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Abstract:  The study aimed to determine the prevalence of cytomegalovirus immunoglobulin G (IgG) antibodies 
among females of reproductive age in Port Harcourt, Rivers State, Nigeria. Five millilitres of whole blood were 
collected from 100 participants. The serum anti-CMV IgG antibodies were assessed using a long incubation 
enzyme-linked immunosorbent assay (ELISA) kit. Of the 100 females of reproductive age recruited in this study, 
91.0% were seropositive IgG antibodies. Age-specific CMV IgG seropositivity rate was highest (41.0%) among 
females aged 26-31 and least (4.0%) among those aged 38-42. The highest prevalence (97.0%) was observed in 
married women than in singles (3.0%). The prevalence of CMV IgG antibodies with occupation was highest 
(97.4%) among homemakers and least (66.7%) among professionals. The prevalence of CMV IgG antibody based 
on education was 55.0% for females with tertiary education and 36.0% for those with secondary education. The 
seroprevalence of CMV IgG antibodies in this study is high, underscoring the importance of continually adopting 
strategies to eliminate possible transmission of CMV through blood transfusion.  
[Okonko Iheanyi Omezuruike, Chinda Rosemary Ibuuchi, Tochi Ifeoma Cookey and Innocent-Adiele Hope Chioma. 
Human Cytomegalovirus Immunoglobulin G (IgG) Antibodies Among Females of Reproductive Age in Port 
Harcourt, Rivers State, Nigeria. Nat Sci 2022;20(8):51-56]. ISSN 1545-0740 (print); ISSN 2375-7167 (online). 
http://www.sciencepub.net/nature.  05. doi:10.7537/marsnsj200822.05. 
 
Keywords: Cytomegalovirus, prevalence, female, blood donors, Port Harcourt 
 
 
1.0 Introduction  

Human cytomegalovirus (HCMV), also 
known as human betaherpesvirus 5 (HHV-5), has 
become a public's primary health concern. HCMV 
has been established as one of the leading causes of 
mortality and morbidity in pregnancy and among 
immunocompromised patients like recipients of 
organ transplants, HIV-infected persons, cancer 
patients on therapy and neonates (Alao et al., 2009). 
It is associated with hypertension and has been linked 
with the pathogenesis of increased arterial blood 
pressure (BP) (Li et al., 2017). Foetus infection 
usually occurs at the initial infection of the mother or 
reactivation and reinfection in HIV-positive or 
immunocompromised mothers (Sian et al., 2005).  

CMV is found worldwide and affects between 
50% and 85% of all adults in the developed world by 
the age of 40 years (Fredrick et al., 2005; Pass, 
2001). The prevalence rate increases with age and 
decreasing socioeconomic status (Ahmed and 
Baltazar, 2005; Hilllayer et al.,2009; Pass, 2001). In 
immunocompetent individuals, CMV is not defeated 
by the immune system; instead, it remains latent for 
an extended period in leucocyte cells and becomes 
reactivated when the immune system is 

compromised. During this latent period, the virus can 
be transmitted to an unsuspecting recipient through 
blood or blood products (Brian and Tim, 2005). 
Before transfusion, CMV-safe blood or blood 
products are obtained from CMV seronegative 
individuals or leukoreduced blood products (Brian 
and Tim, 2005). 

Transmission of CMV occurs in humans of 
every race, every socioeconomic status and all age 
groups around the world (Gaytant et al., 2002; Yeroh 
et al., 2015; Li et al., 2017). In Asia, Malaysia 
recorded 84.0% (Saraswathy et al., 2001). So far, the 
highest IgG prevalence rate of CMV has been 
reported in Africa. For instance, Egypt and Western 
Sudan recorded 96.0% and 72.2%, respectively 
(Hamdan et al., 2011). Similar studies in Lagos, 
Sokoto, Ebonyi and Bida (all in Nigeria) showed a 
CMV IgG rate of 98.7%, 97.2%, 11.3% and 84.2%, 
respectively (Ahmad et al., 2011; Akinbami et al., 
2011; Okwori et al.,2008). Nevertheless, no such 
studies have been conducted in Rivers State, Nigeria. 
Thus, the study aimed to determine the prevalence of 
cytomegalovirus immunoglobulin g (IgG) antibodies 
among females of reproductive age in Port Harcourt, 
Rivers State, Nigeria. 
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2.0  Material and Methods 
2.1 Study Area  
This study was a cross-sectional study conducted 
between May 2013 and July 2013 among females of 
reproductive age presenting at Braithwaite Memorial 
Specialist Hospital (BMSH), now Rivers State 
University Teaching Hospital (RSUTH)). BMSH is 
located in the old Government Residential Area (old 
GRA) of Port Harcourt City Local Government Area 
of Rivers State, which comprises 21 wards. Port 
Harcourt lies 4.780N and 7.010E. The city is 
characterized by a moderate level of sanitation, 
improper waste management, moderate housing and 
potable water.  
 
2.2 Study population and inclusion and 
exclusion criteria. 
All females of reproductive age who presented to the 
General Outpatient (GOPD) clinic within the study 
period were consecutively recruited. Only those with 
normal blood pressure, pulse rate, body temperature, 
and haemoglobin level>12.5g/dl who were neither 
pregnant, menstruating, nor breastfeeding were 
enrolled. Like other parts of the world, commercial 
sex workers and individuals with a history of chronic 
illness and intravenous drug users, pregnant and 
breastfeeding women were excluded. 
 
2.3  Sampling method.  
Consecutive females of reproductive age who 
consented to participate in the study, aged 21-40 
years, weighed more significant than 50 kg, with 
haemoglobin of 12.5g/dl for females, respectively, 

were recruited till a total of 100 samples was 
achieved. 
 
2.4 Specimen collection  
Approximately 5mls of whole blood were collected 
from 100 participants. Bio-data of participants were 
collected alongside the blood collection.  
2.5 Serological analysis  
Haemoglobin was estimated using hemocue Hb 301 
haemoglobin meter. The serum anti-CMV IgG 
antibodies were assessed using long incubation 
enzyme-linked immunosorbent assay (ELISA) 
techniques. ELISA Kit (IgG for Cytomegalovirus) 
manufactured by DIA.PRO Diagnostic Bioprobes Srl 
Milano- Italy was used for this analysis following the 
manufacturer's instructions.  
 
2.6 Data Analysis 
Data were analyzed using Microsoft Excel 2019 
version.  
 
3.0  RESULT 
A hundred females of reproductive age were recruited 
for this study. Table 1 shows the bio-data of the 
participants. The majority of the participants were 
within the age group of 26-30 (43) and 31-35 (35), 
with the lowest among ages 36-40 years (04). A total 
of 97 respondents were married, and 3 (3%) were 
single. Half of the respondents were traders (40%), 
and 3% were Artisans. All participants attained a 
level of education where 38% had secondary 
education as their highest level while 62% had 
Tertiary education. 

 
Table 1: Demographical characteristics/ parameters of females of reproductive age 
Parameters     No. tested Percentage (%) 

Age  

21-25  18 18 
26-30 43 43 
31-35 35 35 
36-40 4 4 

Marital status 
Married 97 97 
Single 3 3 
      

Occupation  

Housewife 19 19 
Traders 40 40 
Students 15 15 
Civil servants 14 14 
Artisans 3 3 

Educational status No education 0 0 
  Primary education 0 0 
  Secondary education 38 38 
        
  Tertiary education 62 62 
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3.1 Prevalence of CMV IgG antibody 
A total of 100 blood samples were collected and 
examined for this study. Of the 100 blood samples 
tested for CMV IgG antibody, about 91 (91.0%) were 
positive, and 9 (9.0%) were negative, as shown in 
Table 2. 
 
Table 2: Prevalence of CMV 
Serology   Frequency  Percentage  
CMV IgG positive 91 91 
CMV IgG negative 9 9 
 
3.2 Prevalence of CMV IgG antibody 
according to age 
Figure 1 shows the prevalence of CMV IgG 
antibodies concerning age groups. Most females of 
reproductive age (43 out of 100) were within the age 
bracket of 26-31years, and the highest prevalence 
(41.0%) occurred in this age group. However, the 
lowest prevalence is 4.0%, as observed in 38-42years 
of age. 
 

 
Fig. 1: Prevalence of CMV IgG antibody 
according to age 
 
3.3 Prevalence of CMV IgG Antibody 
According to Marital Status     
Figure 2 shows the prevalence of CMV IgG 
antibodies with marital status. The highest prevalence 
was observed at 97% in married women than in 
singles (3%).    

 
Fig 2: Prevalence of CMV IgG antibody according 
to marital status 
 

3.4 Prevalence of CMV IgG Antibody 
According to Occupation 
Figure 5 shows the prevalence of CMV IgG 
antibodies with occupation. It is shown that 
homemakers had the highest prevalence of 97.4%, 
while professionals had the lowest prevalence of 
66.7%. 
 

 
 
Fig. 3: Prevalence of CMV IgG Antibody 
According to Occupation 
 
3.5 Seroprevalence of CMV IgG Antibody 
According to Educational Status 
Regarding educational status, 91.0 were positive, and 
7.0 were negative. It was observed that females with 
tertiary education had the highest prevalence of 
55.0%, followed by 36.0% of females with 
Secondary education. 
 

 
Fig 4: Prevalence of CMV IgG Antibody 
According to Educational Status 
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4.0  Discussion 
The present study investigated the seroprevalence of 
IgG among females of reproductive age in Port 
Harcourt, Rivers State. The prevalence of CMV IgG 
in this study was 91.0%, which is high but consistent 
with values reported in other studies in Nigeria. In 
Edo State, Nigeria, the same region in which the 
present study was conducted, Ojide et al. (2012) 
reported a prevalence of 96.8% for CMV IgG 
antibodies. In southwest Nigeria, Bolarinwa et al. 
(2014) reported a 97.0% prevalence of CMV IgG 
among blood donors in Osun State, while Akinbami 
et al. (2011) found a CMV IgG rate of 98.7% among 
donors in Lagos State. In the North Western State of 
Sokoto IgG rate of 97.2% was reported (Ahmad et al. 
(2011). In the North Central State of Niger, 84.2% 
and 96.2% were reported in two separate studies in 
Bida and Minna, respectively (Okwori et al., 2008; 
Bawa et al., 2019). This study's high prevalence 
further confirms that Africa has the highest CMV 
infection. For instance, studies in Kenya, Egypt and 
Sudan recorded 97.0%, 96.0% and 72.2%, 
respectively (Njeru et al., 2009; Hamdan et al., 
2011).  
 
Some studies in India found seroprevalence as high 
as reported in Africa (Kothari et al., 2002; Chaudhari 
and Bindra, 2009). A study conducted in Brazil 
reported high seropositivity of 97.0% (Souza et al., 
2010). Poor hygiene conditions facilitate the spread 
of CMV, as infants shed the virus through saliva and 
urine, which could be transmitted to adults (Uyar et 
al., 2008; Matos et al., 2010).  
 
High seroprevalence of CMV threatens blood safety 
and increases the chances of transfusion-transmitted 
CMV. It has been reported that in a population with 
50% seroprevalence, the risk of transmission to the 
foetus can be very high (Rahav et al., 2007; 
Townsend et al., 2013; Muldoon et al., 2017). The 
risk of transmission of CMV through blood 
transfusion has been reduced by the introduction of 
leukocyte reduction of blood products before 
transmission (Abu-Nader and Patel, 2000; Ljungman, 
2004; Cannon and Davis, 2005). This strategy 
substantially removes the potential for CMV 
infection. However, the transmission of seronegative 
blood is recommended for patients at risk of 
transfusion-transmitted CMV (Ziemann and Hennig, 
2014). 
 
Cytomegalovirus infection has been consistently 
linked with foetal and neonatal infections (Sian et al., 
2005; Uyar et al., 2008). Although the present study 
did not survey pregnant women, it focused on women 
of childbearing age. The presence of high IgG within 

the population suggests a high chance of transmission 
from mother to child in the event of pregnancy. The 
highest prevalence (41.0%) occurred among subjects 
aged 25-31, followed by those aged 32-37 (30.0%), 
while the least occurred in those aged 38-42 (4.0%). 
This finding is similar to another study with the 
highest prevalence in ages 20-29 and least among 
older persons, although the study included both male 
and female subjects (Bawa et al. (2019). Contrary to 
our findings, Bolarinwa et al. (2014) reported that the 
likelihood of CMV infection is higher in females 
older than 35. Age is a significant factor in the 
prevalence of CMV, and cumulative exposure to the 
virus increases the prevalence with age (Cannon et 
al., 2010; Anoh et al., 2017). 
 
All the females in this study had up to secondary 
school level of education. Females with a tertiary 
level of education had a higher CMV IgG prevalence 
(55.0%) compared to those with secondary education 
(36.0%). This difference in the two studies could be 
because of the subjects captured in this study which 
did not include those with educational qualifications 
below secondary school or without formal education. 
 Contrary to the finding of this study, Bolarinwa et al. 
(2014) reported that donors with low educational 
status are more likely to be positive for CMV 
antibodies. 
 
Bolarinwa et al. (2014) reported a high CMV rate 
among participants with low socioeconomic status. In 
this study, persons within the high-income bracket 
(professionals) had the least CMV rate of 66.7%, 
while homemakers had the highest (97.4%). In 
contrast to this study, Bawa et al. (2019) reported that 
persons of high-income level were more likely to 
have CMV infection.  
 
All females of childbearing age risk having CMV 
infection during pregnancy (Cannon and Davis, 
2005). Also, CMV IgG antibodies occurred in 
married (97.0%). This finding contrasts with 
Bolarinwa et al. (2014), who found the highest 
prevalence (96.4%) among singles and zero 
prevalence among married donors.  
 
5.0 Conclusion 
This study revealed a high seroprevalence of CMV 
IgG antibodies among females of reproductive age, 
thus, representing a very high rate in the general 
population. Proactive measures must be in place to 
limit possible transfusion-transmitted CMV, 
including transfusion of leukoreduced blood products 
and promoting a hygienic culture such as hand 
washing (Park et al., 2017) since no effective 
intervention exists for CMV. 
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