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Background. Seroprevalence of cytomegalovirus (CMV) is high in developing countries. However, a pregnant woman’s immunity does not
necessarily protect her baby against congenital CMV infection.
Objectives. To determine the seroprevalence of CMV among pregnant women attending a public antenatal clinic (Windhoek Central
Hospital, Namibia) and subsequently determine the risk of vertical transmission and congenital CMV infection.
Methods. Blood samples and demographic information were collected from 344 pregnant women (age range 15 - 48 years). Serum was
tested for anti-CMV IgG and IgM using an automated chemiluminescence assay, and an ELISA was used to assess specific IgG avidity.
Fisher’s exact test was used to determine associations among variables.
Results. Seroprevalence of anti-CMV IgG was found to be 100% across the study population, with positive or grey-zone anti-CMV IgM
results found in 11 women (3.2%). Specific IgG avidity was high in all cases. Neither maternal nor gestational age was positively associated
with a positive or grey-zone IgM result. Parity was significantly associated with CMV IgM seroprevalence, with the highest level observed
in women who had had one previous pregnancy.
Conclusion. This was the first study to investigate seroprevalence of CMV in Namibia. Despite the high seroprevalence among pregnant
women, the burden of congenital CMV infection may be carried by infants in the Namibian population. This may contribute to long-term
disabilities, especially sensorineural hearing loss. Further studies are needed to determine the prevalence of congenital CMV in Namibia.
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Cytomegalovirus (CMV) infection in the first trimester of
pregnancy is known to cause congenital malformation, especially
of the central nervous system. CMV has been identified as the main
cause of non-inherited hearing loss while long-term CNS sequelae
include seizures and motor and visual defects.[1-3] Between 10% and
20% of all children with congenital CMV (cCMV) infections may
show signs of neurological damage during follow-up,[3,4] and Enders et al.[5]
reported that 57.6% of congenitally infected live-born infants had
symptoms of varying degree. Congenitally infected newborns are
at risk of serious long-term sequelae regardless of the presence or
absence of symptoms at birth.[2,6] Transmission of CMV infection
occurs through breastfeeding, sexual contact and contact with body
fluids.[7] cCMV infection may develop when a pregnant woman is
infected with CMV. Primary or non-primary maternal infection
(reactivation or reinfection) at any time during pregnancy can lead
to CMV crossing the placenta and infecting the fetus.[8]
Owing to variations in epidemiology and seropositivity in women
of childbearing age, prevalence of cCMV infection varies across
countries. In the USA, epidemiologic studies suggest that CMV
infection occurs in approximately 1% of all births or affects about
40 000 infants annually. These CMV infections are asymptomatic
in most cases.[9] Prevalence of cCMV infection was found to be

4.6/1 000 births in Sweden and 3.2/1 000 births in London.[10]
Bonalumi et al.[3] reported an incidence of 0.3 - 2.4% in developed
countries. The incidence of cCMV infection is highest in developing
countries (1 - 5% of births) and can most likely be attributed to nonprimary maternal infections.[4,11,12]
CMV infection in pregnant women can be either primary or
recurrent. Primary infection occurs when a person is infected
with the virus for the first time and can be demonstrated by
seroconversion (appearance of antibodies that were not previously
present). Recurrent infection develops when a previous, latent
infection reactivates or if reinfection with a different CMV strain
occurs. During latency there is no viral replication, although viral
products may be transcribed during this time. The virus remains
dormant in mononuclear leukocytes and cells of organs such as
the kidneys and heart. The virus may start replicating at any time,
causing a reactivation of the infection.[2]
Recent data demonstrate a similar risk of sequelae, especially
hearing loss, developing in infants born to mothers with primary
CMV infection or CMV reinfection. There is increasing evidence
that non-primary maternal infection could lead to symptomatic
and severe outcomes. This underscores the importance of screening
for cCMV infection in resource-limited settings. In well-resourced
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settings, it is believed that primary maternal infection drives
cCMV infection; however in resource-limited settings with a high
prevalence and incidence, reinfections may contribute to congenital
infections.[3,13]

Table 1. Anti-cytomegalovirus IgM positivity in relation
to sociodemographic and antenatal characteristics among
pregnant women attending a public antenatal clinic in
Windhoek, Namibia, 2016 (N=344)
Characteristics

Methods

A total of 344 pregnant women attending public antenatal care
in Windhoek, Namibia, during 2016 were enrolled in the study.
Serum was tested for CMV IgG and IgM by means of an automated
chemiluminescence assay (Access Immunoassay Systems,
Beckman Coulter, Switzerland). IgG avidity was assessed by ELISA
(Euroimmun, Germany). The reference range for negative CMV IgG
was <6.0 AU/mL. For specific IgM, a grey-zone value meant that the
value was not negative but also not high enough to confidently be
classified as positive. Software for statistical analysis included SPSS
(version 24) and R (version 3.2.2).[14] Fisher’s exact test was used to
determine p-values. A significance level of p<0.05 was used.

Ethical approval
Ethical approval was granted by the School of Health and Applied
Sciences at the Namibia University of Science and Technology, the
Namibian Ministry of Health and Social Services (ref. no. 17/3/3)
and by the Health Research Ethics Committee of Stellenbosch
University (ref. no. S16/05/092; IRB0005239).

Results

The seroprevalence of anti-CMV IgG was 100% across the study
population. Results from 11 women (3.2%) were positive (or in
the grey zone) for IgM (Table 1). Neither maternal nor gestational
age was associated with IgM activation. A significant association
was found between parity and CMV IgM seroprevalence, with
the highest level in women who had had one previous pregnancy.
This could possibly be attributed to a higher probability of risky
behaviour and higher exposure to CMV in younger age groups.
Evidence of longstanding CMV infection was found in all
samples. All IgM-positive samples (n=11) showed high-avidity IgG
antibodies against CMV, indicating previous infections (Table 2).

Discussion

Seroprevalence of CMV infection in our study was higher than
what is generally reported for Europe and North America (~50%),
but similar to prevalences seen in South America and elsewhere
in Africa.[2,7,15-18] In high-prevalence settings, most primary CMV
infections occur in infancy. In a recent South African study,
polymerase chain reaction (PCR) analysis of saliva samples
showed 2.9% of newborns from HIV-positive mothers to be CMV
infected;[11] in another, cCMV infection was found in 5.96% of
newborns, but without a significant association with the mother’s
HIV status.[19] A population-based study of 460 healthy infants in
Zambia showed 83% CMV seroprevalence by 18 months of age.[20,21]
Early infection (i.e. before reaching childbearing potential) could
therefore explain the 100% prevalence in our study across age
strata.
Despite all pregnant women in our analysis shown to have
pre-existing anti-CMV antibodies, they remain at risk of CMV
reactivation or reinfection during pregnancy and subsequent vertical
transmission to the fetus. High maternal seroprevalence of CMV
therefore does not exclude the threat of cCMV infection. Although
individual risk is highest with primary infections, Ornoy and Diav-
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All participants
Maternal age (years)
15 - 20
21 - 25
26 - 30
31 - 35
36 - 48
Gestational age
First trimester
Second trimester
Third trimester
Parity
Primigravida
1 previous pregnancy
>2 previous pregnancies

IgM-positive
samples, n/N (%)*
11/344 (3.2)

p-value

1/38 (2.6)
5/108 (4.6)
2/96 (2.1)
3/59 (5.1)
0/43 (0.0)

0.613

1/41 (2.4)
6/172 (3.5)
4/130 (3.1)

1.000

5/129 (3.9)
6/100 (6.0)
0/115 (0.0)

0.027

*Including grey-zone results.

Table 2. Anti-cytomegalovirus IgG and IgM seropositivity
and IgG avidity among pregnant women
Case

5011
5014
5020
5049
5127
5133
5165
5188
5287
5295
5348

IgG
concentration
(AU/mL)
241.2
140.0
46.0
>250.0
181.7
205.3
>250.0
248.3
>250.0
213.5
114.0

IgM status

IgG avidity

Grey zone
Grey zone
Positive
Grey zone
Positive
Grey zone
Positive
Grey zone
Positive
Positive
Grey zone

High
High
High
High
High
High
High
High
High
High
High

Citrin[22] concluded that cCMV infection occurs in infants born to
previously infected mothers. More than 60% of infants infected with
CMV in utero appear to be born to mothers who were seropositive
before conception and who experienced reactivation of latent virus
or reinfection with a new strain during pregnancy. An increasing
number of studies show severe sequelae in these infants.[8] Maternal
IgG positivity alone does not eliminate the risk of cCMV infection. It
is thought that the cytotoxic T-lymphocyte response – another arm of
the adaptive immune response – is more important than antibodies in
preventing CMV reactivation and therefore treatment or conditions
that result in a decreased cellular immunity are associated with CMV
reactivation even in the presence of high IgG titres.
Leruez-Ville and Ville[23] reported that the burden of cCMV
infection can be attributed to secondary maternal infection to a
larger extent than previously thought. Unfortunately, there are still
no validated tools to accurately diagnose and differentiate maternal
reinfection and reactivation.[23]
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CMV IgM is a sensitive marker of primary CMV infection, but
can also be detected during recurrent infection. False positives may
develop owing to polyclonal activation or the presence of crossreactive antigens in the case of a primary Epstein-Barr infection.[24] In
the case of a primary CMV infection, the individual risk of transmission
is highest, but in high-prevalence settings most cases of true CMVIgM positivity are due to secondary infections, when the individual
transmission risk is lower. Taken together, detecting maternal CMV
IgM does not mean that the fetus will be infected, and further
testing is warranted in an attempt to differentiate a primary or
recurrent infection or to identify another cause of CMV-IgM
reactivity (e.g. primary Epstein-Barr infection).[2,25]
IgG and IgM serology of a pregnant woman can identify
pregnancies at risk of transmitting CMV to the fetus. Finding
CMV IgM antibodies with low IgG avidity supports a primary
infection and a high risk of transmission, whereas in cases with
high avidity, the individual risk of transmission is lower.[26] When
primary maternal infection has been diagnosed or when highdefinition ultrasound and magnetic resonance imaging suggest
congenital infection, CMV DNA can be detected by means of PCR
using amniotic fluid taken at 21 weeks of gestation.[3] Neonatal
diagnosis of cCMV infection is by viral culture or PCR on blood
or urine within 2 weeks of birth. Cases with asymptomatic
cCMV infection may require more frequent follow-up to
diagnose sensorineural hearing loss early and to prevent further
deterioration.[12]
However, the cost of comprehensive diagnosis and treatment
of CMV infection is prohibitive in sub-Saharan Africa and there
is a need for more affordable solutions. Moreover, there is limited
evidence of the benefit of antenatal antiviral therapy which, owing
to its toxicity, is seldom considered during pregnancy. In neonates,
there is uncertainty about the indications for and duration of
therapy.[27] Studies on newer, less toxic drugs are ongoing.[28] CMV
reactivation is common in immunocompromised hosts. Therefore,
in settings with a high prevalence of HIV infection, the risk of
reactivation is increased.[29] Despite these challenges, clinical trials
with vaccines, prenatal interventions and prolonged postnatal
antiviral therapy are underway. This emphasises the need for more
information on the epidemiology and diagnosis of CMV infections
in pregnant women and neonates.[13]

Conclusion

All pregnant women in our study presented with IgG antibodies
for CMV. Of the women, 11 showed IgM antibodies for CMV,
which could have been a result of reactivation of the infection or
reinfection with a new strain of CMV. IgG avidity was high in all
cases, suggesting absence of primary infections. However, preexisting immunity does not exclude vertical transmission of the
virus during pregnancy. Despite the high seroprevalence of CMV
among pregnant women, the Namibian population might carry
the burden of cCMV infection among infants. This may contribute
to long-term disability, especially sensorineural hearing loss.
Further studies are needed to determine the prevalence of cCMV
in Namibia and neonatal surveillance studies may be important to
establish the prevalence of cCMV disease. Such information could
lead to health interventions aimed at reducing disabilities such as
hearing loss. Furthermore, emphasis should be on factors to be
considered in designing further studies, for example the timing of
viral infection.
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