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Abstract                                                                                                                                                  
 

Background: Cytomegalovirus (CMV) is a well-known cause of serious morbidity, increasing 
health care cost and sometimes fatal infections. Risk factors for primary CMV infection are 
recipients of infected transplants and hemodialysis patients.   

Objective: To assess the frequency of cytomegalovirus IgG antibodies among patients 
undergoing hemodialysis.                                                                                                                                            
Materials and methods: The study analyzed qualitatively the frequency of cytomegalovirus 
infection among 50 patients undergoing hemodialysis attending Al Nao and Ombedda 
Haemodialysis Centers (Omdurman, Sudan), during the period from February to June, 2012. 
Serum samples were collected and analyzed for the presence of CMV IgG antibodies using 
ELISA technique.  
Results: All 50 patients (100%) were found CMV IgG antibody positive and 28 patients  
(56%) were in the age group 31-50 years. Also 29 patients (58%) were males and 21 patients 
(42%) were females. 19 patients (38%) were female house-wives; & 12 patients (24%) were 
male general labourers. Female patients were found to undergo longer hemodialysis (66.7%) 
than male patients (33.3%).                                                                                                                            
Conclusion: This high frequency (100%) of CMV IgG antibodies among patients undergoing 
hemodialysis reflects the dangers of CMV infection for which hemodialysis patients are exposed. 
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Introduction                                                                                                                                                 

Cytomegalovirus (CMV) is a herpes virus and endemic worldwide. CMV infections are common 
and usually asymptomatic in otherwise healthy children and adults. CMV has a worldwide 
distribution, infecting between 40% and 90% of adults, leading to a lifelong latent infection. 
CMV causes infection in immunocompromised, transplant recipients, blood transfused, and     
hemodialysis patients.  It is found throughout the world among all socio-economic groups and 
infects between 50% and 85% of adults by the age of 49 years. CMV infection is more 
widespread in developing counties and in areas of low socio-economic conditions. Once a person 
becomes infected, the virus remains live and dormant within that person’s body for the duration 
of his lifespan. It rarely causes recurrent disease unless the person’s immune system becomes 
suppressed due to therapeutic drugs or disease. Therefore, for the vast majority of people, CMV 
infection is not a serious problem1. 
It has been documented that uremic patients as well as patients on haemodialysis (HD), have 
impaired immune responses, which result in higher prevalence rates morbidity and mortality as a 
result of viral, bacteria, or parasitic infections or from malignant maladies. CMV infection can 
occur at any time during the human lifespan and it can even be acquired in utero. The incidence 
of seropositivity increases with age. Among HD patients, 60% -90% are seropositive depending 
on age and socio-economic circumstances. While initial CMV infection can cause serious 
disease in immunocompromised patients. A more common problem is reactivation of the 
dormant virus. Infections caused by CMV are major causes of death in immunocompromised 
patients such as organ transplant recipients, patients undergoing hemodialysis, patients receiving 
immunosuppressive drugs and HIV-infected patients2.                                                                    
Increasing number of patients infected with CMV, is a great challenge for every society. Since 
mortality rate will increase due to infection with CMV, determining the prevalence of CMV and 
diagnosis it is very important. To the best of our knowledge, rare studies were conducted in 
Sudan to assess this problem. This cross-sectional study was performed to determine the 
prevalence of CMV among haemodialysis patients. The aim of the study was to investigate the 
seroprevalence of anti-CMV IgG in patients undergoing hemodialysis in Sudan.   

Materials and methods  

This was an analytical, cross-sectional study conducted to determine the CMV IgG antibodies in 
patients undergoing haemodialysis. It is a descriptive, screening, and a case finding study. It was 
conducted Al-Nao and Ombedda Haemodialysis Centers (Omdurman, Sudan). The study period 
was from February to June, 2012. The sampling technique adopted was a non-probability and 
convenience type. The sample size was 50 samples collected from the patients selected. Clinical 
and demographical data were collected as per a structural interview questionnaire designed to 
collect and maintain all information of each patient examined.  
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All reagents, kits and equipment used in the study were pre-tested to check its validity. Approval 
to perform this research was taken from the Faculty of Medical Laboratory Science, Al Neelain 
University, Khartoum (Sudan). A verbal consent was obtained from all patients studied. Positive 
and negative results were handed to all patients included in this study. The collected data were 
analyzed manually using master sheet and by the SPSS software for microcomputers.                                                                                                                                                                         
 
5 ml of blood were collected from each patient in plain tubes. Serum was separated by 
centrifugation at 3000 rpm for 5 min. The samples were stored at -20℃ until serological tests 
were performed. Serum samples were tested for CMV-specific immunoglobulin G (IgG) using a 
CMV IgG enzyme-labeled antigen test (DiaPro.Diagnostic, Milano, Italy), and the results were 
interpreted according to the manufacturer's instructions.                                                                                    
Indirect enzyme-linked immunosorbent assay (ELISA) was used to determine the CMV IgG 
antibody. Micro-test plates were coated with antigens. This constitutes the solid phase. Patient's 
sample was added to the plates. Any antibodies specific for the antigen present will bind to the 
solid phase. ELISA was performed by incubating 100µl of the diluted plasma (1/100) in 
microplate wells coated with CMV antigen at 37℃ for 1h. Each well was then washed 4 times 
with the washing solution to remove residual plasma.                                                                                                   
Then the enzyme-labeled antibodies to human IgG conjugate were added (300µl/well) and 
incubated at 37℃ for 30 min. Another washing step was done to eliminate any unbound material. 
Then an enzyme substrate solution substrate (Para-nitrophenylphosphate) was added (100 µl / 
well). The color changes to green after adding the stop (sodium hydroxide) solution (100µl/well). 
The optical density was read at 450 nm against substrate blank.                                                                                      
The cut-off was obtained by multiplying the mean value of the measured standard-OD with the 
numerical data of the certificate of quality control. If the measured mean absorbance value of the 
standard serum is more than the cut-off, the result is positive. If it is less than the cut-off, the 
result is negative. 
 

Results    

A total number of 50 serum specimens were collected from patients undergoing haemodialysis at 
Al-Nao and Ombedda Haemodialysis Centers, Omdurman. The age range of the study 
population was 18-70 years (mean 44 years), and 28 patients (56%) were in the age group 31-50 
years. Also 29 patients (58%) were males and 21 patients (42%) were females.    
As regard occupation of the population investigated, 19 patients (38%) were house-wives; and 12 
patients (24%) were general labourers (Table I).                                                                                                                  
 

All patients investigated were seropositive for CMV IgG antibodies. 40 patients (80%) were 
residing in the city of Omdurman and 10 patients (20%) were living in Ombedda area (Sudan).  
 
As shown in Fig. (1), 15 patients (30%) were undergoing hemodialysis for a period of 2 months-
1 year; and 6 patients (12%) for a period of 6-12 years. Female patients were found to undergo 
hemodialysis for longer duration (66.7%) than male patients (33.3%).  
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Table: I   Gender distribution of haemodialysis patients                                                                         
investigated according to occupation 

Occupation 
 

Male Female Total 

Labourers  12 (24%) 0 (0%) 12 (24%) 
Driver 3 (6%) 0  (0%) 3 (6%)  
Carpenter 4 (8%) 0  (0%) 4 (8%) 
Merchant  4 (8%) 0 (0%) 4 (8%)  
Farmer 6 (12%) 0 (0%) 6 (12%) 
Teacher 0 (0%) 1 (2%) 1 (2%) 
Nurse 0 (0%) 1 (2%) 1 (2%) 
House-wife 0 (0%) 19 (38%) 19 (38%) 
Total 29 (58%) 21 (42%) 50 (100%) 

 
 

          
 

   

 

      

    

 

      
           
           
           
           
           
           
           
           
           
           
           
           
           
           Fig. 1: Duration of haemodialysis as per gender 

                                                    Red:   Males          Blue:  Females 
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Discussion 

CMV continues to be a significant cause of morbidity and mortality in immunocompromised 
patients such as solid organs transplant recipients. This study was designed to determine the pre-
valence of cytomegalovirus IgG antibodies in patients undergoing hemodialysis. In this study all 
patients investigated (100%) were seropositive for IgG antibodies. This result is different from 
the 77.1% result reported elsewhere3. Similarly, other workers noted 67% of hemodialysis 
patients have CMV IgG positivity4.                                                                                                             

Also some researchers reported a 100% sero-positivity for CMV IgG antibodies in renal 
transplantation units in Sudan5. In another study, anti-CMV IgG antibodies were detected in 
98.6% of women and 95.7% of men6. Also the prevalence anti-CMV IgG antibodies have been 
reported to be 90% in other studies7. In another study carried out in haemodialysis patients, the 
sero-positivity for CMV IgG antibodies was 99.4%8. Furthermore, other studies among pregnant 
women reported CMV IgG sero-prevalence of 92.1%9.                                                                                             

Since blood transfusion is one of the major routes of CMV transmission; and since determination 
of CMV antibodies is not a routine in blood transfusion centers, a high seroprevalence of CMV 
IgG antibodies among the general population could easily result in transmission10. Risk factors 
for primary CMV infection are blood transfusion, recipients of infected transplants, hemo-
dialysis, and the frequency of the dialysis process per week. CMV infection is best diagnosed by 
detection of CMV IgM which was not conducted in this study.  
 

Some research workers found no significant relationship between age, sex, and residential 
areas11. In the present context similar results were obtained, and no significant difference was 
noticed as regard residential areas, or age and gender incidence (p = ˃ 0.05). There is a lot of 
debate concerning maternal age and CMV infection12. Many investigators observed that elder 
women were at higher risk of CMV infection, and others reported the reverse13.                                              

Advanced techniques such as real time-PCR are recommended to improve the diagnosis 
capability of CMV infection. This could also provide means of follow-up of CMV management 
of high risk groups such as organ transplant patients. Wide surveys of hemodialysis patients 
should be performed.  

Conclusion: This study showed a frequency of 100% seropositivity of CMV IgG antibodies 
among patients undergoing hemodialysis. This fact points to the dangers of CMV infection 
among patients undergoing hemodialysis. 
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