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Abstract:                                                                                                                                                               
 

Background: Cytomegalovirus (CMV) is a member of the genus Herpes virus and belongs to 

the family Herpesviridae. As with all members of the family, the virus is able to persist in the 

host in a latent state after primary infection. Although rarely pathogenic infection among 

immunocompetent individuals, the virus may cause a significant health threat.                                                                                                            

Objective: To determine the frequency rate of cytomegalovirus (CMV) antibodies among 

blood donors in Khartoum State.                                                                                                                                                                                                                                                                                                                                                                    

Materials and methods: 90 blood specimens were collected from blood donors attending 

the Academy Teaching Hospital (Khartoum). The study was conducted  from June to July 2017. 

Data was collected directly using questionnaire. Enzyme-linked immunosorbent assay (ELISA) 

was performed to detection both CMV IgG and IgM antibodies.                                                                                                                                         
Results: Anti-CMV IgM was detected in 38 (42.22%) blood donors; while anti-CMV IgG was 

detected in 77 (85.5%) blood donors. The majority of seropositive participants were in the age 

range 21-30 years. However, no statistical significant association was found between 

seropositivity of CMV antibodies and age incidence.                                                                                                                                                          

Conclusion: Cytomegalovirus antibodies among blood donors in Khartoum State was frequent.                                                                                                                                                                                                                                                                                            
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Introduction            

Cytomegalovirus (CMV) is a member of the group of herpes viruses and belongs to the 

family Herpesviridae. As with all members of the family, the virus is able to persist in the host in 

a latent state after primary infection. Acquisition of the virus in the general population mainly 

occurs early in life. Transmission of the virus can occur vertically or horizontally through direct 

contact with infectious body fluids or blood. The virus can also be transmitted by blood products 

or transplanted organs. After the primary infection, the virus will remain in a latent state in the 

host, and may reactivate later. Although rarely pathogenic in immunocompetent individuals, the 

virus causes a significant health threat in immunocompromised individuals and it is reported to  
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be a significant cause of morbidity and mortality in organ and bone marrow transplant patients1.                                                                                                                                                

Moreover, maternal CMV is the commonest viral infection in perinatal period and it is the 

leading cause for congenital CMV infection with a permanent hearing dysfunction, vision loss 

and neurological impairment. It has been reported that Africa continent has one of the highest 

prevalence rate of CMV. In Egypt, CMV seroprevalence rate among pregnant women was 96%; 

and slightly lower (73%) in Sudan. Maternal sexual behavior and contact with infected young 

children were the common sources of infection. It is a ubiquitous virus, the seroprevalence of 

which varies between 30% and 100% in different countries2.                                                          

In Sudan, several studies were conducted to estimate the prevalence rate of the antibodies against 

the virus. However, to our knowledge, two studies were published targeting the seroprevalence 

rate among blood donors3.                                                                                                                                      

This study aimed to determine the anti-CMV IgG and IgM prevalence rates among healthy blood 

donors in Khartoum State. This may help in designing preventive measures as well as 

understanding the virus distribution among the population in Khartoum State. 

Materials and methods      
 
 [ 

Blood specimens were collected from blood donors attending the Academy Teaching Hospital 

(Khartoum). The study was conducted  from June to July 2017. Data was analyzed by the 

Statistical Package for Social Sciences (SPSS) program. Every individual involved in the study 

was informed about the purpose of the study. Moreover, the study was approved by Ethical 

Committee of Al Neelain University (Khartoum). Permission to collect and investigate the 

specimens was granted by the Academy Teaching Hospital (Khartoum).Verbal consent of the 

patients investigated was obtained. Clinical and demographical data were collected using a 

structural questionnaire.                                                                                                                                               

Sampling technique employed in this study was a non-probability, convenience sampling type.    

The sample size was 90 blood donors specimens. 3 ml venous whole blood were collected from 

each participant under aseptic conditions in a sterile plain container after disinfection of the skin 

by 70% alcohol. Serum separation was done by centrifuging at 3000 rpm for 5 minutes and then 

stored at -20OC.                                                                                                                                                                 

Enzyme linked immunosorbent assay (ELISA) was used to detect CMV IgG and IgM antibodies 

according to the manufacturer's instructions (Equipar Diagnostici Co., Ltd, Italy). The results 

were read against 450 nm absorbance using a microplate reader (Awarenss Technology, Palm 

City, USA). In brief, 100 μl of diluted serum samples (1:100). One well negative and two wells 

positive controls were pipetted in duplicates into wells of microtiter plates precoated with CMV 

antigen. 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 added and incubated as above. Then wells were washed 5 times 

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

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

colour. The reaction was stopped 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  
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450 nm against the substrate blank.                                                                                                                   

The results were interpreted according to the manufacturer's instructions as follows.                                                                                 

For IgG, a sample was considered negative and positive when the absorbance values were < 1.0 

and  >1.1 respectively. Test results were labeled as equivocal when the absorbance value was 1.0 

- 1.10.                                                                                                                                                                                

For IgM, a sample was considered negative and positive when the absorbance values were < 0.90 

and >1.1. Samples were considered equivocal when absorbance values were 0.90 and 1.10.  

Results    

Among 90 participants in the current study; all participants were males. The majority of 

participants 41 (45.6%) were in the age range 21-30 years. The participants in the age ranges    

31-40 years and over 40 years were 35 (38.9%) and 14 (15.6%) respectively.                                                                              

Anti-CMV IgM was detected in 38 (42.2%) blood donors; while 52 (57.78%) donors were 

negative. The majority of seropositive participants (22/57.89%) were in the age range 21-30 

years. While (10/26.32%) and (6/15.8%) were in the age range 31 - 40 years and over 40 years 

respectively. No statistical significant association (p = 0.087) was found between anti-CMV IgM 

positivity and age incidence (Table 1).                                                                                                                       

Regarding anti-CMV IgG, it was detected in 77 (85.5%) blood donors; while 13 (14.5%) donors 

were negative. The majority of seropositive participants (36/41.4%) were in the age range 21-30 

years. While (10/26.32%) and (6/15.8%) were in the age range 31-40 years and over 40 years 

respectively. No statistical significant association (p = 0.829) was found between anti-CMV IgG 

positivity and age incidence (Table 1).  

Table (1): Frequency rate of CMV antibodies according to age incidence  

 

Discussion          
 

Since the frequency rate of CMV antibodies among blood donors was high for both anti-CMV 

IgG (85.5%) and anti-CMV IgM (42.22%), transmission of CMV through blood and blood 

products should be avoided by screening blood donors for CMV antibodies. Blood from 

seronegative donors is an effective means of preventing transmission. However, it was clear 

from our present data screening and the selection process add significantly to the cost of    

 

Jobier, et al., 2018: Vol 3 (2) 

Age range (yrs) 

CMV IgM CMV IgG 
 

Negative 
 

Positive 
 

p- value 
 

Negative 
 

Positive p- value 

21-30 

31-40 

Over 40 

19 (46.3%) 22 (53.7%) 

0.087 

5 (12.2%) 36 (87.8%) 

0.829 25 (71.4%) 10 (28.6%) 6 (17.1%) 29 (82.9%) 

8 (57.1%) 6 (42.9%) 2 (14.3%) 12 (85.7%) 
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preparing the blood products and may limit the availability of donors in the population where 

almost (85.5%) of the blood donors were seropositive. As blood cells are the main source of 

CMV infection in peripheral blood, blood products that have no blood cells could be introduced 

if applicable in order to reduce the risk of CMV infection4.   

In developed countries approximately 50% of blood donors were CMV seronegative in USA and 

a similar percentage was also reported in UK; even though only a small portion of CMV 

antibodies positive donors transmit the virus through transfusion. Raynor (1993) reported that 

the frequency rates of CMV antibodies were 50-80% in USA, 95% in India. and 52% in 

Thailand5.                                                                                                                                                    

These findings were similar to some extent to the findings of the present study. Also, in France  

45% of antenatal women attending antenatal care centers were CMV seropositive, and 20% had 

primary CMV infection6. Furthermore, high frequency rate of CMV IgG was reported among 

AIDS patients in Brundi7. In Sudan, almost the same frequency rate was detected among 150 

blood donors (84%). Moreover, Mohammed and his colleagues8 investigated 2000 cases and 

found a frequency rate of 93%; and El Domma and his co-workers in a study in 2004 found a 

frequency rate of 77% among blood donors6.                                                                                        

However, the study of Mustafa9 detected a frequency rate of anti-CMV IgM as 22%. These 

differences in frequency rates might be attributed to the differences in our study sample size and 

time. All these data confirmed the global frequency rate of CMV in humans. Therefore, human 

CMV exhibits a ubiquitous pattern of distribution and efficient transmission via direct contact in 

all areas of the world regardless of socioeconomic conditions. Nonetheless, CMV may be 

acquired earlier in life in developing countries and in lower socioeconomic status of developed 

countries 10.  

On the other hand, in this context, no significant association was found between the 

seropositivity of both anti-CMV IgG and IgM and the age incidence. However Mohammed and 

colleagues8 found that the frequency rate of anti-CMV IgG increases with age incidence , and 

may approach 96% in elderly persons. Moreover, Mustafa's study reported that the frequency 

rate of anti-CMV IgM was high in children and in young adults and almost absent in elderly 

cases9. 

Conclusion: Cytomegalovirus antibodies among blood donors in Khartoum State was frequent. 
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