
Introduction

	 Cytomegalovirus (CMV) is a member of the human herpes family 
of viruses. It has emerged as a significant cause of morbidity and mor-
tality in children and immunocompromised adults. It transmitted by 
direct or indirect, close or intimate person-to-person contact. Sources 
of the virus include oropharyngeal secretions, urine, cervical, vaginal 
excretions, semen, breast milk, tears, faeces and blood [1].
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	 According to the result of a WHO cooperative study involving 
equal numbers of male and female healthy blood donors between 
20-40 years of age are shown. The seroprevalence of antibody in that 
study ranges from 40-100% [2]. However, in Yemen, a few studies have 
investigated the prevalence of CMV antibody which seroprevalence of 
CMV antibody ranges between 68%-100% among pregnant women 
[3-5].

	 The American Association of Blood Banks has recommended 
transfusion from donors who are seronegative for CMV, or the use 
of deglycerolised Frozen Red Blood Cells (RBCs) for transfusion in 
a seronegative preterm (<1200 g) child born to a mother with nega-
tive or unknown immune status regarding CMV infection [6]. These 
guidelines have helped to eliminate transfusion-induced CMV infec-
tion syndrome in preterm infants in the West. However, since the vast 
majority of blood donors in developing countries are seropositive for 
CMV, it would be imprudent to screen blood donors for CMV as very 
few seronegative blood units would be available for transfusion. Other 
preventive strategies (such as leukoreduction filtration, saline-washed 
RBCs, frozen deglycerolised RBCs, etc.,) are increasingly recommend-
ed to minimize transfusion transmission of CMV. These methods may 
be more appropriate and cost effective in developing countries for the 
prevention of CMV transmission through infected blood to immu-
nosuppressed individuals. More studies are needed to elucidate the 
transmission of transfusion-associated CMV before proper guidelines 
on routine CMV screening in blood donors can be formulated [7].

	 Like other developing countries Yemeni blood donors are screened 
only for HIV, Hepatitis B Virus (HBV), Hepatitis C Virus (HCV) and 
Syphilis. Also, there is no published data concerning CMV seropreva-
lence in blood donors in Yemen. Therefore the present study was un-
dertaken to determine the prevalence of antibodies to CMV infection 
among male blood donors at the National Blood Transfusion and Re-
search Center in Sana’a city, Yemen. It’s a useful study for understand-
ing situation of CMV infection in Yemen and offering the helpful data 
for government policymakers.

Materials and Methods
	 A cross-sectional study was collected from 235 male healthy vol-
untary donors attending National Blood Transfusion and Research 
Center in Sana’a city, Yemen. About 5 ml blood samples was collect-
ed from each consenting subjects by venipuncture, transferred into 
sterile anticoagulant-free sterile bottle and allowed to clot. The clotted 
blood sample was centrifuged (3000 rpm, 5 min) and the serum was 
transferred into cryovials and stored at -10 to -20°C until required for 
use. The samples were analyzed for CMV-specific Immunoglobulin 
(Ig) IgG and IgM by Enzyme Linked Immunosorbent Assay (ELISA) 
test kits (Calbiotech INC (CBI) Life Science Company, USA) in ac-
cordance with the manufacturer’s instructions. Positive and negative 
standard sera, accompanying the kit were included in each assay. The 
ethical clearance for this research was granted by the Department of 
Medical Microbiology, Faculty of Medicine and Health Sciences, Sa-
na’a University ethical committee after due process had been followed. 
Statistical analysis of results was done using the R software. Fisher ex-
act test and a p value of <0.05 was considered significant.
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Abstract
	 Cytomegalovirus (CMV) is a member of the human herpes family 
of viruses. It has emerged as a significant cause of morbidity and 
mortality in children and immunocompromised adults. A cross-sec-
tional study was conducted to determine CMV prevalence among 
male healthy blood donors attending National Blood Transfusion and 
Research Center in Sana’a city, Yemen. Serum samples were tested  
for  CMV-specific  immunoglobulin  G  and  immunoglobulin  M  from 
the  participants by  Enzyme Linked Immunosorbent  Assay  (ELI-
SA). Out of 235 subjects, 227(96.6 %) were seropositive for CMV 
IgG while 13(5.5 %) were seropositive for CMV IgM. There was no 
statistically significant associated with CMV seropositive and age 
group (P>0.05). This study revealed the high percentage of CMV 
seropositive blood donors indicates that CMV infection is common in 
our population. More studies are needed to elucidate the transmis-
sion of transfusion-associated CMV before establish proper guide-
lines on routine CMV screening in blood donors.
Keywords: Blood donors; Cytomegalovirus; ELISA; Seropreva-
lence; Sana’a; Yemen
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Results and Discussion
	 To our knowledge, this is the first report on the seroprevalence of 
CMV antibodies among male healthy blood donors in Yemen. Their 
age ranged from 20 to 48 years with mean age of 29.1 years. Out of 
235 subjects, 227(96.6 %) were seropositive for CMV IgG indicative 
of exposure to CMV while only 13(5.5 %) were seropositive for CMV 
IgM. The age wise distribution of CMV IgG and CMV IgM seropos-
itive donors is given in table 1. The results of this study showed the 
prevalence rate of CMV IgG antibodies (96.6 %) were similar with 
previous studies performed the country in Sana’a (100%) and Ho-
deidah (98.7%) among pregnant women [3,4]. The results from our 
study nearly similar with studies performed in other developing coun-
tries in Iraq (97.4 %) and Iran (99.2%) among blood donors [8,9]. This 
rate 96.6% is higher than that reported by other studies performed in 
Japan and India showed 84% and 61% of adults had the antibodies 
respectively [10,11]. On the other hand, WHO sponsored survey of 
complement-fixing antibodies against CMV and reported frequencies 
ranging from 40% in highly industrialized areas to 100% in develop-
ing countries of CMV-IgG antibodies [2,12].

	 The seropositive for CMV IgG antibodies among Yemeni blood 
donors was 96.6% indicating past exposure to infection the high se-
roprevalence in Yemen and developing countries as India, Brazil and 
Nigeria is in contrast to Western literature which describes seroprev-
alence IgG in voluntary blood donors ranging from 38% to 75% in 
different parts of the developed world [13-15]. The high seropreva-
lence among Yemeni populations indicates the endemicity of infec-
tion. This could be related to the low socioeconomic status in Yemen 
which reflects increased exposure to CMV due to factors including 
large household size, crowding, certain child care practices and possi-
bly sexual practices [11,12,16]. Although several studies on the preva-
lence of CMV antibody in different parts of the world have been done, 
the results were not comparable in detail because methodologies used 
are different. Interestingly, the prevalence of antibody in Japan and 
Hong Kong is over 90%, although they cannot be considered ‘develop-
ing’ nations [11].

	 In this study, the seroprevalence of CMV IgG among the blood do-
nors varied with age ranging from 92.6% in the 25-29 year age group 
to 100% in the >40-year age group (Table 1). The decrease in the per-
centage seropositivity in the 25-29 year age group is most likely due to 
the fact that data in this age band were based on smaller numbers.

	 The result from this current study showed 5.5% (13/235) of the 
blood donors tested were positive for CMV IgM indicating the pres-
ence of primary recent CMV infection among them. This IgM rate 
is lower than that reported from Nigeria in which 19.5 % of healthy 
blood donors had CMV IgM antibodies while this rate is higher than 
that reported by other studies performed in Iraq and Iran showed 
1.6 % and 1.0 % of healthy blood donors had CMV IgM antibodies 
respectively [8,13,17]. While this rate is lower than that reported by 
other studies performed in Nigeria 28.0% [18].

	 There is no statistically significant difference in seropositivity of 
CMV based on distribution of age. This differs from previous studies, 
in which this antibody was more prevalent in older age ranges Bra-
zil studies which showed a significantly increased seropositivity with 
increasing age of blood donors [14]. This may possibly due to earlier 
acquisition of CMV infection in Yemen in childhood compared to the 
western populations, leading to higher seroprevalence even in young-
er adults [10,19].

	 Limitations of the study included the relatively small sample size 
(which is due to financial constraints in acquiring enough test kits). 
The other limitation we did not use Polymerase Chain Reaction (PCR) 
of the viral DNA isolation due to financial constraints too.

Conclusion
	 This study revealed the high percentage (96.6%) of CMV seropos-
itive blood donors indicates that CMV infection is common in our 
population. More studies are needed to elucidate the transmission 
of transfusion associated CMV before establish proper guidelines on 
routine CMV screening in blood donors.
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