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Congenital cytomegalovirus infection: Advocating for screening and education
Ching Yee Chan 'ruus, Liying Yang mus, Jiun Fong Thong 3rius

Cytomegalovirus (CMV) infection is the leading non-
genetic cause of congenital neurosensory hearing loss
in children, accounting for 21% of cases of hearing
loss at birth and 25% of deafness at age 4 years.' It can
also give rise to other serious sequelae such as cerebral
palsy, cognitive impairment, seizures and visual
impairment.> CMV infection in children and adults is
frequently either asymptomatic or gives rise to non-
specific symptoms such as malaise and pharyngitis.?
Infected pregnant patients are therefore often unaware
of the infection, which leads to missed opportunities for
diagnosis of congenital CMV (cCMV) and interventions
for the fetus and infant.

Despite the potential harm, awareness of cCMV
infection is low among women of reproductive age.
A 2012 Singapore study by Lim et al. evaluating the
awareness of pregnant women in Singapore about
cCMV infection found that only 20% knew of the virus
and that none of the participants had been informed
about CMV by their obstetrician.’

The birth prevalence of ¢cCMV infection is
approximately 0.4—6%.* This is higher than Down
syndrome, for which screening has been offered as a
standard part of antenatal care for decades, and also
higher than inborn errors of metabolism, for which all
neonates in Singapore are offered screening under the
National Newborn Screening Programme. Despite this,
cCMV screening is currently neither routinely offered in
pregnancy nor in newborns, except in selected states in
the US and Canada.

Screening for cCMV infection in pregnancy may be
performed using CMV immunoglobulin (Ig) M and
IgG antibodies as well as IgG avidity testing. This
will identify 4 groups of women.

The first group consists of women who have never
been infected (IgM and IgG negative), and who are at
risk of primary infection. Primary CMV infection in
pregnancy is associated with the highest risk (30-35%)
of transplacental infection.’” These women would benefit
from antenatal educational interventions aimed at
primary prevention of CMV infection.

CMV is transmitted via bodily fluids such as saliva,
urine and blood. As infected children may secrete
the virus in their urine and saliva for 24 months,® having
a child in nursery is a major risk factor for primary
maternal CMV infection during pregnancy. Hygiene
counselling, which includes attention to hand-washing
after contact with urine or saliva, avoiding sharing of
food and drinks with young children, and not kissing
them on or near the mouth, appears to be effective
in preventing CMV infection in pregnancy.” These
recommendations are simple and 98% of mothers in
Singapore who were surveyed felt it was easy to adopt
them.? They are also recommended by the Royal
Australian and New Zealand College of Obstetricians
and Gynaecologists, as well as the French National
College of Obstetricians and Gynaecologists.

The second group would be those who are IgM
negative and IgG positive, indicating a past infection.
While these women have only a 0.51% chance of
reactivation of CMV, or infection with a different strain
of virus during pregnancy, non-primary infections make
up the majority of maternal infections during pregnancy
due to the relatively high seroprevalence rates in both
developing and developed countries.”> Asymptomatic
babies of these patients may be screened for cCMV
within the first 21 days of life as positive tests beyond
this window cannot differentiate between congenital
and acquired infections. This has been traditionally done
using urine culture, but salivary polymerase chain
reaction (PCR) is an alternative technique that is highly
sensitive, specific and more easily performed.® Babies
who test positive should undergo intensified follow-up
screening as 10-12% of asymptomatic neonates may
develop delayed, progressive hearing loss, and a smaller
proportion may develop visual or neurodevelopmental
disabilities.

The third group of women who test positive for both
IgM and IgG may have avidity testing done to determine
timing of infection, as IgM antibodies can persist for
several months after infection. A high IgG avidity would
indicate past infection, whereas a low IgG avidity is
highly suggestive of a recent primary infection and a
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fetus at risk of cCMV. The patients in the latter group
should be offered amniocentesis for PCR amplification
of CMV DNA to diagnose fetal CMV infection.® This
is recommended to be done 7-8 weeks after maternal
infection, and after 21 weeks when fetal urine output
accounts for the majority of amniotic fluid volume. Ville
et al. have also recently demonstrated that chorionic
villus sampling for viral DNA PCR at 13—14 weeks has
good positive predictive values of 100% and negative
predictive value of 91%, which may enable earlier
diagnosis of fetal infection.” Patients with positive
amniocentesis results can be followed up with serial
ultrasound scans with or without fetal therapy.
Ultrasound scans will enable detection of signs such
as ventriculomegaly, microcephaly, echogenic bowel,
hydrops and intrauterine growth restriction, which can
inform fetal prognosis.

The fourth group of women are those who test positive
for IgM but negative for IgG. While this may suggest
a recent active primary infection, it may also be a false
positive, hence IgG will need to be repeated in 10-14
days. If this turns positive, IgG avidity testing can
be done to confirm recent primary infection.

When should maternal screening be done? The timing
is important. Recent evidence suggests that all long-
term sequelae (hearing loss and neurodevelopmental
delay) develop in fetuses infected in the first trimester.’
Screening should therefore be done by 14 weeks of
gestation to detect these women who have the highest
risk of having an affected neonate.’

From a purely practical standpoint, an opportune time
for CMV screening would be at the time of the routine
antenatal bloods at around 11-14 weeks. Earlier screening
at the time of the booking visit has also been advocated,’
as this not only enables earlier detection of infection
occurring in the peri-conceptional period and start of
the first trimester, but also early hygiene counselling
of susceptible women. However, this will mean that
patients will need to be re-screened at the end of the
first trimester so as not to miss late first trimester
infections. Further studies to compare the feasibility,
acceptability and cost-effectiveness of the various
screening protocols will be beneficial.

Resistance to CMV screening may be partly due to
historical reasons, as fetal CMV infection used to be
challenging to diagnose because of poor serological
assays and difficulty in differentiating between recent
and old infections. This is however no longer the case.
Maternal infection can be sensitively and reliably
diagnosed with CMV serology and avidity testing.'®!! A
positive IgM and IgG with a low IgG avidity indicates

infection in the preceding 3 months with a sensitivity
and specificity of over 90%,'> while amniocentesis for
fetal infection has a 100% specificity and 85-95%
sensitivity to detect fetal infection.

Some have proposed routine ultrasound scans be used
to screen for CMV infection. These have however been
reported to be able to identify only 26% of infected fetus
that developed long-term sequelae, in contrast to targeted
ultrasound performed after known fetal infection, which
has a high sensitivity (91%) and negative predictive
value (96%) for predicting long-term complications.!
This approach also precludes primary prevention with
hygiene education, and early initiation of treatment for
secondary prevention of CMV infection.

Is there effective treatment for secondary prevention of
cCMV infection or tertiary prevention of cCMV sequlae?
A recent randomised trial looking at the efficacy of
high-dose oral valaciclovir (8g/day) showed a 71%
reduction in congenital infection in women with primary
infection between -3 and 12 weeks gestation.'* In
addition, a phase II trial of oral valaciclovir reported a
significantly higher chance of delivering an asymptomatic
neonate versus the untreated group.'> Hyperimmunoglobulin
(HIG) may also be effective if started early after maternal
infection; a non-randomised study by Kagan et al. where
HIG was started at an average of 10 days after maternal
infection reported a 7.5% risk of fetal transmission with
high-dose HIG (200UI/kg) versus 35% in untreated
women.'S Even so, the safety and efficacy of HIG
needs further evaluation as 2 other randomised
studies where treatment was initiated later did not show
any benefit and 1 reported an increase in prematurity in
the treated group.'”!®

Another concern raised about screening is related to
the unpredictability of the postnatal course. While it is
true that this can result in parental anxiety and may lead to
the termination of pregnancies in which the fetuses might
not have developed long-term sequelae, this uncertainty
is a common feature of many prenatally diagnosed
conditions and is not unique to cCMV infection. We are
of the opinion that patients and their partners would
benefit from the autonomy and knowledge to make
informed decisions about their pregnancies. Indeed,
the 2012 study by Lim et al. showed that the majority of
mothers would like to be given the option of receiving
prenatal CMV serologic screening, and most would
choose it if it was offered by their obstetrician.?

The cost-effectiveness of universal screening has
been explored in a previous study, which suggested that
universal screening would be cost-effective if prevention
of fetal transmission was 30% effective and the primary
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CMV incidence was >0.82%.' The incidence of primary
CMV infection in Singapore is currently not known and
would be an important area for further study. However,
with valaciclovir appearing to reduce the risk of
transmission by >70%, universal screening is likely to
be cost-effective even at a lower incidence of primary
CMV infection. Screening of asymptomatic infants
with cCMV also allows for early diagnosis of affected
children; this can lower the costs currently incurred
working up infants and children with delayed onset
disabilities, reduce the stress and anxiety caused by
an unknown diagnosis, and indirectly affect future
reproductive decision-making by excluding genetic
causes.

Finally, vaccine development has been proposed as
a more effective way for CMV prevention. There
are currently several vaccine candidates, including a
messenger RNA vaccine that is undergoing phase II
trials.** CMV screening, however, remains an important
step to reduce fetal morbidity from cCMV infection
while a safe and efficient vaccine is being developed.

In conclusion, there is a dire need to improve awareness
of CMV in the medical community and couples of
reproductive age, and to consider introducing screening
for cCMV in pregnancy and newborns. Similar to
Down syndrome screening, parents should have the
opportunity to make an informed choice on whether
they wish to proceed with testing. Mothers should
not find out retrospectively about cCMYV, nor should
they feel guilty knowing it could have been prevented.
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