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Abstract                                                                                                                                                 

Background:  Cytomegalovirus (CMV) is one of the most common microorganisms that causes 

opportunistic infection and complicates the clinical care and progress of immunocompromised 

patients. The virus can cause severe diseases with multiple complications.                                                                                        

Objective: To study the sero-prevalence of cytomegalovirus antibodies among Sudanese fertile and 

infertile women attending antenatal clinics in Khartoum State.                                                                                   

Materials and methods: A total of two hundred and twenty five venous blood samples (n=225) 

were collected from pregnant women, primary infertile women, and secondary infertile women. The 

samples were tested for CMV IgG and IgM antibodies using the fully automated Cobas E 411-Roche 

immunology analyzer. A structural questionnaire was to collect demographical and clinical data 

regarding patients' age, residence, occupation, past history of still birth, past history of abortion, 

past history of congenital abnormalities, past history of blood transfusion, and pregnancy trimester 

stage.                                                                                                                                                                               

Result: The anti CMV IgG and was detected in 71 pregnant women (94.7%), 68 primary infertile 

women (91.7%), and 71 secondary infertile women (94.7%). While anti CMV IgM was detected in 

14 pregnant women (18.7%), 8 primary infertile women (10.7%), and 4 secondary infertile women 

(5.3%). Most subjects studied fall in age range 25-34 years. The study showed a significant 

association of anti CMV IgM with past history of abortion, and congenital abnormalities (p < 0.05). 

Conclusion: There was a high sero-prevalence of CMV antibodies among fertile and infertile 

women investigated in this study. CMV infection may predispose to abortion and congenital 

abnormalities among pregnant women. 
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Introduction                                                                                                                                                
The cytomegalovirus (CMV) or human Herpes virus is one of the major causes of congenital 

infections. Its clinical manifestations range from asymptomatic forms (90% of cases) to severe 

fetal damage and, in rare cases, death due to abortion. Furthermore, 10%–15% of the children 

who are asymptomatic at birth may develop late sequelae, especially hearing defects, after a 

period of months or even years1  

CMV can be transmitted via saliva, sexual contact, placental transfer, breast feeding, blood 

transfusion and solid-organ transplantation2. Latency following a primary infection may be 

punctuated by periodic reactivations that give rise to recurrent infections, and in utero 

transmission may occur during either primary or recurrent infections3.  

 

Actually recurrent infections may be due to reinfection with a new strain or due to reactivation, 

but it is likely that most recurrent infections are due to reinfection. The risk of congenital 

infection is much higher during primary infection3. It has been reported that the risk of fetal 

damage is greater if the primary infection occurs during the first trimester of pregnancy4.   

 

The sero-prevalence of CMV among women of child-bearing age ranges from 35% to 95% in 

different countries 5. As well as its increase with age, CMV sero-prevalence rate may also 

depend on sexual activity and occupation, particularly occupations involving close contacts with 

children in a community setting. Parents’ contact with urine or saliva of their children is a major 

source of infection6.  

 

This study aims to study the sero-prevalence rate of cytomegalovirus antibodies among Sudanese 

fertile and infertile women attending antenatal clinics in Khartoum State (Sudan). 

  

Materials and methods           

This is a descriptive, cross-sectional study. Population investigated was fertile and infertile 

women attending antenatal clinics in Khartoum State (Sudan). A total of 225 venous blood 

samples were collected. 75 samples were collected from pregnant women, 75 samples were 

collected from primary infertile women, and 75 samples were collected from secondary infertile 

women. The blood samples were collected under aseptic conditions, allowed to clot, centrifuged 

at 3000 rpm for 5 minutes, and sera were separated in sterile containers and stored at -80°C until 

tested. The study was based on non-probability convenience sampling technique among fertile 

and infertile women. Personal and clinical data were collected by direct structural interviewing 

questionnaire from each patient. The pregnancy trimester stage of each pregnant woman was 

recorded. Each patient was questioned about any past history of abortion, congenital 

abnormalities, blood transfusion, or still birth. Permission to carry out the study was taken from 

the College of Graduate Studies, Al Neelain University (Sudan). All women examined were  
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informed of the purpose of the study before collection of the samples, and verbal consent was 

taken from them. A fully automated immunology analyzer (Cobas E 411 analyzer-Roche) was 

used for detection of CMV IgG and IgM antibodies. The result was read via an instrument-

specifically generated 2-point calibration curve and a master curve provided via the reagent 

barcode. The analyzer automatically calculates the analyte concentration of each sample in u/ml. 

The result was interpreted as: non-reactive < 0.5 u/ml, intermediate 0.5 - 1.0 u/ml, and reactive ≥ 

1.0 u/ml. The Statistical Package of Social Sciences (SPSS) was used for statistical analysis. 

Significance of differences was determined using Chi-square test. Statistical significance was set 

at p < 0.05. Figures were drawn using Microsoft Office Excel software program. 
 

Results 

225 women were participants in this study. They were divided into three groups:  pregnant 

women group (n=75), primary infertile women group (n=75), and secondary infertile women 

group (n=75). All participants fall in the age range 15 to 44 years, and the mean was 24 years. 

Most pregnant women (64%) fall in age group 25-34 years. According to residence, the majority 

of the study population (36-56 %) was found residing in the city of Khartoum. The anti CMV 

IgG was detected in 71 subjects (94.7%), 68 subjects (91.7%), and 71 subjects (94.7%)) of the 

pregnant women group, the primary infertile women group, and the secondary infertile women 

group respectively. While the anti CMV IgM was detected in 14 subjects (18.7%), 8 subjects 

(10.7%), 4 subjects (5.3%) of the pregnant women group, the primary infertile women group, 

and the secondary infertile women group respectively.  

 

Table (1) shows the association of CMV IgG and IgM antibodies with patients’ past history of 

abortion. Statistically there was no significant difference in the sero-reactivity of CMV IgG 

antibodies among pregnant women (p = 0.221), and secondary infertile women (p = 0.284). 

While there was a significant difference in the sero-reactivity of CMV IgM antibodies among 

pregnant women (p = 0.000), and secondary infertile women (p = 0.025).  

   

Table (1)           Association of CMV IgG and IgM 

                          antibodies with patients’ past history of abortion 

 

 Groups 

P. history of  abortion CMV IgG P 

value 

CMV IgM P 

value 

 

Pos Neg Pos Neg 

Pregnant                                    

women 

 

Yes 20 0 

0.221 

13 7 

0.000 No 51 4 1 54 

Total 71 4 14 61 

 

Secondary  

infertile 

women 

Yes 

No 

Total 

18 

53 

71 

2 

2 

4 

 

0.284 

3 17  

0.025 1 54 

4 71 
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Also the association of CMV IgG and IgM antibodies with patients’ residence showed no 

significant difference (p ˃ 0.05) in the sero-reactivity of both antibodies among pregnant women, 

primary infertile women, and secondary infertile women. As regard the association of CMV IgG 

and IgM antibodies with patients’ occupations, there was no significant difference (p ˃ 0.05) in 

the sero-reactivity of both antibodies among pregnant women, primary infertile women, and 

secondary infertile women. On the other hand, the association of CMV IgG and IgM antibodies 

with patients’ pregnancy trimester stage showed insignificant difference (p ˃ 0.05) in the sero-

reactivity of both antibodies among pregnant women, and secondary infertile women. Regarding 

the association of CMV IgG and IgM antibodies with patients’ past history of blood transfusion, 

there was no significant difference (p ˃ 0.05) in the sero-reactivity of both antibodies among 

pregnant women, primary infertile women, and secondary infertile women.   

Table (2) shows the association of CMV IgG and IgM antibodies with patients’ past history of 

congenital abnormalities. Statistically there was insignificant difference (p ˃ 0.05) in the sero-

reactivity of CMV IgG antibodies among pregnant women, and secondary infertile women. As 

regard CMV IgM antibody, there was a significant difference in the sero-reactivity rate of this 

antibody among secondary infertile women (p = 0.000); however, there was no significant 

difference (p = 0.331) in the sero-reactivity of this antibody among pregnant women. 

 

Table (2)         Association of CMV IgG and IgM antibodies                                               

                        with patients’ past history of congenital abnormalities 

 

  

Groups 

            P. history of 

congenital  

abnormalities   

CMV IgG  

P 

value 

CMV IgM  

P 

value 

 

Pos Neg Pos Neg 

Pregnant                                      

women 

 

Yes 4 0 
0.631 

 

0 4 
0.331 

 
No 67 4 14 57 

Total 71 4 14 61 

Secondary  

infertile 

women 

Yes 1 0  

0.814 

 

1 0  

No 70 4 3 71 0.000 

 Total 71 4 4 71 

 

Also the association of CMV IgG and IgM antibodies with patients’ past history of still birth 

showed insignificant difference (p ˃ 0.05) in the sero-reactivity of both antibodies among 

secondary infertile women; and a significant difference (p = 0.036) of CMV IgM antibody 

among pregnant women.  

Discussion 

Cytomegalovirus is one of the most frequent viruses in the world. The virus can cause severe disease  
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with multiple complications. In this study, 225 women were investigated, including: 75 pregnant 

women (33.3%), 75 primary infertile women (33.3%), and 75 secondary infertile women (33.3%). 

The study showed that CMV IgG antibody was highly prevalent (91.7% -94.7%) among all women 

participating in the study. This prevalence indicates that most of these women might had been 

previously exposed to CMV infection. The CMV IgG antibody remains in the blood circulation of 

such patients for life and may considerably protect against future infections of CMV. At the same time 

a negative result of CMV IgG antibody assay means that women had not been infected with CMV7. 

The sero-prevalence results of CMV IgG antibody observed among women in this study were similar 

to the results obtained by Kafi et al9 in Sudan who found a 95% prevalence rate, by  Chen et al10 in 

China who found a 96% prevalence rate, by Akinbami et al11 in Nigeria who found a 97.2% 

prevalence rate, by Uyar et al12 in Turkey who found a 97.3% prevalence rate, by Seo et al13 in Korea 

who found a 98.1% prevalence rate, by Meng et al14 in China who found a 95.6% prevalence rate , 

and by Ergun et al15 in Saudi Arabia who found a 92.1% prevalence rate.  

 

However, our sero-prevalence results of CMV IgG antibody were found higher than what 

reported by Hamdan et al16 in west of Sudan (72.2 %), by Picone et al17 in France (46.8%), by 

Pembery et al18 in Bradford (49%), by Alanen et al19 in Finland (56.3%), by Staras et al20 in the 

United States (60.0%), and by Begheri et al 21 in Iran (72.1%). The previous CMV infection 

observed in this study was similarly reported in some developing countries, but higher than that 

reported in some developed countries. This may be attributed to the low socio-economic status 

and poor hygienic practices performed in developing countries which might play an important 

role in increasing the rate of CMV infection. Also in the present study, the CMV IgM antibody 

sero-positivity rate was detected in 14 pregnant women (18.7%), 8 primary infertile women 

(10.7%), and 4 secondary infertile women (5.3%). These results reflected an active recent CMV 

infection or reactivation of CMV21. These findings were higher than that reported by Hamdan et 

al16  in west of Sudan who reported a 2.5% sero-positivity rate of CMV IgM antibody, by Uyar et 

al12  in Turkey who reported a 1.0% sero-positivity rate, by Bagheri et al21  in Iran who reported a 

2.5% sero-positivity rate, and Seo et al13 in Korea who reported a 1.7% sero-positivity rate. 

Furthermore, our CMV IgM antibody findings were in agreement with that reported by 

Akinbami et al11 in  Nigeria, and with Saraswathy et al23 (7.2%) in Malaysia. However, our 

findings were lower than that reported by Arabzadeh et al24 (33 %) in Iran, and that reported by 

Lone et al25 (15.98%) in Kashmir Valley. This study showed a significant correlation (p ˂ 0.05) 

between CMV IgM antibodies and past history of abortion among pregnant and secondary 

infertile women (Table 1); and past history of congenital abnormalities among secondary 

infertile women (Table 2). These findings agree with those findings found by Bagheri et al21 who 

reported a significant relation between past history of abortion and sero-prevalence of CMV 

infection. The authors also reported that the sero-prevalence rate of CMV infection in pregnant 

women with past history of abortion was higher than that among pregnant women who had no 

past history of abortion. Other studies conducted in China (95.6%) and South East Asia (84%) 

also reported a higher prevalence rate of CMV infection in women with past history of 

spontaneous abortion (Saraswathy et al23, Meng et al14).  
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In our study, the majority of CMV sero-positive women were above 25 years old. This finding 

agrees with that of Bate et al26  in USA, Pembery et al18 in Bradford, Chen et al10 in China, and 

Leung et al4  in USA who also reported that CMV sero-positive women were significantly 

associated with such age range. However our finding disagrees with that obtained by Hamdan et 

al16 in west of Sudan, who showed that there was no association between maternal age and CMV 

infection. On the other hand, this study displayed an insignificant association (P > 0.05) between 

CMV infection and the trimester stage of pregnancy, past history of still birth, past history of 

blood transfusion, residence, and occupation. The association of all these parameters was similar 

to that reported by Akinbami et al 11. However other research workers reported a significant 

association of these parameters with CMV infection among pregnant women (Pembery et al18; 

Leung et al4; Bagheri et al21).  

 

Conclusion: 
 

A high sero-prevalence rate of CMV antibodies was detected among fertile, primary infertile, and 

secondary infertile women included in the study. CMV infection may play an important role in 

abortion and formation of congenital abnormalities. 
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