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Abstract

Infection with the human cytomegalovirus (HCMV), particularly in pregnant women, can result in congenital
abnormalities and is frequently linked to significant side effects such as microcephaly, mental retardation, deafness, and
spastic paralysis. In the Buguma city of Rivers State, a cross-sectional study was conducted to ascertain the
seroprevalence of HCMV infection and related risk factors among females of reproductive age. A structured
questionnaire was given to 93 females in Buguma of reproductive age and matched for socio-demographic traits
between December 2021 and January 2023. By venous puncture, five millilitres (5 ml) of blood were obtained,
centrifuged, and plasma was collected. Using an enzyme-linked immunosorbent test, plasma was analyzed for the
presence of HCMV immunoglobulin M (IgM) antibodies (ELISA). SPSS Version 17 was used to analyze the data. There
were 93 participants in all. The findings indicated that the highest proportions of participants were found in the age
range of 31 to 40 years, the married (59.1%), those with tertiary education (64.5%), and business/traders (38.0%).
Nineteen females (20.4%) tested positive for HCMV IgM antibodies. Compared to other age groups, the HCMV IgM age-
specific seroprevalence was highest in people under 20 (25.0%) and closely followed by those in the 21-30 age range
(23.3%). As people get older, HCMV infection rates decline. The frequency of HCMV IgM was higher in married people
(21.8%) than in single people (18.4%). Compared to women with secondary education (12.1%), those with university
education (25.0%) had a higher prevalence. Compared to other occupational groups, teachers had a higher frequency
(33.3%). None of the patient demographic traits revealed a statistically significant correlation with HCMV serostatus.
In the Nigerian town of Buguma, Rivers State, the investigation verified the existence of HCMV infections among females
of reproductive age. The significant seroprevalence of anti-HCMV IgM antibodies in these females suggested recent virus
exposure. This observation suggests that the virus is widespread in the research region. It is advised that routine CMV
infection screening be adopted for all females of reproductive age across the state and the nation.
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1. Introduction

Human Cytomegalovirus (HCMV) is a significant global public health issue (Yeroh et al., 2015). According to Ndako et
al. (2016), it is the primary cause of congenital infections globally, causing neurological impairments in children with
severe aftereffects such as sensor neural hearing loss, neuro-developmental delay, and blindness (Yeroh et al., 2015).

The typical human cytomegalovirus (HCMV) virus can spread vertically and horizontally (Hamid et al., 2014). People
can readily contract HCMV through interpersonal contact (Almaghrabi et al,, 2019). Additionally, it can spread by an
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initial infection, a subsequent infection, or reactivation (Mocarski et al.,, 2007). Congenital abnormalities in children
born to infected mothers were linked to HCMV (Deborah et al., 2015).

The incidence of congenital CMV infection and the seroprevalence of HCMV in adults are both highest (1 to 5% of births)
in developing nations. Ninety per cent of newborns with HCMV infection are asymptomatic at birth and are not
considered at risk for infection with the virus (Ndako et al., 2016). It has been suggested that women who contract CMV
for the first time while pregnant are more likely to pass it on to their unborn children, which increases the risk of
premature birth (Ndako et al., 2016).

The most frequent avoidable congenital illness, including deafness and intellectual disability, is HCMV, which is
vertically transmitted (Ogbaini-Emovon et al., 2013). Seropositivity rates for past infections among pregnant women
globally range from 50% in highly developed countries to 100% in underdeveloped countries, according to studies on
seroprevalence (Taechowisan et al, 1997; Gratacap-Cavallier et al., 1998; Ogbaini-Emovon et al.,, 2013). Standard
prenatal screening has no global agreement (Ogbaini-Emovon et al., 2013).

In Nigeria, serological testing for human Cytomegalovirus (HCMV) is not a standard procedure among women of
reproductive this study aims to discover how common human cytomegalovirus (HCMV) IgM antibodies are among
females of reproductive age in the Buguma Community in Rivers State, Nigeria.

2. Material and methods

2.1. Study Area

The study was conducted among women (females) of reproductive age from Buguma Community. The samples were
collected from women at Buguma Community, Rivers State, Nigeria.

2.2. Study Design

The study involved the serological prevalence of HCMV among women of reproductive age in Buguma Community,
Rivers State, Nigeria. Data was collected from consenting volunteers after obtaining due ethical permits from the
relevant bodies. The study was a cross-sectional study which lasted for 12 months.

2.3. Study Population

There was a 93-female cross-sectional study involved. Only females 15 years and older of reproductive age participated
in the study. In the Rivers State, Nigerian town of Buguma, 93 women of reproductive age gave blood samples. While
pregnant women were not allowed to participate in the study, these were the inclusion criteria. Ninety-three (93)
women of reproductive age, aged 15 to 45, made up the study's sample.

2.4. Sample collection and processing

The pregnant women who underwent screening provided biographical information and answers to a carefully
constructed questionnaire. According to the procedure described by Cheesebrough (2009) and Ndako et al. (2016), five
(5ml) of blood were aseptically drawn by venipuncture from the volunteer subjects. When the time came for the test,
the collected sera were divided, placed in a clean container, and kept at -20 °C.

2.5. Serological Analysis

PRO Diagnostic Bioprobes, Milan, Italy, sera samples were examined for HCMV IgM antibodies. They were using an
Enzyme-Linked Immunosorbent Assay (ELISA) Diagnostic Antigen kit produced by DIA. The tests were conducted
according to the manufacturer's instructions, and the results were analyzed.

2.6. Data Analysis

Data were analyzed using Microsoft Excel 2016. The seroprevalence of CMV IgM was expressed in percentage.
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3. Results

3.1. Total Population Study Analysis

The total number of females of reproductive age included in this study was 93. The socio-demographic data for these
samples were stratified and shown in Table 1. The highest proportions of participants were observed in the age group
21-30 years, the married (59.1%), tertiary education (64.5%) and business/traders (38.0%).

3.2. Overall Prevalence of HCMV among females of reproductive age

Of the 93 females of reproductive age under the study, 19(20.4%) had HCMV, as indicated by IgM antibody, as shown in
Table 1.

3.3. Prevalence of HCMV among females of reproductive age with their age

A higher prevalence of HCMV infection occurred in the age group <20 years (25.0%) compared to another age group.
This value was closely followed by age groups 21-30 (23.3%) and 31-40 (16.0%), and the least prevalence occurred in
41 years and above (15.4%). HCMV infection decreases with increasing age (Table 1).

3.4. Prevalence of HCMV among females of reproductive age with their marital status

A higher prevalence of HCMV IgM occurred among the married (21.8%) than the singles (18.4%), as shown in Table 1.

3.5. Prevalence of HCMV among females of reproductive age with their educational status

Females with tertiary education (25.0%) had a higher prevalence than their counterparts with secondary education
(12.1%), as shown in Table 1.

3.6. Prevalence of HCMV among females of reproductive age with their occupational status

Regarding occupations, a higher prevalence occurred among teachers (33.3%) than in other occupational groups (Table
1). This value was followed by business /traders (25.7%), unemployed (19.1%), and healthcare workers (7.7%) and
the least prevalence (6.7%) occurred among civil and public servants (Table 1).

3.7. Associations between HCMV infections and the socio-demographic variables among females of
reproductive age

Table 1 Prevalence of HCMV IgM with the socio-demographic characteristics of study participants

Variables No. Tested (%) | No. Positive for HCMV IgM (%) | Chi-square Analysis
Age groups (years)

<20 12 (13.0) 3(25.0) P=0.83
21-30 43 (46.2) 10 (23.3)

31-40 25 (26.9) 4 (16.0)

41 & above 13 (14.0) 2 (15.4)

Marital Status

Singles 38 (40.9) 7 (18.4) P=0.69
Married 55 (59.1) 12 (21.8)

Educational Background

Secondary 33 (35.5) 4(12.1) P=0.14
Tertiary 60 (64.5) 15 (25.0)

Occupational Status

Business/ Trader 35(38.0) 9 (25.7) P=0.61
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Health worker 13 (14.0) 1(7.7)
Civil and public servants | 18 (19.3) 3(6.7)
Teachers 6 (6.5) 2(33.3)
Unemployed 21(22.3) 4 (19.1)
Total 93(100.0) 19 (20.4)

None of the demographic characteristics of the patients showed a statistically significant association (p <0.05) with
HCMV serostatus (Table 1).

4. Discussion

Immunocompromised individuals and pregnant women continue at risk of morbidity and mortality from human
cytomegalovirus (HCMV) (Bawa et al., 2019). The fetus faces a frequent and substantial hazard from primary HCMV
infection throughout pregnancy. Alternative approaches are required because no vaccine prevents congenital HCMV
infection (Hamid et al.,, 2014). In order to evaluate the safety of women and to ascertain the prevalence and contributing
variables of HCMV infection among females of reproductive age in Port Harcourt, Nigeria, we conducted a cross-
sectional study. Nineteen (20.4%) of the 93 females of reproductive age had HCMV, as shown by IgM antibodies.
According to studies, HCMV can be found everywhere and affects between 50.0% and 80.0% of individuals in the United
States, as shown by the prevalence of antibodies in most general populations (Staras et al., 2006). In Nigeria, a 2008
study found that breastfeeding women and infants had prevalence rates of IgM antibodies of 45.0% and 33.0%,
respectively (Kassim et al., 1987).

According to the findings of this investigation, the prevalence rate revealed that 20.4% of the examined females had
HCMV IgM antibodies. This result is analogous to the findings of Odebisi-Omokanye et al. (2017), who reported that
24.9% of the women tested in their study in Ilorin, Nigeria, were seropositive to HCMV IgM antibody. Additionally, it
was compared to the 25.6% in our earlier study in Port Harcourt, Nigeria (Okonko et al.,, 2022) and the 19.5% of the
women tested by Akinbami et al. (2009) in Lagos, Nigeria. It was also compared to Ndako et al. (2016), who noted that
more than 18.0% of the women examined in their study in Gombe, Nigeria, were seropositive for HCMV (IgM)
antibodies. In contrast to Bawa et al. (2019), who found a 2.6% prevalence of HCMV IgM in Minna, Nigeria, the results
of this investigation were different. Additionally, it is different from that of Munro et al. (2005), who found that pregnant
women in Australia had a low prevalence rate of 5.5%. In an Iranian study, Arakpour et al. (2008) found a low prevalence
rate of 5.4% among women of reproductive age. In contrast, Kassim et al. (1987) found that moms in Nigeria had a
higher frequency of 45.0%. In Luanda, Angola, Vueba et al. (2022) recorded 1.2%, while Adane and Getawa (2021)
recorded 13.77% prevalence among blood donors.

The prevalence of 20.4% reported in this study differs from previous estimates of 1- 14% in pregnant women in the US
and UK and 7.8% in Chandigarh (Reynalds et al., 1980). Iran has a prevalence of 5.4% among women of childbearing
age compared to Australia's 5.5% among pregnant women (Munro et al., 2005; Singh etal., 2009). (Arbpour etal., 2008).
The variations in geographic location, social-economic position, cultural characteristics, and childbearing behaviours in
various locations could be the cause of the disparities in prevalence (Ho, 1990; Hengel et al., 1998; Deborah et al., 2015).
The virus's significant prevalence in both industrialized and developing countries is the most crucial factor in the
epidemiology of the disease (Mustakangas et al.,, 2003; Deborah et al.,, 2015).

Studies with unmatched anti-HCMV IgM antibody frequencies include those conducted in Pakistan (4.5%) by Ibrahim
et al. (2016), Sudan (2.5%) by Hamdan et al. (2011) and Brazil (2.3%) by Souza et al. (2010). The 20.4% found in this
study is higher than the 5.5% found in Albania (Bawa et al,, 2019), the 10.5% found in Kafanchan, Kaduna State
(Deborah etal., 2015), the 3.5% found in Makurdji, Nigeria (Umeh etal., 2015), the 4.0% found in Benin, Nigeria (Ogbaini-
Emovon et al., 2013), and the 3.1% found in Benin (Ojide et al., 2012). Adeiza et al. (2016) conducted a comparative
study but found a lower frequency of 13.2% in Zaria, Kaduna State, Nigeria. Additionally, Edward et al. (2015) reported
a prevalence of 10.5% in Kaduna State, which is lower than the results of this study.

Previous investigations in West Africa found rates of 0.0% in Accra, Ghana, by Adjei et al. (2006) and 3.1% in Benin by
Ojide et al. (2012). While Mujtaba et al. (2003) reported a prevalence of 10.3% in AIDS patients and Olatunji and
Oluwajana (2017) reported 3.1% positive HCMV IgM in llorin, Nigeria, Kothari et al. (2002) and Kumar et al. (2008)
found an HCMV IgM prevalence of 0.0% and 0.07%, respectively, in healthy blood donors. Only a few countries have
reported variable IgM positivity, including 8.1% in Thika, Kenya (Maing & Nyamache, 2014), 1.6% in the Madinah
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Region, Saudi Arabia, 2.5% in Iran (Bagheri et al,, 2012), 6.0% in Sudan (Khairi et al., 2013), 1.7% in Korea (Seo et al,,
2009), and 1.0% in Turkey (Uyar et al., 2008). (Mahallawi et al., 2022). Our results did not fall within the 0.4-10.0% rate
range reported for other nations, including Switzerland, Tanzania, and China (Souza et al,, 2010; Tebuka et al., 2019;
Kowalzik et al., 2020). The frequency of HCMV IgM reflects the proportion of people with a reactive or chronic CMV
infection that is contagious: This illustrates how HCMV functions as a transfusion-transmitted infection. [TTI] (Akinbami
et al, 2009; Bawa et al.,, 2019). Differences in geographic regions, socioeconomic position, and strata of the women in
various sites where the studies/research were conducted may be responsible for the disparity in prevalence rates
(Jawetz et al., 2008).

An HCMV IgM response is linked to reactivation infection. People who experience reactivation have already mounted
an IgG response to HCMV. For epidemiologic purposes, anti-HCMV IgG prevalence rates are thought to reflect overall
prevalence since HCMV IgG indicates a chronic infection (Chakravarti etal., 2007; Akinbami et al., 2009; Alao et al., 2009;
Bawa et al,, 2019). Pregnant women in wealthy nations are probably better aware of good hygiene habits like hand
washing, which accounts for a lower risk of contracting HCMV infection (Ogbaini-Emovon et al., 2013). The low hygiene
standards and cultural practices that promote disease transmission in underdeveloped nations may cause disparities
in the prevalence of maternal HCMV infection between developed and developing countries (Ogbaini-Emovon et al.,
2013).

Age-dependent deferral of HCMV seroprevalence was seen in the HCMV IgM seropositivity distribution (Bawa et al,,
2019). A high incidence was seen across all age groups based on this finding. Compared to other age groups, the age
group under 20 years had a higher prevalence of HCMV infection (25.0%). Age groups 21-30 (23.3%), 31-40 (16.0%),
and 41-plus (15.4%) had the highest prevalence rates close to this. This study's findings that age was not substantially
correlated with HCMV infection are consistent with those of Umeh et al. (2015). The HCMV IgM age-specific
seroprevalence was highest in the 16-25-year and 26-35-year age groups in research in Zaria, Kaduna State, Nigeria
(Adeiza et al,, 2016). Although they studied a population distinct from ours, Adjei et al. (2008) found a similar pattern
in Ghana. Contrary to other research findings, HCMV infection declines with age. The seroprevalence rate did not change
in any straightforward way or trend with age in the study by Ojide et al. (2012) in Benin City, Nigeria, and supported by
Adjei et al. (2008) in Ghana. The pattern observed in prior studies conducted in affluent nations like the US, where
seroprevalence rates increased with age and peaked around 80 years, contrasts the clustering of higher HCMV IgM
seroprevalence in the younger age groups in this study (Staras et al., 2006). Additionally, Umeh et al. (2015) showed an
increase in seroprevalence with ageing, ascribed to the immune system weakening with advancing age, as proposed by
(Redwan & Ahmedi, 2001).

Despite being the second and third highest in terms of HCMV prevalence, people in the age range of 21 to 40 constitute
sexually active, mature adults who have a propensity for promiscuity and are therefore more prone to contract the virus
(Esumeh et al,, 2003; Deborah et al,, 2015). However, the low prevalence rates among those over 41 are consistent with
the finding that HCMV (IgM) prevalence rates decline with age (Chandler et al., 1985). In contrast to our study, Deborah
et al. (2015) found that the age range of 41-45 years in Kafanchan, Kaduna State, Nigeria, had the highest prevalence.
The risk of infection rises as sexual activity increases from adolescence through childbearing age, according to Zhong
and Ma (1999) and Nieves (2006). This observation cannot account for the low prevalence in the age range of 41 years
and older that this study reported.

Similar to previous research, Ndako et al. (2016) found that pregnant women between the ages of 20 and 34 had the
highest prevalence of age variation. This finding is remarkably similar to that of Alao et al. (2009), who found that the
second peak age for HCMV seroprevalence was between 25 and 29. Our results also differ from those of another study,
which revealed that the age range of 31 to 39 years was associated with the third-highest HCMV seroprevalence (Ojide
etal., 2012; Bawa et al., 2019). In this investigation, the age group with the highest HCMV seroprevalence was under 20.
In contrast, Bawa et al. (2019) and Alao et al. (2009) found that the lowest levels were among individuals between the
ages of 15 and 19. However, our study, which found the lowest frequency in those over 41, compared favourably with
theirs because they, too, found the lowest prevalence in people over 50. (Alao et al., 2009; Bawa et al.,, 2019). Our results
support Wujcicka et al. (2014)'s observation that HCMV seropositivity is substantially correlated with advancing age. It
contrasts, nevertheless, with a study from Bawa et al. (2019), which suggested a reverse case. Age-related increases in
HCMV seroprevalence are anticipated because HCMV often results in lifetime seroconversion (Bawa et al,, 2019).

The increased prevalence rates among persons between the ages of 20 and 30 could be explained by the fact that these
individuals are sexually active and, therefore, more likely to contract the disease through sexual contact (Hollier &
Grisso, 2005). This observation concurs with Duff's findings from 2005, which found that adolescents who engage in
sexual activity and women who visit clinics for STDs have more excellent rates of HCMV infection. Additionally, there
was no age-related variation in HCMV IgM antibody levels. This observation is in line with some earlier reports from a
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city in Italy and India, but it contrasts with other investigations from Nigeria, Singapore, and other places (Wong et al.,
2000; Rubina et al., 2004; Galia et al.,, 2007; Akinbami et al., 2011), where age-related increases in seroprevalence
(Ogbaini-Emovon et al.,, 2013). More specifically, the fact that most women had previously been exposed to and
recovered from primary infection by the time they reached childbearing age accounts for the increase in seroprevalence
with age, as reported in earlier research (Ogbaini-Emovon et al,, 2013).

Married people (21.8%) had a higher prevalence of HCMV IgM than single people (18.4%). In contrast to our study,
Deborah et al. (2015) found that single people in Kafanchan, Kaduna State, Nigeria, had the highest prevalence of the
condition. Our finding also conflicts with prior research that indicated that exposure to children is the leading risk factor
for HCMV infection (Karen & Robert, 2006; de Vries et al,, 2011; CDC, 2013; Wujcicka et al., 2014). It does, however,
support a previous study of a similar nature conducted in Ilorin, Nigeria (Odebisi-Omokanye et al., 2017), in which
married participants had the greatest seropositivity for HCMV IgM antibodies.

Our results support a study by Bawa et al. (2019) that found a strong correlation between HCMV seropositivity and
higher education. Females with tertiary education were more prevalent than their counterparts with secondary
education (12.1%), at 25.0%. Additionally, tertiary-educated participants in a related study in Ilorin, Nigeria (Odebisi-
Omokanye et al,, 2017) showed the greatest seropositivity for CMV IgM antibodies.

Teachers (33.3%) and business/traders (25.7%) had more excellent occupation prevalence rates than other
occupational groupings. Our results support a study by Bawa et al. (2019), according to which seropositivity to HCMV
substantially correlates with employment. According to the individuals' occupational distribution, there was no
relationship between HCMV IgM and socioeconomic class. Although none of the prevalence rates was statistically
significant (P>0.05), instructors and business/traders had the highest percentages. In contrast, Ndako et al. (2016)
identified more significant numbers of farmers, the unemployed, and self-employed people. They suggested that this
might be because HCMV infection is most often acquired among those in lower socioeconomic strata in developing
nations (Jawetz et al,, 2007). Our study disputes Deborah et al. (2015) analysis, which found that farmers had the most
significant prevalence among all occupational groups in Kafanchan, Kaduna State, Nigeria. Moreover, of Odebisi-
Omokanye et al. (2017) in Ilorin, Nigeria, discovered that businesswomen had higher seropositivity for HCMV IgM
antibodies than those in other occupations. This result is consistent with earlier research showing that HCMV infection
was more prevalent in lower socioeconomic groups (Conboy et al., 1986; Sheevani & Aggarwal, 2005; Ndako et al,,
2016). The HCMV IgM antibody did not correlate with social class. While this result concurs with a prior investigation,
it differs from several other studies showing that HCMV infection was more prevalent in lower socioeconomic groups
(Sheevani et al.,, 2005; Colugnati et al., 2007; Ogbaini-Emovon et al., 2013).

Additionally, 20.4% of the women of reproductive age were found to be HCMV vulnerable in this investigation. If this
group contracts the virus while pregnant, there is a great danger of the virus spreading to the fetus (Fowler et al., 1992;
Ogbaini-Emovon et al., 2013). There was no statistically significant correlation between patient demographic factors
and HCMV serostatus. This observation supports a study by Maingi and Nyamache (2014) conducted in Thika, Kenya,
which found no evidence of a significant relationship between geographic location and occupation and HCMV infection.
In the study by Bawa et al. (2019), other characteristics such as age, sex, marital status, type of marriage, educational
attainment, and occupation showed varying degrees of connection. However, they were not significant (p > 0.05).

Age, parity, gestational age, and socioeconomic class have been linked in studies from other locations (Gratacap-
Cavallier et al., 1998; Galia et al., 2007; Odebisi-Omokanye et al., 2017). However, this association was not examined in
the few available studies (Ogbaini-Emovon et al,, 2013). According to Maingi and Nyamache (2014), age, blood
transfusion history, high parity, marital status, and age were all significant risk factors for HCMV infection.

This study's use of HCMV-specific IgM as a marker for initial infection had certain drawbacks (Ogbaini-Emovon et al,,
2013). A primary HCMV infection may still occur despite a negative IgM result because samples taken too early during
primary infection may not contain detectable levels of IgM (Ogbaini-Emovon et al, 2013). Furthermore, after
reactivation of the HCMV infection, HCMV-specific IgM may return. It was impossible to distinguish between initial
infection and reactivation in this investigation. It would be better to use an IgG avidity assay if one was available because
it has been demonstrated that low IgG avidity is a more distinctive and trustworthy serologic sign of primary HCMV
infection (Bodéus et al., 1998; Ogbaini-Emovon et al., 2013).

5. Conclusion

The study proved that there were HCMV infections among females in the reproductive age range in the Buguma
community of Rivers State, Nigeria. The HCMV IgM seropositivity in these females was not observed to be correlated
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with any of the parameters. A significant seroprevalence of anti-HCMV IgM antibodies in Buguma's female population
of reproductive age suggests recent virus exposure. Because of the high frequency of HCMV infection found in this study,
itis recommended that routine HCMV infection screening be introduced for all females of reproductive ages throughout
the state and the nation.
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