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SUMMARY
Background: In 0.5–4% of pregnancies, the prospective mother sustains a 
 primary infection with human cytomegalovirus (HCMV). An HCMV infection of 
the fetus in the first or second trimester can cause complex post-encephalitic 
impairment of the infant brain, leading to motor and mental retardation, 
 cerebral palsy, epilepsy, retinal defects, and progressive hearing loss. 

Methods: This review is based on pertinent publications from January 2000 to 
October 2016 that were retrieved by a selective search in PubMed employing 
the terms “cytomegalovirus and pregnancy” and “congenital cytomegalovirus.” 

Results: 85–90% of all neonates with HCMV infection are asymptomatic at 
birth. The main long-term sequela is hearing impairment, which develops in 
8–15% of these affected children. Hygienic measures can lower the risk of 
 primary HCMV infection in pregnancy by 50–85%. The first randomized and 
controlled trial (RCT) of passive immunization with an HCMV-specific hyper -
immune globulin (HIG) preparation revealed a trend toward a lower risk of con-
genital transmission of the virus (30% versus 44% with placebo, p = 0.13). The 
effect of HIG was more marked in the initial non-randomized trial (15% versus 
40%, p = 0.02). The RCT also showed HIG to be associated with a higher 
 frequency of fetal growth retardation and premature birth (13% versus 2%, 
p = 0.06). Valaciclovir is a further, non-approved treatment option.

Conclusion: In the absence of an active vaccine against HCMV, counseling 
about hygienic measures may currently be the single most effective way to 
prevent congenital HCMV infection. Moreover, HCMV serologic testing is 
 recommended in the guideline of the Association of the Scientific Medical 
 Societies in Germany (Arbeitsgemeinschaft der Wissenschaftlichen 
 Medizinischen Fachgesellschaften, AWMF). Further randomized trials of treat-
ment with HIG and with valaciclovir are urgently needed so that the options for 
the prevention and treatment of congenital HCMV infection can be assessed.
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I n the 19th century, enlarged cells with intranuclear 
and cytoplasmic inclusion bodies (owl‘s eye 

 appearance) were discovered by pathologists in the 
salivary glands, lungs, kidneys, and livers of stillborn 
infants for the first time. The human cytomegalovirus 
(HCMV), also known as human herpesvirus-5 (HHV-5) 
according to more recent nomenclature, is a double-
stranded, enveloped DNA virus and a member of the 
Herpesviridae family. 

Methods
This paper is based on a selective literature search. Data 
were derived from a search of the PubMed database for 
the period 1 January 2000 to 1 October 2016, using the 
search terms “cytomegalovirus and pregnancy“ or 
“congenital cytomegalovirus“. The following 
 references go beyond that: 30, e1, e2, e10–e13, e18, 
e21, e28. Case reports were not included.

Natural routes of transmission
HCMV is transmitted by smear infection, i.e. the direct 
contact of mucous membranes with infectious body fluids, 
such as nasal secretions, saliva, tears, urine, genital secre-
tions, or breast milk (1). After infection, the virus initially 
replicates in the epithelial cells at the site of entry, fol-
lowed by hematogenous spread to numerous organs and 
cell types, including the cyto trophoblast cells of the pla-
centa (1). After an acute viremic phase, in which nonspe-
cific flu-like symptoms are only observed in 5 to 20% of 
immunocompetent persons, HCMV persists lifelong in in-
fected individuals. The virus genome can be detected in 
stem cells (cluster of differentiation [CD] 34+), myeloid 
precursor cells and monocytes. Reactivation of the virus 
with  genome detection can originate from terminally dif-
ferentiated macrophages and dendritic cells along with a 
transient loss of CD8 T-cell control. Lymphoid progenitor 
cells, T and B cells as well as venous endothelial cells do 
not harbor HCMV genome (e1). Recently, the cellular re-
ceptor for the HCMV gHgLgO glycoprotein trimer was 
discovered on fibroblasts and epithelial cells (e2). Es-
pecially breastfed and congenitally infected young 
children often shed the virus in saliva, tears and urine 
asymptomatically over many years (1). 

Epidemiology of congenital human 
 cytomegalovirus infection 
Subject to lifestyle, style of childcare and hygiene 
 standards, the global seroprevalence of HCMV is 40 to 
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60% in Western industrialized countries and 80–100% 
in low-resource rural areas and developing countries (2, 
e3–e5). In Germany, where the seroprevalence is low 
(<50–70%), primary HCMV infection in pregnancy 
plays a more significant role in congenital HCMV in-
fection than nonprimary HCMV infection, while in 
populations with high seroprevalence the latter is of 
greater importance (3, e4). With primary HCMV infec-
tion rarely causing mononucleosis-like and nonspecific 
symptoms in individuals with a healthy immune sys-
tem, HCMV awareness is low among women, despite 
the worldwide presence of the virus (e6). The harmless-
ness of HCMV infection makes it dangerous in 
 pregnancy: In women infected with HCMV not long 
before or during pregnancy (0.5–4% of pregnant 
women) (2, 3, e3, e5), there is an immediate risk of 
 placental transmission to the fetus after viremia. The 
mother-to-fetus transmission rate increases with 
 gestational age. The mean transmission rates are ap-

proximately 9% for primary HCMV infection within 3 
to 12 weeks prior to conception (4), 31% for infection 
within 3 weeks before and after conception, respect-
ively (4), 30% for infection in the first, 38% in the 
 second and 72% in the third trimester of pregnancy (5). 
In pregnant women, the likelihood of being HCMV-
 seropositive before conception correlates negatively 
with socioeconomic status and is 92%, 47% and 34% in 
expectant mothers with low, middle and high socio -
economic status, respectively (e7). In German children, 
the HCMV seroprevalence increases independent of so-
cioeconomic status from 22% at age 1–2 years to 32% 
at age 14–17 years (6). Before conception, HCMV im-
munoglobulin(Ig)G-seropositive pregnant women have 
a low transmission risk of approximately 0.5 to 2% (e4, 
e5, e8) and their infected newborns are rarely symp -
tomatic (e5, e9). However, the exact transmission rate 
for recurrent maternal HCMV infection in unknown 
due to a lack of prospective epidemiological studies 

FIGURE 1

Study-based projections on the epidemiology of congenital infection with the human cytomegalovirus (HCMV) in populations with high and 
low seroprevalence in absolute numbers (2, 3, 7, e3–e5, e8, e10, e11). The term “permanent disabilities“ includes symptoms that can only be 
detected with special devices, e.g. subclinical hearing deficit and cognitive late sequelae
* Rate of disabilities at age 2 years (e5)

permanent damages over the 
course: ~ 1–2 children

permanent damages over the 
course: ~  0–1 child(ren)

Total number of children with permanent  disabilities: ~    1–2 
(for Germany: ~ 700–1400 based on 700 000 births/year)

1000 pregnant women

HCMV seroprevalence: ~ 40–50%

Seroconversion rate: 0,5–4%

HCMV-seronegative: 
~ 500–600 pregnant women

Transmission rate in utero: ~ 40%

primary HCMV infection: 
~ 3–24 pregnant women Transmission rate in utero: ~ 0,5–2%

HCMV-seropositive: 
~ 400–500 pregnant women

congenital HCMV infection: 
~ 1–10 fetuses

congenital HCMV infection: 
~ 2–10 fetuses

Rate of permanent 
 disabilities: ~ 8–15%

Rate of permanent 
 disabilities: ~ 30–40%

~ 10–15% symptomatic at 
birth: 

~  0–1 newborn(s)

~ 85–90% asymptomatic at 
birth: 

~ 1–9 newborn(s)

Rate of permanent  disabilities: ~ 8%*

~ 1% symptomatic at birth: 
~ 0–1 newborn(s)

~ 99% asymptomatic at 
birth: 

~  2–10 newborns
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(3). In industrialized countries, congenital HCMV in-
fection is seen in approximately 0.4 to 1.2% of live 
births, mainly due to primary, but to some extent also to 
non-primary infection in pregnancy (Figure 1) (2, 3, 7, 
e3–e5, e8, e10, e11). With an expected incidence of 
 approximately 0.2–0.5% of live births in Germany 
(e10, e11), congenital HCMV infection is more com-
mon than other congenital syndromes such as Down 
syndrome or neural tube defects, each with an 
 incidence of 0.1 to 0.2% of live births (e12, e13), but it 
has attracted far less media attention. Up to one-fifth 
(17–20% [7, e5]) of HCMV-infected newborns experi-
ence late neurological sequelae of the infection, such as 
delayed cognitive, motor or language development, as a 
result of hearing loss (12.6% [8]); in some cases, these 
are only picked up at the start of schooling (2, 7).

Clinical presentation of congenital human 
 cytomegalovirus infection 
The clinical presentation of congenital HCMV infec-
tion varies widely, from asymptomatic infection 
 (approx. 85–90% [e4]) to fetal hydrops, abortion and 
postnatal death (approx. 0.5% [7, e4]). The clinical 
signs and symptoms in between these extremes range 
from subclinical sensorineural losses to growth, mental 
and motor retardation, to central nervous system da-
mages (microcephaly), with possible involvement of 
inner ear and retina, bone marrow and internal organs 
(hepatitis, pneumonia, enteritis) (Box 1) (9). Due to the 
lack of clear definitions of these entities, the exact 
prevalence of mild and severe symptomatic HCMV 
 infections in newborns is unknown. Children are most 
affected when the primary maternal infection occurs in 
the periconceptional period; with increasing gestational 
age, disease severity decreases (5, 12, 13). Ultra -
sonography and magnetic resonance imaging (MRI) 
may show characteristic changes in the fetal brain 
which vary with gestational age. Infection in the first 
trimester of pregnancy is frequently (16–49% [14]) 
 associated with post-encephalitic atrophy of the devel-
oping brain, complex malformations of the cerebral 
convolutions, and microcephaly  (eFigure 1). These 
 damages to the central nervous system are caused by 
cytopathic effects of HCMV on neuroepithelial stem 
cells and by local immune reaction (14). Other abnor-
mal ultrasound findings that may be encountered in the 
effected fetus include hepatomegaly, ascites, pleural 
and pericardial effusion, hyperechogenic bowel 
 (eFigure 2), oligo- or polyhydramnios, or a diagnosti-
cally relevant thickening of the placenta (15, 16). 
 Infection-related damage to the interface between 
 decidua and placenta leads to local hypoxia which 
 induces, by growth factor dysregulation, hyperpro -
liferation of blood vessels and disruptions to the archi-
tecture of the villous trees (16). It is assumed that viral 
placentitis largely contributes to the cystic infarctions 
observed in the fetal brain and the postinflammatory 
periventricular gliosis, including calcifications (17).

At birth, neonates with congenital infection may 
present with signs and symptoms of florid viral infec-

tion. Peripheral blood count abnormalities, such as 
lymphocytosis, neutropenia, thrombocytopenia, ane-
mia, petechiae (Figure, Box 1), hepatitis with elevated 
aspartate aminotransferase (AST) and alanine 
 aminotransferase (ALT) levels and/or direct hyperbili-
rubinemia, diffuse pneumonic infiltrates, fundus 
changes (retinitis), and hearing loss (18) are indicative 
of congenital infection. Typically, potentially progres -
sive sensorineural hearing loss is present—the most 
common non-genetic cause of hearing loss (19). The 
progressive nature of the hearing loss is credited to a 
chronic productive HCMV infection of the labyrinth 
(e17, e18).

In contrast to symptomatic HCMV infection, in 
 Europe approximately 85 to 90% of neonates with 
 congenital infection are clinically asymptomatic and 
initially show normal development; in some affected 
children, late-onset sensorineural hearing loss or 
 neurocognitive deficits are only diagnosed in the year 
before the start of schooling (approx. 3% [7, 20, e18]). 
More recent data from countries with a high prevalence 
of HCMV indicate that hearing loss is a major long-
term complication in children (in approx. 10/1000 
cases) with congenital HCMV infection resulting from 
recurrent HCMV infection in pregnant women (e4).

Protection of expectant mothers
The attention HCMV gets in prenatal care and the level 
of information provided to pregnant women is in stark 

BOX 1

Clinical symptoms and abnormal 
 laboratory findings*
● Clinical symptoms

– lenticulo-striatal vasculopathy (71–88%)
– petechiae (41–76%) 
– icterus (67%) 
– microcephaly (30–53%) 
– growth retardation (36–50%) 
– hearing loss (26–42%) 
– chorioretinitis (4–20%) 
– seizures 
– migration disorders of the central nervous system
– “blue-berry muffin spots“
– pneumonia
– enteritis 

● Abnormal laboratory findings 
– conjugated hyperbilirubinemia (81%) 
– elevated aspartate aminotransferase levels  (76%) 
– thrombocytopenia (77–81%) 

 *  of newborns with symptomatic congenital infection with the human 
 cytomegalovirus (HCMV), ranked by frequency (10, 11, e14–e16)
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contrast to these epidemiological data and the in some 
cases devastating effects of congenital HCMV infec-
tion (e6, e19). The value of HCMV screening as part of 
the prenatal program has become a subject of 
 worldwide discussion (e20). Much of the controversy 
about the introduction of universal HCMV screening 
stems from the fact that neither an active vaccination 
option nor sufficiently evidence-based treatment op-

tions are currently available. The 2014 S2K guideline 
of the Association of Scientific Medical Societies in 
Germany (Arbeitsgemeinschaft der Wissenschaftlichen 
Medizinischen Fachgesellschaften, AWMF) for the 
 diagnosis of viral infections in pregnancy (e11) recom-
mends HCMV-IgG testing at the time a woman is found 
to be pregnant (Individual Health Service [IGeL]) and 
in case of professional or familial exposure to the virus 
during contact with children up to 3 years of age. 
 Especially HCMV-IgG-negative pregnant women 
benefit from hygiene counseling on how to prevent 
HCMV-transmission (Box 2); a significant preventative 
effect of hygiene counseling aimed at HCMV exposure 
prophylaxis was demonstrated (21, 22). In a French 
hospital, the rate of seroconversion during pregnancy 
was reduced by half from 0.4% to 0.2% (21). The risk 
of primary infection is particularly high in mothers with 
HCMV shedding asymptomatic children (seroconver-
sion rate of up to 24% per year [23]). In a current 
 controlled HCMV prevention study conducted in Italy, 
evaluating hygiene counseling in pregnant women 
 caring for at least one infant/toddler, the French out-
comes were exceeded with a seroconversion rate reduc-
tion from 7.6% to 1.2% (22).

After the introduction of the rubella vaccine for 
 active immunization against the disease, a tremendous 
reduction in the incidence of congenital rubella 
 syndrome (CRS) was observed (e22). In the light of 
this success, the development on a HCMV vaccine was 
given high priority (24). However, HCMV strains 
 display such a degree of genetic polymorphism that 
despite the intensive efforts in this field, the efficacy of 
the experimental vaccines has been limited (24, 
e23–e25). 

Diagnosis and treatment of congenital human 
cytomegalovirus infection
Prenatal investigations
Primary HCMV infection of a pregnant woman and her 
fetus is asymptomatic in approximately 80% of cases 
(13, e5, e26). Suspicious prenatal ultrasound findings, 
e.g. a microcephalic fetus, or birth of a child with typi-
cal symptoms, should trigger an HCMV workup. The 
current AWMF guideline (e11) recommends to collect a 
serum reference sample at the start of pregnancy and to 
store it for two years. With this, HCMV-IgG serocon-
version can be diagnosed in initially HCMV IgG-
 seronegative pregnant women. The AWMF guideline 
on viral infections in pregnancy (e11) contains a de-
tailed diagnostic algorithm for this (Figure 2). When no 
serum reference sample is available, HCMV-specific 
IgG avidity can be measured to differentiate between 
acute primary HCMV infection (low avidity index) and 
an infection which occurred more than 3 months ago 
(high avidity index) (25). In the literature, the time 
from primary HCMV infection to seroconversion to 
transmission with detection of the virus in the amniotic 
fluid, after the infected fetus excretes the virus via the 
kidneys, or in the fetal blood is reported to be 4 to 8 
weeks (9, 26).

Figure: Petechiae in a newborn with congenital human cytomegalovirus infection requiring 
intensive care.

BOX 2

Recommendations for exposure prophylaxis against 
human cytomegalovirus in pregnancy (20, e11, e21)
● Do‘s

–  Kiss child on forehead or cheek; give hugs
–  Frequently wash hands with water and normal soap, especially 

 – after changing nappies
 – feeding or bathing a child
 – after wiping off nasal secretion, tears or saliva
 – after touching toys
● Don’ts

– Don’t kiss children on the mouth
– Don’t put a pacifier in your own mouth
– Don’t try food from a spoon or bottle of a child
– Don’t eat left-overs from a child’s meal
– Don’t use the same toothbrushes, dishes, cutlery, and towels as the child
– Don’t touch or clean objects or clothing soiled with saliva, tears or urine 

 without gloves (Be careful when removing gloves!)
–  Don’t have unprotected sex with a human cytomegalovirus (HCMV)-

 seropositive partner
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Prenatal treatment options
In Europe, a HCMV-specific hyperimmunoglobulin 
(HCMV HIG) is available, containing neutralizing anti-
HCMV IgG antibodies which can block the entry of 
free virons into target cells and boost viral phagocytosis 
(30, e28). In mainly non-randomized studies, the effi-
cacy of HCMV HIG treatment in the prevention and 
treatment of placental HCMV transmission and result-
ing fetal damage was evaluated. In the as yet only 
 available randomized controlled trial (RCT) evaluating 
mother-to-fetus HCMV transmission, Revello et al. 
(31) found no significant reduction in congenital 
HCMV transmission cases (44% placebo group versus 
30% active group; p = 0.13). This is in contrast to the 
initial non-randomized study of Nigro et al. (32). 

 Postnatal investigations
In neonates, suitable materials for routine direct viral 
testing (polymerase chain reaction [PCR], short-term 
culture) include urine, saliva and, to some extent, blood. 
Testing should be performed within the first two weeks 
after delivery (e11). In neonates with virologically con-
firmed congenital HCMV infection, regular hearing tests, 
assessments of age-appropriate cognitive development 
and inspection of the fundus should be performed—in 
addition to the initial check for the symptoms listed in 
Box 1—to ensure early identification of potential 
 late-onset defects (20, 27, 28). Some authors describe a 
correlation between the level of viral load in the blood/
urine of the fetus or newborn and the presence of 
 neurological late-onset deficits (26, 29, e27).

FIGURE 2

Laboratory diagnostic procedure (from [e11]: Courtesy of the German Association for the Control of Virus Diseases (Deutsche Vereinigung zur Bekämpfung der 
 Viruskrankheiten) and the German Society for Virology) (Deutsche Gesellschaft für Virologie) to determine the human cytomegalovirus (HCMV) infection status in 
 pregnant women with suspected primary HCMV infection, combined with possible actions.
Blue font: Result constellation; red font: interpretation; green border: actions; red border: further investigations required; gray background: constellation of results 
 typical for primary HCMV infection. 
* Note: The HCMV serostatus is determined at the start of pregnancy (HCMV screening), solely based on HCMV immunoglobulin (Ig)G testing. For more detailed 

 information refer to the S2K guideline of the Association of the Scientific Medical Societies in Germany (AWMF, Arbeitsgemeinschaft der Wissenschaftlichen 
 Medizinischen Fachgesellschaften) on the laboratory testing recommended to assess viral infections relevant in pregnancy (e11).

DNA, deoxyribonucleic acid; false-pos, false positive; neg, negative; PCR, polymerase chain reaction; pos, positive; WG, weeks’ gestation

along with exposure 
 in the family or  

at the workplace 
(child <3 years):

Hygiene counseling

no 
further  
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required

from 21 WG, if required:
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 According to Rawlinson et al. (e29), a combined analy-
sis of the studies of Revello et al. (31) and Nigro et al. 
(32) showed a trend towards efficacy in Forest plots. A 
 systematic review evaluating the efficacy of HIG 
 prophylaxis in pregnancy (n = 583) found in all in-
cluded studies a reduction in HCMV transmission rate 
and clinical symptoms among infected neonates; how-
ever, the results did not reach statistical significance 
(33) (Table). 

With regard to adverse events, the RCT by Revello 
et al. (31) found a trend towards increased prematurity 
und fetal growth retardation in the active group (13% 
versus 2% in the placebo group; p = 0.06), which is 
contrary to the results of the non-controlled study of 
Nigro et al. (37), reporting higher birth weights and 
longer pregnancy durations after repeated HCMV HIG 
administration. Revello et al. (31) reported birth defects 
or symptoms at birth in 13/48 patients (27.1%) in the 
active group and 9/47 patients (19.2%) in the placebo 
group. The validity of this secondary endpoint is very 
limited because fetuses with HCMV detection during 
amniocentesis were not included in the analysis. 
 Apparently, these pregnancies were terminated prema-
turely (active group n = 8; placebo group n = 10), but 
no detailed information was provided (31).

Another prenatal off-label treatment option is the 
oral administration of valacyclovir in pregnant women 
with moderately symptomatic HCMV-infected fetuses. 
A recently published, non-randomized and non-
 controlled study (38) demonstrated a better outcome in 
newborns of women treated with high-dose valacyclo-
vir (82% asymptomatic HCMV-infected newborns) 
compared to the untreated historic control group (43% 
asymptomatic HCMV-infected newborns). Pregnant 
women with severely symptomatic HCMV-infected 
 fetuses were excluded from the study, making the inter-
pretation of these results more difficult. Reported 
 adverse events include transient headache (2/41; 
4.81%) and a clinically not relevant increase 
(<40 IU/L) in AST and ALT levels (38).

Postnatal treatment options
For the postnatal antiviral treatment of symptomatic 
neonates, intravenous ganciclovir (GCV) and its oral 
prodrug valganciclovir (VGCV) are available for the 
off-label use. 

Intravenous GCV in a dose of 6 mg/kg body weight 
twice daily for 6 weeks significantly reduced the inci-
dence of HCMV-related hearing loss at age 6 months 
(0% vs. 42%; p<0.001) and 12 months (21% vs. 61%; 
p = 0.002) compared with placebo (10). In addition, 
Oliver et al. demonstrated in their RCT significant 
 positive differences in neurological development—as 
assessed by the number of delayed developmental mile-
stones (social contact, fine motor skills, language, and 
gross motor skills) after 12 months—in 71 infants with 
congenital HCMV infection (10.06 versus 17.14; 
p = 0.007) (39). However, both hearing loss after 12 
months (21% [10]) and developmental delays were also 
observed in the active group (39). The oral continuation 
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of GCV treatment with VGCV for another 10 months 
resulted in superior hearing compared to GCV alone 
(no hearing loss in children with initially normal 
 hearing vs. 35%; p = 0.001 [40, e30]). A randomized, 
placebo-controlled trial evaluating VGCV treatment in 
newborns with symptomatic HCMV infection (11) 
showed that in the long-term cohort (6-month treat-
ment) the results achieved with regard to hearing loss, 
the study’s primary outcome, were not superior to those 
achieved in the cohort with 6-week treatment. How-
ever, with regard to the secondary outcomes, hearing 
after 24 months (normal hearing or improved hearing: 
78% vs. 63%; p = 0.04) and the items related to the 
 language component (85 vs.73; p = 0.004) and to the 
receptive communication component (7.3 versus 5.2; 
p = 0.003) of the developmental neurological examin-
ation, using the Bayley III Test, at age 24 months, the 
participants of the 6-month treatment group had signifi-
cantly better scores compared to children of the control 
group with only 6 weeks of VGCV treatment. During 
the first 6 weeks, neutropenia was observed in only 
20% of the newborns with VGCV treatment, compared 
to 63% in the pilot study with GCV (10). Since both 
 active substances are myelotoxic and have not been ap-
proved for this indication, the decision to use or not to 
use them has to be made on an individual basis. The op-
tions for symptomatic treatment of severe late sequelae 
of congenital HCMV infection include neurorehabili-
tation and hearing aids or cochlear implants (e31). A 
systematic review evaluating hearing loss in children 
with congenital HCMV infection recommends to per-
form hearing screening at least until age 6 years (8). 
Systematic postnatal HCMV screening could be used to 
identify infected newborns who would then receive 
antiviral treatment (8, e32).  

Conclusion for clinical practice
Despite the comparatively high prevalence of the con-
dition, only a minority of pregnant women is aware of 
the prenatal risk posed by HCMV to the fetus (e33, e6). 
The AWMF guidelines recommend that at the time a 
pregnancy is confirmed the HCMV IgG serostatus 
should be tested (e11) to enable individual risk 
 assessment and prevention. Counseling of HCMV IgG-
seronegative pregnant women with regard to preven-
tive hygiene measures makes the most significant 
 contribution to the prevention of mother-to-fetus 
HCMV transmission (21, 22), without the risks associ-
ated with drug therapy. Only when a maternal primary 
HCMV infection is confirmed in the first trimester, a 
passive off-label immunization with HCMV HIG to 
prevent HCMV transmission should be taken into 
 consideration in the context of a study. However, 
antiviral treatment with valacyclovir after mother-to-
fetus transmission may be discussed on an individual 
basis (38). The affected pregnant woman should be 
comprehensively informed about the experimental 
 nature of the treatment, especially if the treatment is 
 offered outside of current study protocols, and give her 
written consent to the use of the drug in the legal frame-

work of an individual treatment attempt (compassion-
ate use). It should be added that in case the treatment 
costs are not covered by the health insurance, the pregnant 
woman has to pay the significant treatment costs herself.  

KEY MESSAGES

● Human cytomegalovirus (HCMV) is worldwide the most common pathogen 
causing teratogenic congenital infections.

● The current guidelines of the Association of the Scientific Medical Societies 
(AWMF) in Germany recommend to determine the HCMV immunoglobulin 
(Ig)G serostatus at the time a pregnancy is confirmed.

● Especially HCMV-seronegative pregnant women having contact with children 
(<3 years) benefit from hygiene counseling which is currently the most effec -
tive prevention against congenital HCMV infections.

● In pregnant women with primary HCMV infection during the first trimester, the 
option of a currently not evidence-based treatment with HCMV hyperimmuno-
globulin or antivirals, according to protocols of ongoing studies, may be 
 considered in individual cases based on the individual risk constellation.

● In newborns with clinical signs and symptoms of congenital HCMV infection or 
a history indicative of possible HCMV infection, a HCMV polymerase chain 
 reaction or a HCMV viral culture of urine or an oral mucosal swab should be 
performed.
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eFigure 1: Prenatal ultrasound image of a fetus at 26 weeks’ gestation after asymptomatic 
maternal human cytomegalovirus (HCMV) primary infection during the first trimester. The 
fetal CNS is damaged by embryofetal HCMV encephalitis: mild extension of the intracerebral 
CSF spaces, inflammatory periventricular augmented echogenicity and early microcephaly.

eFigure 2: Ultrasound image of a fetus at 24 weeks’ gestation with fetal ascites and intesti-
nal augmented echogenicity. The mother-to-fetus transmission of human cytomegalovirus 
(HCMV) following periconceptional maternal primary HCMV infection is confirmed by am-
niotic fluid testing.


