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The challenges of managing
CMV infection during pregnancy

Cytomegalovirus infection manifestations in the mother and fetus depend
upon the mother’s immune status, the time in gestation that maternal
infection occurs, and whether the infection is primary versus recurrent.
Here, a focus on virology, diagnosis, and best management measures.
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CASE Anomalous findings on fetal

anatomic survey

A 27-year-old previously healthy primigravid

woman is at 18 weeks’ gestation. She is a first-

grade schoolteacher. On her fetal anatomic

survey, the estimated fetal weight was in the

eighth percentile. Echogenic bowel and a small

amount of ascitic fluid were noted in the fetal

abdomen. The lateral and third ventricles were

mildly dilated, the head circumference was

2 standard deviations below normal, and the

placenta was slightly thickened and edematous.

e What is the most likely diagnosis?

e What diagnostic tests are indicated?

e What management options are available for
this patient?
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ytomegalovirus (CMV) is the most

common of the perinatally transmit-

ted infections, affecting 1% to 4%
of all pregnancies. Although the virus typi-
cally causes either asymptomatic infection
or only mild illness in immunocompetent
individuals, it can cause life-threatening
disease in immunocompromised persons
and in the developing fetus. In this article,
we review the virology and epidemiology
of CMV infection and then focus on the key
methods to diagnose infection in the mother
and fetus. We conclude by considering mea-
sures that may be of at least modest value in
treating CMV in pregnancy.

Virology of CMV infection
Cytomegalovirus is a double-stranded DNA
virus in the Herpesviridae family. This ubiq-
uitous virus is present in virtually all secre-
tions and excretions of an infected host,
including blood, urine, saliva, breast milk,
genital secretions, and tissues and organs
used for donation. Infection is transmitted
through direct contact with any of the sub-
stances listed; contact with infected urine or
saliva is the most common mode of transmis-
sion. Disease occurrence does not show sea-
sonal variation.

After exposure, an incubation period of
28 to 60 days ensues, followed by develop-
ment of viremia and clinical symptoms. In the
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majority of exposed individuals, CMV estab-
lishes a lifelong latent infection, and recur-
rent episodes of illness can occur as a result
of reactivation of latent virus (also known as
secondary infection) or, more rarely, infec-
tion with a new viral strain. In fact, most CMV
illness episodes in pregnancy represent a
reactivation of a previous infection rather
than a new infection.

Following initial infection, both IgM
(immunoglobulin M) and IgG (immuno-
globulin G) antibodies develop rapidly and
can be detected in blood within 1 to 2 weeks.
IgM levels typically wane within 30 to 60 days,
although persistence for several months is
not unusual, and levels also can increase with
viral reactivation (secondary infection). IgG
antibodies typically persist for many years
after a primary infection.

Intrauterine CMV infection occurs
through hematogenous transplacental pas-
sage during maternal viremia. The risk of
transmission and severity of fetal effects
depend on whether or not the infection is
primary or secondary in nature as well as the
gestational age at fetal exposure.'?

Additionally, postnatal vertical trans-
mission can occur through exposure to viral
particles in genital secretions as well as breast
milk. CMV acquired in the postnatal period
rarely produces severe sequelae in a healthy
term neonate, but it has been associated with
an increased rate of complications in very low
birth weight and premature newborns.?

Who is at risk

Congenital CMV, which occurs in 2.1 to 7.7
per 10,000 live births in the United States,
is both the most common congenital infec-
tion and the leading cause of nonhereditary
congenital hearing loss in children.*® The
main reservoir of CMV in the United States
is young children in day care settings, with
approximately 50% of this population show-
ing evidence of viral shedding in saliva.! Adult
populations in North America have a high
prevalence of CMV IgG antibodies indicative
of prior infection, with rates reaching 50% to
80%. Among seronegative individuals aged
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12 to 49, the rate of seroconversion is approx-
imately 1 in 60 annually.® Significant racial
disparities have been noted in rates of sero-
prevalence and seroconversion, with higher
rates of infection in non-Hispanic Black and
Mexican American individuals.® Overall, the
rate of new CMYV infection among pregnant
women in the United States is 0.7% to 4%."

Clinical manifestations
Manifestations of infection differ depend-
ing on whether or not infection is primary or
recurrent (secondary) and whether or not the
host is immunocompetent or has a compro-
mised immune system. Unique manifesta-
tions develop in the fetus.

CMV infection in children and adults.
Among individuals with a normal immune
response, the typical course of CMV is either
no symptoms or a mononucleosis-like illness.
In symptomatic patients, the most common
symptoms include malaise, fever, and night
sweats, and the most common associated
laboratory abnormalities are elevation in liver
function tests and a decreased white blood cell
count, with a predominance of lymphocytes.?

Immunocompromised individuals are
at risk for significant morbidity and mor-
tality resulting from CMV. Illness may be
the result of reactivation of latent infection
due to decreased immune function or may
be acquired as a result of treatment such as
transplantation of CMV-positive organs or
tissues, including bone marrow. Virtually any
organ system can be affected, with poten-
tial for permanent organ damage and death.
Severe systemic infection also can occur.
CMV infection in the fetus and neonate.
As noted previously, fetal infection develops
as a result of transplacental passage coinci-
dent with maternal infection. The risk of CMV
transmission to the fetus and the severity of
fetal injury vary based on gestational age at
fetal infection and whether or not maternal
infection is primary or secondary.

In most studies, primary maternal
infections are associated with higher rates
of fetal infection and more severe fetal
and neonatal disease manifestations.>”%

FAST
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Congenital CMV
occurs in 2.1 to
7.7 per 10,000 live
births in the United
States and is both
the most common
congenital
infection and the
leading cause of
nonhereditary
congenital hearing
loss in children
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TaLE Risks of fetal CMV transmission and symptomatic fetal infection based on timing of
maternal infection?”.17:20

Likelihood of fetal transmission Rate of symptomatic ililness among infected neonates
Trimester Primary>""" : Secondary?>'"" Primary® : Secondary>'’
First : 20%-30% 0.5%-2% 20%-30% <1%
Second 34%-40% 5%-9%
Third 40%-70% Low

Abbreviation: CMV, cytomegalovirus.
2Variation by trimester of exposure not well established.

FAST
TRACK

Among survivors
of symptomatic
congenital CMV,
more than 50%
have long-term
neurologic
morbidities that
may include
sensorineural
hearing loss,
seizures, vision
impairment, and
developmental
disabilities

Primary infections carry an overall 30% to
40% risk of transmission to the fetus.”"' The
risk of fetal transmission is much lower with
arecurrent infection and is usually less than
2%." Due to their greater overall incidence,
secondary infections account for the major-
ity of cases of fetal and neonatal CMV dis-
ease.” Importantly, although secondary
infections generally have been regarded as
having a lower risk and lower severity of fetal
and neonatal disease, several recent studies
have demonstrated rates of complications
similar to, and even exceeding, those of pri-
mary infections.'**?

The TABLE provides a summary of the
risks of fetal transmission and symptom-
atic fetal infection based on trimester of
pregnancy.>!16-18

In the fetus, CMV may affect multiple
organ systems. Among sonographic and
magnetic resonance imaging (MRI) findings,
central nervous system (CNS) anomalies are
the most common."”® These can include
microcephaly, ventriculomegaly, and peri-
ventricular calcifications. The gastrointes-
tinal system also is frequently affected, and
findings include echogenic bowel, hepato-
splenomegaly, and liver calcifications. Lastly,
isolated effusions, placentomegaly, fetal
growth restriction, and even frank hydrops
can develop. More favorable neurologic out-
comes have been demonstrated in infants
with no prenatal brain imaging abnormali-
ties.?*?! However, the role of MRI in prenatal
prognosis currently is not well defined.

FIGURE 1 illustrates selected sonographic
findings associated with fetal CMV infection.

About 85% to 90% of infants with
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congenital CMV that results from primary
maternal infection have no symptoms at
birth. Among the 10% to 15% of infants that
do have symptoms, petechial rash, jaun-
dice, and hepatosplenomegaly are the most
common manifestations (“blueberry muf-
fin baby”). Approximately 10% to 20% of
infants in this group have evidence of cho-
rioretinitis on ophthalmologic examination,
and 50% show either microcephaly or low
birth weight.*

Among survivors of symptomatic con-
genital CMV, more than 50% have long-term
neurologic morbidities that may include
sensorineural hearing loss, seizures, vision
impairment, and developmental disabili-
ties. Note that even when neonates appear
asymptomatic at birth (regardless of whether
infection is primary or secondary), 5% may
develop microcephaly and motor deficits,
10% go on to develop sensorineural hearing
loss, and the overall rate of neurologic mor-
bidity reaches 13% to 15%.'** Some of the
observed deficits manifest at several years of
age, and, currently, no models exist for pre-
diction of outcome.

Diagnosing CMV infection
Maternal infection

If maternal CMV infection is suspected based
on a symptomatic illness or an abnormal
fetal ultrasound exam, the first diagnostic
test should be an assessment of IgM and IgG
serology. If the former test results are positive
and the latter negative, the diagnosis of acute
CMV infection is confirmed. A positive serum
CMV DNA polymerase chain reaction (PCR)
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ricure 1 Selected ultrasound findings indicative of fetal CMV infection

Ultrasound images showing (A) echogenic bowel (arrows point to bowel and femur, which have similar echogenicity); (B) ascites
(asterisk); and (C) liver calcifications (large arrows).

Abbreviation: CMV, cytomegalovirus.

test adds additional assurance that the diag-
nosis is correct. Primary infection, as noted
above, poses the greatest risk of serious injury
to the fetus.!

A frequent diagnostic dilemma arises
when both the IgM and IgG antibody are
positive. Remember that CMV IgM antibody
can remain positive for 9 to 12 months after
a primary infection and can reappear in the
maternal serum in the face of a recurrent or
reactivated infection. When confronted by
both a positive IgM and positive IgG result,
the clinician should then order IgG avidity
testing. If the avidity is low to moderate, which
reflects poor binding of antibody to the virus,
the patient likely has an acute infection. If the
avidity is high, which reflects enhanced bind-
ing of antibody to virus, the patient probably
has a recurrent or reactivated infection; this
scenario poses less danger to the developing
fetus. The presence of CMV DNA in serum
is also more consistent with acute infection,
although viremia still can occur with recur-
rent infection. FIGURE 2 (page 40) presents a
suggested algorithm for the diagnosis of CMV
in the pregnant patient.!

If a diagnosis of maternal CMV infec-
tion is confirmed, liver function tests should
be obtained to determine if CMV hepatitis is
present. If the liver function tests are abnor-
mal, a coagulation profile also should be per-
formed to identify the mother who might be
atrisk for peripartum hemorrhage.
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Fetal infection

The single best test for confirmation of con-
genital CMV infection is detection of viral
DNA and quantitation of viral load in the
amniotic fluid by PCR. If the amniocente-
sis is performed prior to 20 weeks’ gestation
and is negative, the test should be repeated in
approximately 4 weeks.19%

Detection of viral DNA indicates con-
genital infection. The ultimate task, however,
is to determine if the infection has injured the
fetus. Detailed ultrasound examination is the
key to identifying fetal injury. As noted pre-
viously, the principal ultrasonographic find-
ings that suggest congenital CMV infection
include2,19,20,21,25:

« hydropic placenta

o fetal growth restriction

o microcephaly (head circumference more
than 3 standard deviations below the mean)

o periventricular calcifications

« enlarged liver

« echogenic bowel

e ascites

o fetal hydrops.

Management: Evidence

on CMV hyperimmune

globulin, valacyclovir

If the immunocompetent mother has clini-
cal manifestations of infection, she should
receive symptomatic treatment. She should

FAST
TRACK

The single best test
for confirmation

of congenital

CMV infection

is detection of

viral DNA and
quantitation of viral
load in the amniotic
fluid by PCR

Vol. 35 No. 11 | November 2023 | OBG Management 39



Infectious Disease CONSULT

ricure 2 Diagnostic algorithm for maternal CMV infection’

CMV infection suspected based
on maternal symptoms or fetal
sonographic findings

Obtain anti-CMV IgG and IgM

and serum CMV PCR

Acute primary infection

IgM positive IgM positive
1gG negative IgG positive
PCR positive PCR positive/negative

1gG avidity testing
|

Low avidity/
PCR positive

Probable acute

1
High avidity/
PCR positive/negative

Recurrent or

'II?QA\%-PI(- primary infection reactivated infection

Ifa patient has Abbreviations: CMV, cytomegalovirus; IgG, immunoglobulin G; IgM, immunoglobulin M; PCR, polymerase chain reaction.

infection in the first e encouraged to rest as much as possible, In 2005, a report from Nigro and col-
half of pregnancy,  stay well hydrated, and use acetaminophen leagues stimulated great hope that CMV-

particularly in the
first trimester,

(1,000 mg every 6 to 8 hours) as needed for
malaise and fever.

specific hyperimmune globulin (CytoGam)
might be of value for both treatment and

she should be However, if the mother is immunocom-  prophylaxis for congenital infection.2® These
counseled that promised and has signs of serious compli- authors studied 157 women with confirmed
the risk of fetal cations, such as chorioretinitis, hepatitis, primary CMV infection. One-hundred forty-
infection is or pneumonia, more aggressive therapy is eight women were asymptomatic and were
approximately 40% indicated. Drugs used in this setting include  identified by routine serologic screening,
and that about 5%  foscarnet and ganciclovir and are best pre- 8 had symptomatic infection, and 1 was

to 15% of infants
will be severely
affected at birth

scribed in consultation with a medical infec-
tious disease specialist.

At this time, no consistently effective
therapy for congenital infection is available.
Therefore, if a patient has primary CMV infec-
tion in the first half of pregnancy, particularly
in the first trimester, she should be counseled
that the risk of fetal infection is approximately
40% and that approximately 5% to 15% of
infants will be severely affected at birth.
Given this information, some patients may
opt for pregnancy termination.
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identified because of abnormal fetal ultra-
sound findings. Forty-five women had CMV
detected in amniotic fluid by PCR or culture
more than 6 weeks before study enrollment.
Thirty-one of these women were treated
with intravenous hyperimmune globulin
(200 U or 200 mg/kg maternal body weight);
14 declined treatment. Seven of the latter
women had infants who were acutely symp-
tomatic at the time of delivery; only 1 of the
31 treated women had an affected neonate
(adjusted odds ratio [OR], 0.02; P<.001). In
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this same study, 84 women did not have a
diagnostic amniocentesis because their infec-
tion occurred within 6 weeks of enrollment,
their gestational age was less than 20 weeks,
or they declined the procedure. Thirty-seven
of these women received hyperimmune glob-
ulin (100 U or 100 mg/kg) every month until
delivery, and 47 declined treatment. Six of
the treated women delivered infected infants
compared with 19 of the untreated women
(adjusted OR, 0.32; P<.04).

Although these results were quite
encouraging, several problems existed with
the study’s design, as noted in an editorial that
accompanied the study’s publication.? First,
the study was not randomized or placebo
controlled. Second, patients were not strati-
fied based on the severity of fetal ultrasound
abnormalities. Third, the dosing of hyperim-
mune globulin varied; 9 of the 31 patients in
the treatment group received additional infu-
sions of drug into either the amniotic fluid or
fetal umbilical vein. Moreover, patients in the
prophylaxis group actually received a higher
cumulative dose of hyperimmune globulin
than patients in the treatment group.

Two subsequent investigations that
were better designed were unable to verify
the effectiveness of hyperimmune globulin.
In 2014, Revello and colleagues reported
the results of a prospective, randomized,
placebo-controlled, double-blinded study of
124 women at 5 to 26 weeks’ gestation with
confirmed primary CMV infection.” The rate
of congenital infection was 30% in the group
treated with hyperimmune globulin and 44%
in the placebo group (P=.13). There also was
no significant difference in the concentra-
tion of serum CMV DNA in treated versus
untreated mothers. Moreover, the number of
adverse obstetric events (preterm delivery,
fetal growth restriction, intrahepatic cho-
lestasis of pregnancy, and postpartum pre-
eclampsia) in the treatment group was higher
than in the placebo group, 13% versus 2%.

In 2021, Hughes and colleagues pub-
lished the results of a multicenter, double-
blind trial in 399 women who had a diagnosis
of primary CMV infection before 23 weeks’
gestation.” The primary outcome was
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Key points on CMV infection in pregnancy

e Cytomegalovirus infection is the most common of the perinatally

transmitted infections.

e Maternal infection is often asymptomatic. When symptoms are
present, they resemble those of an influenza-like illness. In im-
munocompromised persons, however, CMV may cause serious
complications, including pneumonia, hepatitis, and chorioretinitis.

e The virus is transmitted by contact with contaminated body fluids,
such as saliva, urine, blood, and genital secretions.

e The greatest risk of severe fetal injury results from primary maternal

infection in the first trimester of pregnancy.

e Manifestations of severe congenital CMV infection include growth
restriction, microcephaly, ventriculomegaly, hepatosplenomegaly,
ascites, chorioretinitis, thrombocytopenia, purpura, and hydrops

(“blueberry muffin baby”).

e Late manifestations of infection, which usually follow recurrent
maternal infection, may appear as a child enters elementary school
and include visual and auditory deficits, developmental delays, and

learning disabilities.

e The diagnosis of maternal infection is confirmed by serology and
detection of viral DNA in the serum by PCR testing.

e The diagnosis of fetal infection is best made by a combination
of abnormal ultrasound findings and detection of CMV DNA in
amniotic fluid. The characteristic ultrasound findings include plac-
entomegaly, microcephaly, ventriculomegaly, growth restriction,

echogenic bowel, and serous effusions/hydrops.

¢ Treatment of the mother with antiviral medications such as va-
lacyclovir may be of modest value in reducing placental edema,
decreasing viral load in the fetus, and hastening the resolution of
some ultrasound findings, such as echogenic bowel.

e While initial studies seemed promising, the use of hyperimmune
globulin has not proven to be consistently effective in treating

congenital infection.

defined as a composite of congenital CMV
infection or fetal/neonatal death. An adverse
primary outcome occurred in 22.7% of the
patients who received hyperimmune globu-
lin and 19.4% of those who received placebo
(relative risk, 1.17; 95% confidence interval
[CI], 0.80-1.72; P=.42).

Jacquemard and colleagues. then pro-
posed a different approach.* In a small pilot
study of 20 patients, these authors used high
doses of oral valacylovir (2 g 4 times daily) and
documented therapeutic drug concentrations
and a decline in CMV viral load in fetal serum.
Patients were not stratified by severity of fetal
injury at onset of treatment, so the authors
were unable to define which fetuses were most
likely to benefit from treatment.

CONTINUED ON PAGE 42
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FAST
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From these
investigations we
conclude that
hyperimmune
globulin is unlikely
to be of value in
treating congenital
CMV infection,
especially if the
fetus already

has sonographic
findings of

severe injury

In a follow-up investigation, Leruez-
Ville and colleagues reported another small
series in which high-dose oral valacyclovir
(8 g daily) was used for treatment.’! They
excluded fetuses with severe brain anomalies
and fetuses with no sonographic evidence of
injury. The median gestational age at diag-
nosis was 26 weeks. Thirty-four of 43 treated
fetuses were free of injury at birth. In addi-
tion, the viral load in the neonate’s serum
decreased significantly after treatment, and
the platelet count increased. The authors
then compared these outcomes to a his-
torical cohort and confirmed that treatment
increased the proportion of asymptomatic
neonates from 43% without treatment to 82%
with treatment (P<.05 with no overlapping
confidence intervals).

We conclude from these investigations
that hyperimmune globulin is unlikely to be
of value in treating congenital CMV infec-
tion, especially if the fetus already has sono-
graphic findings of severe injury. High-dose
oral valacyclovir also is unlikely to be of value
in severely affected fetuses, particularly those
with evidence of CNS injury. However, anti-
viral therapy may be of modest value in situ-
ations when the fetus is less severely injured.

Preventive measures
Since no definitive treatment is available
for congenital CMV infection, our efforts as
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