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ABSTRACT
INTRODUCTION Cytomegalovirus and herpes simplex virus are 
associated with congenital or perinatal infection, causing potential 
damage to the newborn. 

OBJECTIVES Determine the prevalence of active or latent infec-
tion by cytomegalovirus and herpes simplex virus in a population of 
mothers, congenital infection by these agents in their infants, and 
association between prevalence of virus infection in mothers and in 
their newborns. 

METHODS A cross-sectional study was conducted from June to Sep-
tember 2012 in a population of 95 pregnant women admitted to the Dr 
Ramón González Coro University Maternity Hospital during the third 
trimester of pregnancy, and their infants (98). Patients were tested for 
antibodies specifi c to these viruses; vaginal swabs and urine from the 
women and serum and urine from the newborns were tested for viral 

genome. The Fisher exact test with 95% confi dence interval was used 
for comparisons. 

RESULTS Of the women studied, 89.5% tested positive for cytomegalo-
virus and 83.2% for herpes simplex. Active infection from cytomegalovi-
rus was detected in 16.7%, and from herpes simplex in 3.2%. Congenital 
cytomegalovirus infection was detected in 4.1% of newborns; no herpes 
simplex virus infection was found in this group. Two newborns of women 
with active cytomegalovirus infection were congenitally infected. 

CONCLUSIONS Serology demonstrated that most of the women were 
immune to both viruses. Active cytomegalovirus infections are common 
in this population, and newborns of women with active cytomegalovirus 
infection during pregnancy are at increased risk of congenital infection. 

KEYWORDS Congenital infection, perinatal infection, cytomegalovi-
rus, herpes simplex virus, pregnant women, newborns, Cuba

INTRODUCTION 
Herpesviruses are a group of viruses that may have serious impli-
cations for infant morbidity and mortality. One of these, cytomega-
lovirus (CMV), can cause serious birth defects when acquired or 
reactivated during pregnancy, especially if infection occurs in the 
fi rst 20 weeks. Another, herpes simplex virus (HSV), can be asso-
ciated with congenital or, more often, perinatal infection, poten-
tially damaging the newborn.[1,2]

Seroepidemiological studies have shown that both viruses 
are widespread in human populations globally. Prevalence is 
higher and the virus is acquired at an early age among people 
of low socioeconomic status, in whom CMV prevalence can be 
as high as 100%.[1] Globally, HSV seroprevalence in adults is 
estimated at 60% for HSV-1 and 20% for HSV-2.[2] Incidence 
of congenital CMV infection is 0.5%–2.2% in developed coun-
tries, higher in developing countries;[1] in the USA, it is the 
leading cause of congenital anomalies. Neonatal herpes is a 
serious systemic disease with high morbidity and mortality and 
variable incidence (1.6–20/100,000 births); most infections are 
acquired in the birth canal from infected maternal secretions.[3]

Serological techniques are useful for determining in an immu-
nocompetent host whether an infection occurred in the past 
(indicated by IgG) or recently (indicated by IgM or by IgG sero-
conversion). IgM may be present in both primary and recurrent 
infections, but also may be absent during primary infection.[1–3] 
Therefore, CMV IgG seroconversion during pregnancy indicates 
primary infection, while detection of CMV IgG and IgM antibod-
ies indicates active infection, but does not confi rm presence of 
primary infection.[1]

Active infection during pregnancy is the presence of recent viral 
replication, whether primary or not. It is characterized by the 
presence of serological markers (IgM or IgG antibody serocon-

version), with or without detectable virus in host body fl uid. Con-
genital infection is infection of the fetus or newborn acquired in 
utero, symptomatic or not. It is characterized by detection of virus 
in any body fl uid or specifi c IgM in serum during the fi rst three 
weeks after birth.[4,5]

Perinatal infection by these agents refers to infection acquired 
at birth or in the fi rst days of life. Clinical signs of CMV and HSV 
acquired in the birth canal begin to appear from the tenth day of 
life. The virus is not detectable during the fi rst three days of life, 
but later may be found in blood and in some body fl uids. How-
ever, elevated specifi c IgM levels are not constant, detectable 
from 15 days after birth.[4,5]

In Cuba, CMV prevalence in pregnant women and incidence of 
congenital infection in newborn infants has been the subject of 
two previous studies. High CMV seroprevalence and intermedi-
ate incidence of congenital CMV infection was observed in the 
later study, conducted in 2007–2008.[4,5] No studies have been 
carried out concerning HSV seroprevalence or frequency of HSV 
shedding in pregnant Cuban women, and incidence of congenital 
or perinatal HSV infection in neonates is unknown.

Identifi cation of a newborn with congenital or perinatal infection 
with these viruses is necessary for monitoring and early detec-
tion of clinical complications in the neonatal period, or hearing, 
visual, or psychomotor developmental sequelae that may not be 
detectable at birth but require early intervention. It is essential, 
therefore, to identify pregnant women at risk of transmitting the 
infection to their infants during the prenatal or perinatal period. 
This study seeks to determine prevalence of active or latent CMV 
and HSV infection in pregnant women in the population studied, 
as well as prevalence of congenital CMV and HSV infection in 
infants born to them, and the association between CMV and HSV 
prevalence in these women and in their neonates.
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METHODS 
A cross-sectional study was conducted. The study population 
comprised 95 women admitted during the third trimester of preg-
nancy to Havana’s Dr Ramón González Coro University Mater-
nity Hospital (HMURGC) obstetrics service in June to September 
2012, who agreed to participate with their newborns (98 infants) 
and who did not withdraw during the study or followup periods. 
Reasons for admission to hospital were abnormalities found dur-
ing pregnancy, chronic diseases (associated with pregnancy or 
not) or full-term pregnancy. 

All participants were interviewed, using a previously prepared 
questionnaire. Blood and urine samples were collected and a 
vaginal swab was performed upon admission. In addition, blood 
and urine samples were collected from all newborns of participat-
ing mothers in the fi rst three days of life. 

Samples of serum were taken from participating women and their 
newborns to determine the presence of IgG and IgM antibodies 
to CMV and HSV (commercial ELISA kits DiaSorin, Italy). Multiple 
nested PCR was used for urine samples and vaginal swabs from 
the women and for urine and serum samples from the newborns. 
This PCR allows detection of fi ve viruses of the herpesvirus family 
(HSV, varicella zoster, CMV, human herpes virus 6, and Epstein-
Barr virus) in a single test tube, as described by Tenorio,[6] by 
amplifying a fragment of the viral polymerase gene of this group of 
viruses. In addition, a segment of the genome of an internal control 
(swine pseudorabies) was included to confi rm whether or not the 
amplifi cation reaction occurred in each run.

Both serology and viral genome detection were performed at the 
sexually-transmitted infections laboratory of the virology depart-
ment, at Havana’s Pedro 
Kourí Tropical Medicine 
Institute (IPK). These tests 
were performed to detect 
active infection. Medical 
records were reviewed 
during hospital stay to 
identify possible complica-
tions associated with her-
pesvirus infection.

A database was com-
piled for variable analysis 
using SPSS 11.5. Preva-
lence was calculated of 
active infection (detec-
tion of either IgM or viral 
genome) or latent CMV 
and HSV infection in 
mothers and of congeni-
tal infection (whether by 
detection of IgM or viral 
genome) in newborns. 
Absolute and relative 
frequencies were calcu-
lated for the remaining 
variables. The prevalence 
odds ratio (POR) was 
calculated with its 95% 
confi dence interval (CI) to 

assess associations between risk factors in mothers (prepreg-
nancy pathology, multiple pregnancy and pregnancy complica-
tions) and in newborns (preterm, low birth weight, cesarean 
section, instrumented delivery and physical signs of possible 
herpetic infection) and CMV and HSV prevalence (CMV or 
HSV IgM; HSV- or CMV-positive PCR in blood, urine or vaginal 
swab; and latent or active CMV and HSV infection). The Fisher 
exact test was used for comparisons with a signifi cance thresh-
old of p <0.05.

Ethics The study adhered to the Declaration of Helsinki 
and the ethical institutional standards of modern medicine. 
It was approved by the IPK and HMURGC research ethics 
committees. Qualified personnel explained the study in plain 
language to participating women before obtaining their writ-
ten consent. A copy of the informed consent was provided to 
each participant. Study procedures ensured confidentiality of 
all personal data. 

RESULTS 
CMV and HSV serology in pregnant women Most of the wom-
en were infected before the third trimester of pregnancy by CMV 
(89.5%) and HSV (83.2%), as evidenced by presence of the 
respective IgG.

CMV IgM was found in seven women (7.4%) in the third trimester 
and HSV IgM, in two (2.1%), indicating recent active infection. All 
women with CMV or HSV IgM also had specifi c IgG antibodies. 

Four women with CMV IgM reported prepregnancy pathology. 
Abnormalities in the current pregnancy (Table 1) were found in six 
patients with CMV IgM and two with HSV IgM.

Table 1: Prepregnancy pathology and pregnancy abnormalities associated with active CMV and HSV 
infection in mothers (n = 95) 

Medical history Mothers
n (%)

CMV IgM+
(n = 7)
n (%)

HSV IgM+
(n = 2)
n (%)

CMV PCR+
(n = 9)
n (%)

HSV PCR+
(n = 1)
n (%)

Prepregnancy 
pathology

Totala 49 (51.6) 4 (57.1) 0 4 (44.4) 1 (100.0)
Heart disease 19 (20.0) 1 (14.3) 0 2 (22.2) 0
Hypertension 17 (17.9) 3 (42.9) 0 0 0
Bronchial asthma 8 (8.4) 0 0 1 (11.1) 0
HSV genital lesions 3 (3.2) 0 0 1 (11.1) 1 (100.0)
Otherb 7 (7.4) 1 (14.3) 0 0 0

Abnormalities in 
current pregnancy 

Totala 70 (73.7) 6 (85.7) 2 (100.0) 7 (77.8) 1 (100.0)
Gestational hypertension 15 (15.8) 1 (14.3) 1 (50.0) 1 (11.1) 0
Suspected low fetal weight 21 (22.1) 2 (28.6) 1 (50.0) 3 (33.3) 1 (100.0)
Oligoamnios 10 (10.5) 1 (14.3) 0 0 0
Risk of preterm delivery 8 (8.4) 0 0 1 (11.1) 0
Threatened preterm delivery 5 (5.3) 0 0 2 (22.2) 0
Respiratory signs 7 (7.4) 0 0 0 0
HSV lesions in skin or 
mucous membranes 1 (1.1) 0 0 0 1 (100.0)

Otherc 33 (34.7) 3 (42.9) 0 1 (11.1) 1 (100.0)
No prepregnancy 
pathology or 
abnormalities in 
current pregnancy 

Total 5 (5.3) 0 0 1 (11.1) 0

a Women could have several prepregnancy pathologies or abnormalities in current pregnancy 
b Scleroderma, gastritis, anemia, lupus
c In vitro fertilization, artifi cial insemination, placenta previa, polyhydramnios, urinary tract infection, arthralgia, myalgia
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Herpesvirus genome detection in mothers CMV was the virus 
detected most frequently in vaginal swab samples (9 women, 
9.5%); one woman who excreted CMV vaginally also excreted it 
in urine. None of the women who excreted CMV genetic material 
had CMV IgM; all had CMV IgG. 

Four mothers in whom CMV genetic material was detected had 
prepregnancy pathologies. Seven of the nine patients PCR-positive 
for CMV had abnormalities in the current pregnancy; one had both 
suspected low fetal weight and risk of preterm delivery (Table 1). 

Unlike CMV, HSV was not detected in any of the urine and vaginal 
swab samples in this study. Perianal lesions clinically suspected 
as herpetic were found in one woman, for whom clinical diagnosis 
was virologically confi rmed. She was one of the patients with a 
history of genital herpetic lesions and suspected low fetal weight 
during pregnancy (the result of in vitro fertilization) (Table 1). This 
patient had HSV IgG on serology. 

CMV and HSV serology and virus detection in newborns 
All children of CMV- and HSV-immune mothers had IgG to the 
respective viruses, which is expected owing to passive trans-
placental transfer of IgG. CMV IgM was detected in two infants 
(2%), an indicator of congenital infection, since IgM does not 
cross the placenta and is self synthesized. One of the moth-
ers of these two children had a history of hypertension and 
suspected low fetal weight dur-
ing pregnancy, and was positive 
for CMV IgM; the child was con-
genitally infected and had low 
birth weight. The other mother had 
oligohydramnios, and, after vagi-
nal delivery, the newborn did not 
present abnormalities on physical 
examination.

CMV genome was found in serum 
of two newborns. The mother 
of one had a history of geni-
tal HSV lesions; a dichorionic, 
diamniotic twin pregnancy with 
risk of preterm birth resulted in 
preterm vaginal delivery of jaun-
diced twins; one was congeni-
tally infected with CMV, jaundiced 
because of maternal–fetal blood 
group incompatibility; the other 
had physiological jaundice. The 
mother of the other congenitally 
infected newborn developed ges-
tational hypertension and urinary 
tract infection with fever, as well 
as genital shedding of CMV. Her 
infant was asymptomatic during 
the first 72 hours of life.

In summary, four infants (4.1%), 
were congenitally infected with CMV 
(two with CMV IgM and two with 
CMV genome detected in serum). 
None had HSV IgM or HSV genetic 
material in serum or urine.

Relationship of active CMV infection in mothers with congen-
ital infection in neonates 
In all, 16 women (16.8%) developed active CMV infection dur-
ing pregnancy (7 had CMV IgM, and CMV genome was detect-
ed in 9). Of the four congenitally infected newborns, two were 
born to mothers with active CMV infection during the last ges-
tational trimester (one woman had CMV IgM; the other, CMV 
excretion, as indicated in Table 2). Congenital CMV infection, 
therefore, was three times more common (POR 3.25, CI 1.09–
9.68, p = 0.07) in infants born to mothers with active infection 
during pregnancy (Figure 1).

Furthermore, two of the four newborns congenitally infected with 
CMV showed clinical signs within the fi rst 72 hours of life. One had 
jaundice due to maternal–fetal blood group incompatibility and 
another low birth weight; both were born to mothers with prepreg-
nancy pathology. No association was found, however, between 
the different risk factors and presence of active CMV or HSV in 
pregnant patients or congenital infection in neonates (p >0.05). 

DISCUSSION 
Detection of CMV and HSV antibodies in pregnant women The 
results found for prevalence of CMV IgG agree with those previ-
ously reported by Correa in Cuba, in a study of 1131 pregnant 
women in three municipalities of Havana, where a prevalence 
of 92.7% was found.[5] Similar values are also reported in other 

Table 2: Relationship between mothers’ and newborns’ virology results (n = 95)

Maternal results
Congenital infection in newborn

CMV IgM+ CMV PCR+ Total CMV Total HSV

Active infection 
in mother

CMV IgM+ (n = 7) 1 0 1 0
CMV PCR+ (n = 9) 0 1 1 0
HSV IgM+ (n = 2) 0 0 0 0
HSV PCR+ (n = 1) 0 0 0 0
Total (n = 16) 1 1 2 0

Mothers without active infection (n = 79) 1 1 2 0
Total 2 2 4 0

Figure 1: CMV and HSV frequency in mothers and their newborns

95 Mothers

98 Newborns

CMV

CMV+
4.1% (4)

HSV

HSV+
0% (0)

IgG+
89.5% (85)

IgG+
83.2% (79)

IgM+
7.4% (7)

IgM+
2% (2)

IgM+
2.1% (2)

PCR+
9.5% (9)

PCR+
2% (2)

PCR+
1.1% (1)
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Latin American countries, such as 92.9% in Colombia in 2008[7] 
and 84% in Panama in 2007.[8] Developed countries show low-
er prevalence of CMV infection in pregnant women, as seen in 
studies conducted in Portugal (2001–2002, 77%) and Germany 
(1996–2010, 42.3%).[9,10]

Globally, prevalence of HSV antibodies is generally lower than 
CMV prevalence, especially for HSV type 2, <33%,[11,12] where-
as for HSV-1, values <65% are described in the general popu-
lation.[11,13] In this study, serological screening was performed 
using a commercial kit that detects antibodies to both viruses 
(HSV-1 and -2), which may explain the higher percentage of sero-
positivity than in previous reports.

HSV and CMV incidence increases with age, low socioeconomic 
status and presence of other sexually transmitted infections.
[14] This was not observed in our study, probably because of 
the small sample size, which precluded demonstration of these 
associations. 

Presence of IgM for either of these viruses indicated active infec-
tion during the current pregnancy. We were unable to conduct 
further studies—including studies of specifi c IgG antibody avid-
ity, for example—to determine whether these constituted primary 
infections, and this is one of the main limitations of our research. 

The rate we found for CMV IgM in the third trimester of pregnancy 
(0.8%) was higher than that reported by Correa in the fi rst trimes-
ter of pregnancy.[5] This may be related to the later timing and to 
inclusion of a number of patients with prepregnancy pathologies 
or pregnancy abnormalities requiring hospitalization, conditions 
that might favor viral reactivation or acquisition of new strains.[15] 
Findings of a study conducted in Poland, however, showed a high 
rate of CMV IgM positivity (13%) in Polish pregnant women with 
no associated abnormalities.[16]

HSV IgM is rarely found in adults, since most people acquire HSV 
in childhood, and not all such patients have elevated HSV IgM.[11] 
In pregnant women, there is a degree of physiological immunosup-
pression that causes activation of infection by these opportunistic 
agents.[11,17] If we add the fact that part of the study sample had 
conditions that increased risk of obstetrical and maternal damage, 
viral reactivation becomes more likely.

Detection of genome of the studied herpesviruses in samples 
from pregnant women Asymptomatic CMV excretion in urine 
and vaginal secretions is a common phenomenon in immunocom-
petent women of reproductive age. CMV can be isolated in urine 
and cervical mucus in 2%–28% of pregnant women. Furthermore, 
it has been demonstrated that during pregnancy, virus excretion 
increases by 35%, which may account for the high frequency of 
detection in our study.[17] 

Given that asymptomatic HSV excretion can also occur in gen-
ital secretions, it can be detected in vaginal swabs and urine 
samples (owing to the drag mechanism of urine). It is uncom-
mon, however, to fi nd this agent in pregnant women.[18] Genital 
shedding of these viruses in the third trimester of pregnancy is 
important in perinatal transmission in the birth canal.[11,17,19] 
Congenital infection can occur in these cases because of trans-
mission by ascending pathway or, as occurs more often, through 
blood.[17,20]

Perianal lesions clinically suspected as herpetic were found, 
however, in one woman, for whom clinical diagnosis was viro-
logically confi rmed. Hence, when CMV infection is suspected, a 
search for viral genetic material should be performed to confi rm 
diagnosis.[21] 

A higher frequency of CMV IgM detection (30%) is normally found 
in newborns of mothers with poor obstetrical history or abnormali-
ties during pregnancy.[22] Our fi ndings differ from this observa-
tion, probably owing to strict antenatal and natal control in Cuba. 
Kourí found that 1.1% of Cuban newborns in 2007–2008 were 
congenitally infected with CMV, through detection of viral genome 
in saliva and urine samples.[4] The fi nding of CMV viremia in 2% 
of infants in our study is slightly higher, which may be related to 
the high proportion of our sample with prepregnancy pathologies 
or abnormalities in the current pregnancy.

CMV and HSV serology and virus genome detection in new-
born infants The fact that no infants were found with HSV IgM may 
be because this virus does not have demonstrated transplacen-
tal transmission; hence, congenital HSV infection is rare,[11,23] 
making it unlikely to fi nd a case of congenital HSV infection in our 
small sample (only three women with active HSV infection). 

The most frequent source of neonatal herpes is perinatal HSV 
transmission, occurring mainly during passage through the birth 
canal of mothers excreting HSV in genital discharges, whether 
or not the women are symptomatic.[24] The facts that HSV IgM 
synthesis occurs in the fi rst days after acquiring perinatal infec-
tion[11] and that this synthesis is delayed in the fetus and the new-
born because of immune system immaturity[25] explain why HSV 
IgM is not detected in newborns. Furthermore, in this study, HSV 
DNA was only detected in a perianal lesion in one mother, who 
was prescribed acyclovir and also underwent cesarean section to 
avoid perinatal virus transmission.

Relationship of active CMV infection in mothers with con-
genital infection in neonates The relationship between maternal 
and fetal/neonatal infection has been previously demonstrated.
[17] Kourí and Correa reported that Cuban pregnant patients with 
active CMV infection were at risk of having congenitally infected 
children when compared with those in whom viral activity was not 
detected during pregnancy.[4,5]

It is generally understood that pregnant women infected with CMV 
can transmit this infection during pregnancy, and risk is higher 
for a mother with primary infection (5%–15%) than for one with 
nonprimary infection (<2%).[26] This relationship could not be 
assessed in our study, since we could not differentiate women by 
type of infection.

According to Lazzarotto, given that CMV is commonly excreted 
in body secretions during and after pregnancy, its isolation in 
urine and/or cervical secretions (57.1% and 29.2%, respective-
ly) in the fi rst two trimesters of pregnancy is a poor indicator of 
risk of intrauterine transmission and severity of fetal/neonatal 
damage.[27]

About 11% of CMV-infected infants have clinical signs at birth; of 
these, jaundice is detected in 30% and intrauterine growth retar-
dation in 47%. Therefore, these fi ndings are common in congeni-
tally infected children.[17]
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Kourí’s previous study on congenital CMV infection found that 
16.7% (2/12) of congenitally infected infants had clinical signs at 
birth.[4] As for CMV viremia, our higher fi ndings may be due to the 
large number of women with prepregnancy pathologies or preg-
nancy abnormalities that could predispose to higher rates of con-
genital infection, and to our smaller sample size. Also, the clinical 
signs associated with congenital infection are not specifi c to CMV.

It has been demonstrated that CMV transmission rates are lower 
the earlier the infection occurs in pregnancy, but the proportion of 
fetuses/neonates with clinical signs among those infected is larg-
er.[17] The two cases of congenital infection from mothers with 
active maternal infection were probably due to active infection dur-
ing the fi rst or second trimester.

The present study had the following limitations: small sample size: 
over-representation of women with pathologies or alterations dur-
ing pregnancy; and undetermined status of participants prior to 
third trimester of pregnancy concerning CMV and HSV infections. 

This is the fi rst Cuban research to examine active HSV infec-
tion in pregnant women and their newborns, as well as the pos-
sible relationships among several maternal and neonatal factors. 

In addition, the relationship of chronic diseases and pregnancy 
abnormalities with congenital and perinatal CMV and HSV infec-
tion was studied in a group of pregnant women at a specialized 
hospital. It is important to look for these agents in pregnant women 
and neonates, since they are becoming more important in devel-
oped countries or countries with good health services, where 
hepatitis B, syphilis and HIV are already diagnosed early. CMV 
and HSV are not screened for routinely in pregnant women or 
newborns, but they are currently responsible for most cases of 
congenital and perinatal infections, with consequent increase in 
infant morbidity, mortality and longterm sequelae (psychomotor 
retardation, neurosensory deafness, blindness, etc.). Identifying 
possible factors associated with CMV and HSV detection in preg-
nant women and neonates and their early diagnosis during preg-
nancy or in the neonatal period could therefore help reduce infant 
morbidity and mortality and prevent sequelae.

CONCLUSIONS
Most of the Cuban women studied were immune to both CMV and 
HSV, with active CMV infection more frequent than active HSV 
infection. Newborns of women with active CMV infection are at 
greater risk of congenital infection. 
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