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INTRODUCTION
Congenital CMV infection is the most frequently reported viral infection in newborn infants. The prevalence of this infection is estimated between 0.3% and
2.2% of live births1. Congenital CMV infection contributes to thousands of children each year being born with
or developing permanent disability such as hearing loss,
blindness, cerebral palsy and cognitive impairment.
In Italy the incidence is between 0.57% and 1% of live
births2. Maternal infections during pregnancy rarely, if
ever, result in a clinically identifiable infection, and exposure to CMV occurs repeatedly in pregnant women.
There are well-described exposure risks to CMV that
include exposure to young children, sexual activity
and living in crowded environments. CMV infection
in pregnant women can occur by primary or non-primary infection3. Non-primary infection can occur after
reactivation of the latent endogenous CMV strain or by
reinfection with a different exogenous viral strain. The
risk of transmission to the fetus and the severity of the
disease depend on two conditions: the maternal serological status and the trimester in which CMV infection
occurs4. The risk of transmission to the fetus during a
primary infection is approximately between 14.2% and
52.4%; for non-primary infection the risk is between 1%
and 2.2%1. Transmission rate is higher in the third trimester; however, the most significant neonatal sequelae
occur when transmission takes place in the first trimes-

ter. Up to 10% of newborn with congenital CMV infection are symptomatic at birth. Symptoms range from
systemic disease to exclusive central nervous system
(CNS) involvement. Forty to sixty percent of symptomatic newborns may develop long-term sequelae, including sensorineural hearing loss, chorioretinitis and cognitive impairment5-7.
CASE REPORT
A full term male newborn was admitted to a tertiary
care NICU because of prenatal ultrasound finding (24
weeks GA) of hyperechogenic spots in basal ganglia and
white matter. Maternal anamnestic data reported flu-like
symptoms during 1st trimester. Maternal serological
tests performed during her previous pregnancy showed
seropositivity for CMV. Serological screening for CMV
performed during the first trimester showed negative
IgM- and positive IgG-CMV antibodies, confirming a
past infection. In order to exclude vertical infections,
other maternal serological tests were performed, showing seronegativity for Toxoplasmosis, Rubella, Zyka virus, Chikungunya virus, Dengue virus and absence of
IgM antibodies for Parvovirus B19, Herpes virus and
Cytomegalovirus. In particular, CMV antibodies profile
characterized by IgM negativity and IgG positivity remained unchanged at 22, 26 and 30 weeks of gestation.
The fetal MRI performed at 32 weeks of GA showed
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microcephaly, cerebral atrophy, cortical and subcortical
calcifications and cerebellar hypoplasia. The baby was
born by elective C-section at 38 weeks of gestation, with
a birthweight of 3265 g (55°P), a length of 49 cm (49°P)
and a head circumference of 32.5 cm (8°P)8. The Apgar
scores were 8 and 9 at 1 and 5 minutes, respectively.
Prenatal findings were confirmed by cranial ultrasound,
CT scan and MRI performed in the first week of life
(Figure 1). Auditory brainstem response (ABR) resulted
abnormal in the left ear. Second level metabolic screening tests resulted negative, as well as serological tests
for EBV, Parvovirus B19, HHV6, and HSV1 and 2. Despite maternal serological pattern, the newborn underwent a full examination for congenital CMV infection.
CMV virus was detected by polymerase chain reaction
(PCR) test in urine and blood samples (11.5 x 105 copies/ml and 35.5 x 103 copies/ml, respectively). Orally
Valganciclovir was started on DOL 35, at 6 mg/kg/dose
every 12 hours but was withdrawn after 12 days because
of leucopenia. Therapy was resumed 2 weeks later and
continued for 5 months. At 2 years of age the neurological follow up showed microcephaly, monolateral hearing loss, cognitive impairment and epilepsy treated with
clonazepam and levetiracetam.
DISCUSSION
Primary CMV infection during pregnancy occurs in 1
to 4% of previously seronegative women9. The transmission rate of CMV to the fetus following maternal
primary infection during pregnancy has been reported
to range between 14.2 and 52.4%, with the most studies
reporting rates of around 30%10. In contrast, the risk and
the rate of intrauterine transmission following non-primary maternal infection range between 0.15% to 2%. Importantly, maternal primary and non-primary infections
are rarely associated with any clinical symptoms. Acute
infection is usually asymptomatic, sometimes women
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may show flu-like symptoms. Historically, pre-existing
maternal immunity was known to reduce the probability
of symptomatic congenital CMV infection and the number
and severity of sequelae. In recent years, however, increasing evidence suggests that non-primary infection may be
a significant cause of severe congenital CMV disease11-14.
The gold standard of serological diagnosis of maternal
CMV infection during pregnancy is maternal seroconversion or the presence of serum anti-CMV specific IgM
combined with low avidity anti-CMV IgG avidity10. However, both American College of Obstetricians and Gynecologist (ACOG) and Center for Disease Control and Prevention (CDC) do not recommend routine screening for
CMV during pregnancy because there is neither vaccine
nor effective treatment available15,16. Furthermore, it is
difficult to discriminate primary from recurrent infection
on the basis of maternal IgM antibody screening: specific
IgM anti-CMV antibodies may be produced during both
primary and secondary infections, an elevated IgM titer
may persist for months after acute infection and could be
frequently falsely positive because of cross-reaction with
other viral infections or in autoimmune disease9. The
anti-CMV IgG avidity test is currently the most reliable
commercial procedure to identify primary infection in
pregnant women. Antibody avidity indicates the strength
of a multivalent antibody to bind a multivalent antigen.
During the first weeks following primary infection, IgG
antibodies show a low avidity for the antigen, but they
progressively and slowly mature, acquiring a moderate
and then a high avidity. IgG avidity test may be very
useful in the diagnostic process: combination of elevated
specific IgM-CMV and elevated specific IgG-CMV antibodies with low avidity suggest a recent CMV infection.
Low avidity CMV-IgG usually last for approximately
16-18 weeks after the onset of CMV infection. Negative
IgM-CMV antibodies combined with positive IgG-CMV
antibodies with high avidity index during the first 12-16
weeks of gestation could be considered a good indication
of past infection10.

Figure 1. Cranial MRI scan showing cortical and subcortical calcification, venriculomegaly, increased cisterna magna, reduced cerebral
convolution and diffuse hyperechoic spots.
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In our case, despite fetal US and MRI findings, suggestive of congenital CMV infection occurring in the
first trimester of pregnancy, maternal seroconversion or
positive CMV-IgM antibodies were never detected. As
far as we know there is only one similar case reported
in literature. Gunkel et al17 described the case of a female infant, diagnosed with congenital CMV infection
(urine CMV PCR positive), born to a mother seropositive for a past CMV infection both in first trimester and
at 22+2 weeks of gestation. It is known that presence
of specific IgM is highly variable and sometimes IgM
are not detected by routine laboratory tests. According
to the recent SIN (Italian Society of Neonatology) recommendations, a serological test resulting in positive
IgG anti-CMV and negative IgM anti-CMV antibodies
during the first trimester of pregnancy is sufficient to
describe a previous infection, and there is no need to do
additional tests2. In a recent paper Wood et al9 underline
that negative IgM anti-CMV antibodies titer combined
with a positive specific IgG anti-CMV titer rules out the
possibility of a primary infection, even if a low risk for
congenital CMV infection persists9. Additionally, increasing evidence shows that the risk of symptomatic
infection, especially that resulting in hearing loss, is
similar after maternal primary and non-primary CMV
infection. Therefore, amniocentesis with polymerase
chain reaction (PCR) test should be considered in case
of CMV-related findings on ultrasound examinations14.
Our case report is remarkable because it shows a serious clinical presentation in a non-primary congenital
CMV infection. Furthermore, IgM anti-CMV antibodies remained negative during all pregnancy despite the
occurrence of a non-primary maternal CMV infection.
In conclusion, non-primay infection cannot be excluded
if US findings are characteristic, even if the maternal
serology, that stands for past infection, remains unchanged. Therefore, multiple diagnostic steps should
be carried out to diagnose fetal infection both during
pregnancy and in the neonatal period. In order to confirm fetal infection amniocentesis or fetal blood samples
should be considered. In the neonatal period testing for
congenital CMV should be performed using real-time
PCR of urine obtained within 14-21 days of birth.
Conflict of Interest:
The Authors declare that they have no conflict of interests.

REFERENCES
1. Kenneson A, Cannon MJ. Review and meta-analysis of the
epidemiology of congenital cytomegalovirus (CMV) infection. Rev Med Virol 2007; 17: 253-276.
2. Gruppo multidisciplinare “Malattie infettive in ostetriciaginecologia e neonatologia”. AMCLI, S., SIMaST, SIMIT,
SIN, SIP. Percorsi diagnostico-assistenziali in OstetriciaGinecologia e Neonatologia: CITOMEGALOVIRUS. 2012;
Available from: https://www.neonatologia.it/upload/725_CITOMEGALOVIRUS_Aprile_2012.pdf.

3. Britt WJ. Maternal Immunity and the Natural History of
Congenital Human Cytomegalovirus Infection. Viruses
2018; 10: 405.
4. Pass RF, Arav-Boger R. Maternal and fetal cytomegalovirus infection: diagnosis, management, and prevention.
F1000Res 2018; 7: 255.
5. Fowler KB, Boppana SB. Congenital cytomegalovirus infection. Semin Perinatol 2018; 42: 149-154.
6. Luck SE, Wieringa JW, Blázquez-Gamero D, Henneke P,
Schuster K, Butler K, Capretti MG, Cilleruelo MJ, Curtis
N, Garofoli F, Heath P, Iosifidis E, Klein N, Lombardi G,
Lyall H, Nieminen T, Pajkrt D, Papaevangelou V, PosfayBarbe K, Puhakka L, Roilides E, Rojo P, Saavedra-Lozano
J, Shah T, Sharland M, Saxen H, Vossen ACTM; ESPID
Congenital CMV Group Meeting, Leipzig 2015. Congenital
Cytomegalovirus: A European Expert Consensus Statement
on Diagnosis and Management. Pediatr Infect Dis J 2017; 36:
1205-1213.
7. Townsend CL, Forsgren M, Ahlfors K, Ivarsson SA, Tookey
PA, Peckham CS. Long-term outcomes of congenital cytomegalovirus infection in Sweden and the United Kingdom.
Clin Infect Dis 2013; 56: 1232-1239.
8. Bertino E, Spada E, Occhi L, Coscia A, Giuliani F, Gagliardi
L, Gilli G, Bona G, Fabris C, De Curtis M, Milani S. Neonatal anthropometric charts: the Italian neonatal study compared with other European studies. J Pediatr Gastroenterol
Nutr 2010; 51: 353-361.
9. Wood AM, Hughes BL. Detection and prevention of perinatal infection: cytomegalovirus and zika virus. Clin Perinatol
2018; 45: 307-323.
10. Lazzarotto T, Guerra B, Gabrielli L, Lanari M, Landini MP.
Update on the prevention, diagnosis and management of
cytomegalovirus infection during pregnancy. Clin Microbiol
Infect 2011; 17: 1285-1293.
11. Simonazzi G, Curti A, Cervi F, Gabrielli L, Contoli M, Capretti MG, Rizzo N, Guerra B, Farina A, Lazzarotto T. Perinatal Outcomes of Non-Primary Maternal Cytomegalovirus
Infection: A 15-Year Experience. Fetal Diagn Ther 2018; 43:
138-142.
12. Zavattoni M, Lombardi G, Garofoli F, Scalia G, Rizzo A,
Angelini M, Sarasini A, Furione M, Baldanti F. Neonatal
HCMV-related polymicrogyria in seroimmune women: what
is the optimal pregnancy management? J Clin Virol 2018;
108: 141-146.
13. Boppana SB, Fowler KB, Britt WJ, Stagno S, Pass RF.
Symptomatic congenital cytomegalovirus infection in infants born to mothers with preexisting immunity to cytomegalovirus. Pediatrics 1999; 104: 55-60.
14. Rawlinson WD, Boppana SB, Fowler KB, Kimberlin DW,
Lazzarotto T, Alain S, Daly K, Doutré S, Gibson L, Giles
ML, Greenlee J, Hamilton ST, Harrison GJ, Hui L, Jones
CA, Palasanthiran P, Schleiss MR, Shand AW, van Zuylen
WJ. Congenital cytomegalovirus infection in pregnancy and
the neonate: consensus recommendations for prevention, diagnosis, and therapy. Lancet Infect Dis 2017; 17: e177-e188.
15. American College of Obstetricians and Gynecologists. Practice bulletin no. 151: Cytomegalovirus, parvovirus B19,
varicella zoster, and toxoplasmosis in pregnancy. Obstet
Gynecol 2015; 125: 1510-1525.
16. Center for Disease Control and Prevention (CDC). Cytomegalovirus (CMV) and Congenital CMV infection. 2017;
Available from: https://www.cdc.gov/cmv/clinical/features.
html.
17. Gunkel J, van der Knoop BJ, Nijman J, de Vries LS, Manten
GTR, Nikkels PGJ, Murk JL, de Vries JIP, Wolfs TFW. Congenital cytomegalovirus infection in the absence of maternal
cytomegalovirus-IgM antibodies. Fetal Diagn Ther 2017; 42:
144-149.

3

