of infected mothers. We 

suggest developing a wide scale epdemiological 

screening program to investigate in depth this problem 

especilally because there was no CMV vaccine 

discovered and to overcome CMV infection 

malformation among Sudanese children. 
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