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Abstract

Background: Human cytomegalovirus (HCMV) infection
spreads easily by interpersonal contact. Objective: This
study determined the prevalence of seropositivity of cyto-
megalovirus immunoglobulin G (IgG) in the Asir Region,
Kingdom of Saudi Arabia. Methods: The study evaluated the
seropositivity for cytomegalovirus-specific 1gG in 460 fe-
males. Collected samples were processed and tested using
enzyme-linked immunosorbent assay and specific HCMV
IgG. Results: The study showed that all the respondents
aged 15-20 years were seropositive for the HCMV. HCMV se-
ropositive status was recorded in 99.2% of the older patients
(>40 years of age). In the remaining age groups, the rate of
seropositivity ranged from 95.7 (age range 20-25 years) to
98.9% (age range 30 years). Conclusions: In all age groups of
females tested, the prevalence of seropositive for HCMV was
high, i.e., in the range of 95.7-100%.
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Introduction

Human cytomegalovirus (HCMV), formally called
Human betaherpesvirus 5, is abundant, and is 1 of 8 her-
pesviruses that routinely infect only humans [1]. Itis also
recognized as the common cause of congenital infections
among newborns [1]. The major prevalence of the virus
is observed in developing countries, accounting for 70%
of cases [2]. The International Forum of Infectious dis-
eases [3] has documented that the disease spreads by
close interpersonal contact via body fluids like the saliva,
blood, genital secretions, urine, and breast milk, or
through the placenta of a pregnant woman. This virus
has a lifelong latency in the cells of the premature my-
eloid lineage, particularly monocytes and granulocytes
[4, 5]. In children, infected saliva is the most common
cause of HCMYV infection. Sexual activity is the primary
means of HCMV transmission among pregnant women
and adolescents. Blood transfusion and organ transplan-
tation can also transmit HCMV. Most studies confirm
that seroprevalence is higher in non-whites and in indi-
viduals with a low socioeconomic status [6, 7]. HCMV
transmission of a new or reactivated latent infection may
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Table 1. Age distribution in relation to HCMV seropositive status
of patients at antenatal care clinics between 15 October 2014 and
15 January 2017

Age, years Number Number of Seroprevalence
of patients seropositives  of HCMV, %
(95% CI)
15-20 12 (2.6%) 12 100.0 (99-100)
21-25 69 (15.0%) 66 95.7 (91-100)
26-30 93 (20.2%) 93 100.0 (98-100)
31-35 89 (19.3%) 88 98.9 (97-100)
36-40 74 (16.1%) 73 98.6 (96-100)
>40 123 (26.7%) 122 99.2 (98-100)
Range 15-92

Mean + SD  34.9+11.8

occur at any level of gestation, leading to congenital
HCMV [8].

HCMYV has a profound impact on the human body
and can prevail for a long time. HCMYV can lead to se-
vere sickness such as fever, liver disease, pneumonitis,
abdominal pain, diarrhea, and mononucleosis in
healthy individuals [9, 10]. As a response to HCMV,
immunoglobulin M (IgM), a primary antibody, is pro-
duced in healthy individuals. When HCMYV prevails for
longer, i.e., 22 weeks, the secondary antibody IgG is
elicited. Among pregnant women, the risk associated
with congenital infections is profound in the initial
stages of infection, accounting for 40% in comparison
to those occurring due to reinfection or reactivation of
the disease [3].

In the southeastern region of Saudi Arabia, IgG direct-
ed against HCMYV is present in about 78.4% of females.
Anti-HCMYV IgG increases when linked with hemodialy-
sis [11, 12]. Various studies have reported a high preva-
lence of HCMV among pregnant women due to the oc-
currence of previous infections [1, 3-5]. A low rate of
HCMYV seroprevalence is observed in pregnant women in
developed countries like France, Australia, Poland, and
Belgium, but a high rate is reported in developing coun-
tries like Sudan, Egypt, Turkey, India, and Saudi Arabia
[13]. To our knowledge, so far, no study has been made
on the prevalence of HCMYV seropositivity in the Asir Re-
gion. The work presented here fills this gap by determin-
ing the prevalence of seropositivity of IgG specific for
HCMYV among females attending antenatal care clinics in
the Asir Region, Kingdom of Saudi Arabia.
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Materials and Methods

Sample Collection

Four hundred and sixty women were randomly recruited for
the study. The study population comprised female patients attend-
ing antenatal care clinics in the Asir Region. Samples were col-
lected from women from different age groups, starting at the age
of 15 years. About 5-10 mL of venous blood was drawn into plain
tubes and allowed to clot at room temperature. Serum from each
sample was separated by centrifugation at 10,000 g. Subsequently,
separated sera were distributed into vials and stored at -20°C for
further processing. The body units were used and calculated as
shown below. Results were expressed as relative units/mL (RU)
(optical density [OD]) by means of the following formula:

RU = OD of sera at 450 nm x 100/mean positive control OD of
sera at 450 nm.

Sample Testing by ELISA

Serum samples were screened for anti-cytomegalovirus IgG,
using commercially available kits (Human Co., Germany [cat.
51203]). Indirect ELISA was used to analyze the collected samples.
The procedure and the evaluation and interpretation of the results
strictly followed the description given by the manufacturer. Posi-
tive and negative controls, along with diluted serum samples (1:
101), were added into ELISA-plate coated wells (1 well was used as
a blank). The samples and controls were incubated for 30 min at
room temperature. At the end of the incubation period, the wells
were washed manually 4 times using 350 pL diluted washing buffer
(1:20). Then, 100 pL of the anti-IgG conjugate was added to all
wells except the blank, and the plate was incubated for 30 min at
room temperature. Wells were then washed 5 times as described
before, and 100 uL of substrate solution was added to all wells. In-
cubation took place for 15 min at room temperature. The reaction
was stopped by the addition of 100 pL of stop solution to all wells,
and the absorbance was measured at a dual wavelength of 450 and
630 nm using an ELISA reader (Humareader, Wiesbaden, Ger-
many). The cut-off value (COV) for the test was calculated using
the formula:

COV = mean negative control + (0.1 x mean positive control).

The result was considered positive for anti-CMV IgG if the ab-
sorbance of the sample was >COV + 15%. The result of the positive
samples was reported as RU with the formula:

RU = absorbance value of sera x 100/mean positive control.

A correlation between patients’ age and the prevalence of
HCMYV antibodies was calculated.

Results

Most participants, i.e., 93 and 89%, belonged to the age
groups 26-30 years and 31-35 years, respectively. More-
over, 74% of the participants were 36-40 years of age, and
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only 40% were 21-25 years of age. None of the participants
in the age groups 15-20 years and 21-25 years had a bach-
elor’s degree. The results also showed that all the tested
patients older than 20 years had given birth >1 time.

Most of the tested participants were older than 40
years and only 2.6% were 15-20 years of age (Table 1).
Only 2.6% of the study sample were 15-20 years old and
26.7% were older than 45 years. The results of the ELISA
test indicated that the majority (98.7%) of the tested fe-
males were seropositive for HCMV. The remaining 1.3%
were either seronegative or equivocal (Table 1; Fig. 1).

It is noteworthy that 100% of those aged 15-20 years
were seropositive for HCMV. Patients aged 25-30 years
were completely HCMYV seropositive. HCMV-seroposi-
tive status was recorded in 99.2% of older patients (i.e.,
older than 40 years). In addition, 95.7% of patients aged
20-25 years were seropositive and up to 98.9% of patients
older than 30 years had a similar status (Table 1).

All patients aged 15-20 years were seropositive for
HCMYV (95% confidence interval [CI] 99-100%) similar
to what was observed for those aged 25-30 years and
those older than 40 years. The patients aged 20-25 years
ranged from 91 to 100% for HCMV seropositivity (Table
1). There was a positive correlation between age and prev-
alence of HCMYV antibodies (correlation coefficient r =
0.016; p < 0.01) in the tested patients.

Discussion

The rate of seropositivity for anti-HCMV IgG was very
high in females attending antenatal care clinics in the Asir
Region, Kingdom of Saudi Arabia. The study population
included women who had no previous history of HCMV
infection. The proportion of HCMV IgG-seropositive in-
dividuals ranged from 95.7 to 100%. This rate of HCMV
seropositivity has been reported as the highest in the
country. Kenneson and Cannon [14] reported a rate of
HCMYV seropositivity of 78.4%, lower than our result.

Our findings suggest that a correlation exists between
HCMYV prevalence and oxygen level. Our study has dem-
onstrated that HCMV occurs at high altitudes where the
low oxygen level leads to an increase in cytotrophoblasts.
In contrast, Eisen et al. [15] stated that high altitude is a
factor that can reduce the prevalence of HCMV.

The most prominent reason for the high rate of HCMV
seropositivity is the closeness of contact within the popu-
lation. These contacts are more frequent and closer in the
Asir Region than in other parts of the country; in the Ja-
zan Region, it was reported to be 93.10% [2].
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Fig. 1. Correlation between patients’age and the number of HCMV
antibodies in patients at the antenatal care clinics.

Anotherreason for the increased occurrence of HCMV
may be the increase in placental weight, highlighting the
need to introduce measures for the development of a
more extensive peripheral villous tree [16].

In this study, it was necessary to screen blood transfu-
sion recipients for HCMV positivity. The prevalence of
seropositivity for anti-HCMV IgG was high in all age
groups of the females tested (range 95.7-100%). After the
screening, only those who were negative for HCMV
needed to receive HCMV-free blood or blood products.
This refers to young patients who were not exposed to the
virus. Immunocompromised patients seropositive for
HCMYV also need an HCMV-free blood transfusion. Our
findings also pointed to a weak correlation between age
and the prevalence of HCMYV antibodies, in agreement
with the findings of Zhang et al. [17] in China.

As stated above, HCMYV is in abundant circulation
worldwide. This herpes virus is transmitted by close in-
terpersonal contact, sexual transmission, blood transfu-
sion, and organ transplantation. It has a life-long latency
in monocytes and granulocytes.

HCMV is considered to be the most common cause of
congenital viral disease in developed countries, in asso-
ciation with hearing loss [18, 19]. The seropositivity rate
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of HCMV is low in developed countries and high in de-
veloping countries. Congenital HCMV occurrence is
about 0.2-2.0% of all pregnancies. In the USA, approxi-
mately 20,000-40,000 infants per year are born with con-
genital HCMYV infection [20]. The prevalence of HCMV
antibodies in adults varies across the globe, with the low-
est rate in Europe, parts of North America, and Australia,
and higher rates in Africa and Asia [2, 3, 13].

Our findings indicate that estimating seroprevalence
in pregnant women is necessary for determining the
transmission of congenital CMV, which can impact neo-
nates. Similarly, the findings of Yamamoto et al. [21]
showed that CMV prevalence in pregnant women was
similar irrespective of age group, i.e., in women aged 12—
46 years. This suggests that the majority of CMV infec-
tions develop in infancy or childhood because the in-
crease in CMV seroprevalence is found in women at an
early age [22]. Another study assessing seroprevalence in
a nationally representative sample showed that 50% of
women of childbearing age are vulnerable for the devel-
opment of primary CMV infection during the gestational
period [22]. CMV screening during pregnancy is not con-
sidered the best strategy to prevent congenital infection.
Screening of pregnant women for CMV is not recom-
mended due to the absence of treatment for intrauterine
CMV infection, and this remains a controversial issue.

Similar to our study results, Zhang et al. [17] showed
that the active maternal CMV infection during pregnancy
might be a risk factor for adverse pregnancy and neonatal
outcomes among women with a greater prevalence of la-
tent CMV infection. The maternal rate of presumed re-
current infection is a major reason for most of the cases of
congenital infection. This emphasizes that pregnant wom-
en should be screened for active HCMYV infection in coun-
tries with a high rate of anti-HMCV IgG seroprevalence.

Kuessel et al. [23] were successful in identifying predic-
tors of maternal CMV serostatus in the early period of
pregnancy through the development of a risk-predicting
model based on baseline epidemiological characteristics.
Their analysis indicated that most of the mothers were se-
ropositive for HCMV IgG, and that only a very limited
population was seronegative. The identification of the
HCMYV IgG was common in most middle-aged women. A
positive relationship between antibodies and HCMV
prevalence was also identified. With respect to the given
factors, the formation of appropriate health care plans was
highly recommended for developing countries. Educa-
tional programs must be arranged for pregnant women to
provide them with information regarding HCMV and
preventive measures that may help to control the develop-
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ment and transmission of the disease. Besides this, guid-
ance should be provided to the women concerning the
adequate age for pregnancy and the hygienic standards.

Since our study was restricted to a certain sample size,
some limitations were present. We did not determine the
CMV seroprevalence in a representative, age-stratified
sample of unselected pregnant women. This pinpoints
the need for further investigations while considering oth-
er important factors associated with the prevalence of the
disease.
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