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Routine serologic screening of pregnant women or newborns
has never been recommended by any public health authority
in any country. As a result of demands by pregnant women
and the fear of litigation, most obstetricians in Israel do test
pregnant women for cytomegalovirus, and they are confused by
the findings.

CMV infection is the most frequent congenital infection, af-
fecting between 0.2% and 2.5% of all live births, and the most
common cause of deafness and impairment of intellectual
function among infants [1-7]. Each year in the United States,
hundreds of children die and thousands develop disabilities
such as mental retardation, hearing loss and vision loss due
to congenital CMV infection [I-4]. More children are affected
by congenital CMV (8000 children per year) than by other
childhood disability conditions, such as Down syndrome (4000
children/year), fetal alcohol syndrome (5000 children/year), and
spina bifida and congenital rubella syndrome — which have
been eliminated and for which screening during pregnancies
is still routinely performed [5]. The prevalence of congenital
CMV infection in Israel was found to be around 0.7% [6]. Since
15-20% of the annual 145,000 pregnancies in Israel are born
to seronegative mothers [7], 21,750-29,000 women are at risk
of developing primary CMV infection during pregnancy. With
a 1-8% risk of primary infection among seronegative pregnant
women and a 40% transmission rate [1-4], 348 to 464 cases
of congenital CMV infection resulting from primary infection
are expected each year. Since 30% of the infected newborns
become symptomatic [1-4], 105 to 139 symptomatic infections
are expected each year. Furthermore, 116,000-123,250 women
are at risk each year for developing non-primary CMV infection
during pregnancy, with a transmission rate of 1% [8].

The percentages of seropositive pregnant women undergoing
reactivation during pregnancy and the percentages of symptom-
atic newborns among those infected are unknown. Boppana et
al. [9] and Ahlfors et al. [10] found that among symptomatically
infected newborns for whom the immune status of the mothers
was defined, almost 50% were born to mothers with non-primary
CMV infection. Thus, an additional unknown number of congeni-
tal CMV infections resulting from non-primary infection should
be added. In the 1990s, the overall disease burden associated
with congenital CMV infection was estimated to cost the U.S.
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healthcare system at least $1.86 billion annually, with a cost per
child of more than $300,000 [11].

There are a few potential ways to combat congenital CMV.
The development of a vaccine was listed as a top priority by
the National Academy of Sciences, following analysis of the cost
of disease and its impact on quality-adjusted life-years [12].
Although advances have been made in vaccine development,
licensed CMV vaccine remains years away. Furthermore, due to
the suggestion in recent reports that non-primary maternal CMV
infection can be as dangerous as primary infection, preconception
vaccination is no longer considered a solution by some inves-
tigators. Universal CMV screening of newborns and/or pregnant
women is another preventive approach.

Neonatal screening can be performed by universal hearing
screening or by molecular screening tests on newborn blood
spots. An estimated 25% of all prelingual hearing deficits, with
a prevalence of about 65 per 100,000 children, can be attributed
to CMV [13]. Universal postnatal hearing screening of newborns
would permit early intervention and diminish intellectual and lan-
guage disorders. Potential interventions include speech therapy,
sound amplification, cochlear implants, and antiviral therapy
with gancyclovir which appears to be moderately effective in
preventing hearing deterioration among newborns with congenital
CMV infection [14]. Oral antiviral drugs like valacyclovir might
heighten the need for neonatal screening. However, newborn
hearing screening programs may miss a large number of cases of
congenital CMV-induced deafness, since the deafness is not yet
present in the immediate newborn period when hearing screening
is performed. A solution to this problem would be universal
newborn screening for CMV infection. Polymerase chain reaction
for detecting CMV DNA on neonatal dried blood spots is sensi-
tive, specific, rapid and applicable to large numbers of samples,
and was found to be superior to the classic methods of virus
isolation from neonatal urine [15]. Although cost-benefit analyses
are lacking, there is considerable rationale for implementing
neonatal screening.

The issue of whether pregnant women should be routinely
tested for CMV immunity is not settled. Most experts believe
that this evaluation would be too costly to implement on a
wide scale. In Europe and in Israel, serial screening during
pregnancy for CMV infection is common, although it is not yet
official policy [16]. The most common means of CMV infection
among pregnant women is through exposure to toddlers who
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tend to shed large amounts of virus in the saliva and urine
for many months after their first infection [1-4]. A possible
approach is to serologically screen all pregnant women in early
pregnancy. Those women who are seronegative should be aware
that young children are likely sources of CMV infection, and
they should practice meticulous hygiene with young children,
such as frequent hand washing, not kissing the child on the
mouth, sterilizing toys, using gloves when changing diapers
and avoid sharing food. Adler [17] demonstrated that changing
protective behaviors prevents child-to-mother transmission of
CMV during pregnancy.

Another strategy is to screen pregnant women for primary
CMV infection by maternal serology at the beginning of preg-
nancy and at 20-22 weeks gestation in order to identify those
who underwent seroconversion during pregnancy. Screening
during the first-trimester screening is recommended, since the
time of infection can be determined using immunoglobulin G
avidity, and the clinical sequelae of congenital CMV is usually
more severe if transmission occurs early in gestation [1-4]. With
this screening method prenatal diagnosis could be offered for
those with primary infection. This method would prevent the
birth of infants with severe disabilities by pregnancy termination.
It would also enable early antiviral treatment and fitting with
prostheses those suffering from neurosensory defects. Recent
years have witnessed several developments concerning CMV
infection in pregnancy that make maternal screening attractive.
Sensitive and specific methods exist for serologic diagnosis of a
primary CMV maternal infection, which includes IgG antibodies
with low avidity to CMV [18]. Due to its high sensitivity and
specificity, combined viral isolation and PCR from amniotic fluid
after the 21st week of pregnancy and after a mean interval of
7 weeks from infection have been established as the reference
method for prenatal diagnosis of CMV infection [4,19]. High
positive and negative predictive values for clinical disease have
been determined for quantitative PCR testing of amniotic fluid
[20]. Systematic ultrasound during pregnancy is currently used
by almost all obstetricians, enabling detection of major fetal
impairment, particularly cerebral defects, that would justify
pregnancy termination. However, this method is not sensitive
enough [21]. Furthermore, in countries where termination of
pregnancy is not available beyond 24 weeks, this strategy has
poor efficiency since most CMV complications can be observed
only in the last trimester of pregnancy.

Another recent development is CMV hyperimmune globulin
which was found to be effective in the treatment and prevention
of congenital CMV infection [22]. Although passive immuniza-
tion of pregnant women has been used to treat a variety of
infections with unknown adverse effects in the fetus, the study
is limited by low numbers and questionable methodological
issues. Screening for infections at the beginning of pregnancy
may cause anxiety in the patient, and an excessive number
of amniocenteses may increase the risk of spontaneous abor-
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tion more than the risk of intrauterine CMV transmission. This
would lead to the request for too many unnecessary pregnancy
terminations that the obstetricians would not be able to refuse
due to the inability of eliminating all possible severe sequelae.
Prevention by pregnancy termination raises ethical issues that
have to be considered. However, amniocentesis performed only
for those indicated, and termination of pregnancies performed
only when there is evidence of high DNA copies number will
prevent the unnecessary termination of pregnancies. It is also
possible to screen seropositive pregnant women for non-primary
infection. A population with a high prevalence of IgG antibod-
ies will have more congenital infections caused by non-primary
than by primary infections. Furthermore, among symptomatically
infected newborns for whom maternal serology was defined,
almost 50% were born to mothers with non-primary CMV infec-
tion [9,10], leading many obstetricians in Israel to screen for
non-primary CMV infection during pregnancy. However, the defi-
nition of non-primary infection is not clear. All published studies
evaluated non-primary infection from the infected neonates with
retrospective evaluation of the mothers’ serology. Thus, screen-
ing a disease that is ill defined should be avoided.

Finally, it is possible to screen all women of childbearing
age who plan pregnancy. Those with primary infection will
defer pregnancy for 6 months; IgG-seronegative women will
be properly informed, so that whenever they become pregnant
they will already be aware of the possible risks and preventive
measures, and the IgG-seropositive women will be instructed
as mentioned above concerning non-primary infection in
pregnancy. However, most young women do not perform
routine blood tests before pregnancy, and the time lapse from
screening to pregnancy can take years and may no longer be
relevant. It is crucial that health professionals with limited
knowledge of CMV in pregnancy not inform patients about the
infection since they may ultimately affect the choice in the
wrong direction, leading to the immediate option of terminat-
ing the pregnancy.

In conclusion, in view of the diagnostic achievements of recent
years | believe it is now time to consider the introduction of
routine antenatal screening for CMV. The implementation of any
screening policy for prevention of CMV infection should be based
on reliable estimates of prevalence and cost. The frequency of
CMV infection in our country, the positive and the negative pre-
dictive values of prenatal diagnosis, and the proportion of infants
born with hearing impairment and mental retardation are not
known. The financial implications of serology, amniocentesis and
management of infected fetuses should also be evaluated. It is to
be expected that appropriate routine antenatal screening would
be cost-effective considering the costs of care and treatment of
CMV-damaged infants and of surveying asymptomatic infected
newborns for late manifestations.

References

1. Stagno S, Pass RF, Cloud G, et al. Primary cytomegalovirus infec-
tion in pregnancy. Incidence, transmission to fetus, and clinical
outcome. JAMA 1986;256:1904-8.

IMAJ ¢ Vol 9 ¢ May 2007

Congenital Cytomegalovirus Infection 393



Debate

Demmler GJ. Infectious Diseases Society of America and Centers
for Disease Control. Summary of a workshop on surveillance for
congenital cytomegalovirus disease. Rev Infect Dis 1991;13:315-29.
Fowler KB, Stagno S, Pass RF, Britt W], Boll TJ, Alford CA. The
outcome of congenital cytomegalovirus infection in relation to
maternal antibody status. N Engl ] Med 1992;326:663-7.

Revello MG, Gerna G. Diagnosis and management of human cy-
tomegalovirus infection in the mother, fetus, and newborn infant.
Clin Microbiol Rev 2002;15:680-715.

Ross DS, Dollard SC, Victor M, Sumartojo, Cannon M]. The epi-
demiology and prevention of congenital cytomegalovirus infection
and disease: activities of the Centers for Disease Control and
Prevention Workgroup. | Women's Health 2006;15:224-9.

Schlesinger Y, Reich D, Eidelman Al, Schimmel MS, Hassanin ],
Miron D. Congenital cytomegalovirus infection in Israel: screening
in different subpopulations. /MA/ 2005;7:237-40.

Stein O, Sheinberg B, Schiff E, Mashiach S, Seidman DS.
Prevalence of antibodies to cytomegalovirus in a parturient popu-
lation in Israel. Isr | Med Sci 1997:33:53-8.

Fowler KB, Stagno S, Pass RF. Maternal immunity and prevention
of congenital cytomegalovirus infection. JAMA 2003;289:1008-11.
Boppana SB, Fowler KB, Britt W], Stagno S, Pass RF. Sympto-
matic congenital cytomegalovirus infection in infants born to
mothers with preexisting immunity to cytomegalovirus. Pediatrics
1999;104:55-60.

_ Ahlfors K, Ivarsson S-A, Harris S. Report on a long-term study
of maternal and congenital cytomegalovirus infection in Sweden.
Review of prospective studies available in the literature. Scand ]
Infect Dis 1999;31:443-57.

. Dobbins ]G, Stewart JA, Demmler GJ. Surveillance of congenital
cytomegalovirus disease, 1990-1991. Collaborating Registry Group.
MMWR CDC Surveill Summ 1992;41:35-9.

. Arvin AM, Fast P, Myers M, Plotkin S, Rabinovich R, for the
National Vaccine Advisory Committee. Vaccine development to
prevent cytomegalovirus disease: report from the National Vaccine
Advisory Committee. Clin Infect Dis 2004;39:233-9.

~Nance WE, Lim BG, Dodson KM. Importance of congenital cy-
tomegalovirus infections as a cause for pre-lingual hearing loss.
] Clin Virol 2006;35:221-5.

20.

21.

22.

. Kimberlin DW, Lin CY, Sanchez PJ, et al., for the National

Institute of Allergy and Infectious Diseases Collaborative Antiviral
Study Group. Effect of ganciclovir therapy on hearing in symp-
tomatic congenital cytomegalovirus disease involving the central
nervous system: a randomized, controlled trial. | Pediatr 2003;143:
16-25.

. Barbi M, Binda S, Caroppo S, Primache V. Neonatal screening for

congenital cytomegalovirus infection and hearing loss. | Clin Virol
2006;35:206-9.

. Collinet P, Subtil D, Houfflin-Debarge V, Kacet N, Dewilde A,

Puech F. Routine CMV screening during pregnancy. Eur ] Obstet
Gynecol Reprod Biol 2004;114:3-11.

_Adler SP, Finney JW, Manganello AM, Best AM. Prevention of

child-to-mother transmission of cytomegalovirus by changing be-
haviors: a randomized controlled trial. Pediatr Infect Dis | 1996;15:
240-6.

. Grangeot-Keros L, Mayaux M]J, Lebon P, et al. Value of cytomega-

lovirus (CMV) IgG avidity index for the diagnosis of primary CMV
infection in pregnant women. | Infect Dis 1997;175:944—6.

. Liesnard C, Donner C, Brancart F Gosselin F Delforge ML,

Rodesch F. Prenatal diagnosis of congenital cytomegalovirus
infection: prospective study of 237 pregnancies at risk. Obstet
Gynecol 2000,95:881-8.

Lazzarotto T, Varani S, Guerra B, Nicolosi A, Lanari M, Landini
MP. Prenatal indicators of congenital cytomegalovirus infection.
| Pediatr 2000;137:90-5.

Enders G, Bader U, Lindemann L, Schalasta G, Daiminger A.
Prenatal diagnosis of congenital cytomegalovirus infection in 189
pregnancies with known outcome. Prenat Diagn 2001;21:362-77.
Nigro G, Adler SP, La Torre R, Best AM; Congenital Cytomega-
lovirus Collaborating Group. Passive immunization during preg-
nancy for congenital cytomegalovirus infection. N Engl ] Med
2005;353:1350-62.

Correspondence: Dr. G. Rahav, Unit of Infectious Diseases, Sheba
Medical Center, Tel Hashomer 52621, Israel.

Phone: (972-3) 530-3500

Fax: (972-3) 530-3501

email: galia.rahav@sheba health.gov.il

G

The fellowship, funded by the Save a Heart Foundation extends for a period of one to two years and includes
expenses related to the research projects, fellows' salaries and benefits, and administrative costs. Please enter
the IMA Hebrew website to review further information www.ima.org.il .

A representative of the organization will be in Israel at the beginning of June to meet with suitable potential

candidates.

However as the expected starting date is January 2008, applicants may apply until December 2007.

Interested applicants should send the completed application, current curriculum vitae, and cover letter with statement

of interest to the email address below.

The IMA World Fellowship has succeeded in securing
fellowship positions from the Save a Heart Foundation
in Los Angeles for physicians specializing in stroke prevention.

9\

Chris Becker
Save A Heart Foundation
sahf@cshs.org

0

394

G. Rahav

IMAJ ® Vol 9 ® May 2007



