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ORIGINAL ARTICLE

Cytomegalovirus a common cause of intrauterine infection:
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ABSTRACT

Background: Congenital cytomegalovirus (CMV) infection affects nearly 1% of live births in the United States. Ten
percent of these infants have symptoms at birth and another 10 to 15% develop hearing loss or developmental problems.
The aim of this study was to compare CMV infection (IgM and IgG) rate in infants suspected for intrauterine infection
with the control group.

Patients and methods: A case-control study was performed in the Pediatrics Department of Hazrat Rasool Akram
Hospital in Tehran. The study population included 74 suspected cases of intrauterine infection (mean age, 4.7+3.7
months) and 65 normal healthy controls (mean age, 5.3+3.1 months). We compared serum CMV antibodies (IgM, 19G)
with ELISA kits.

Results: Acute and previous immunity to CMV (IgM and IgG) was found in 41.9% (31/74) and 74% (54/74) of cases,
respectively. These figures were 6.2% (4/65) and 95.4% (62/65) in controls, respectively. Acute infection (CMV-IgM)
was more common among cases (p<0.0001), but previous immunity (CMV-1gG) was more prevalent among controls
(p<0.001).

Conclusion: We concluded that CMV is the most common cause of intrauterine infection in infants aged less than 6
months as compared to the healthy ones. We prefer, at least in our country, to consider seropositive (CMV-IgM) infants
suspected of intrauterine infection (less than 6 months) as congenital form. To arrest the natural progression of
congenital CMV, we recommend prolonged course of oral analogues of ganciclovir for children with symptomatic
congenital CMV.

Keywords: Cytomegalovirus (CMV), Sensorineural hearing loss (SNHL), Congenital infections, Ganciclovir.
(Iranian Journal of Clinical Infectious Diseases 2010;5(1):9-13).

INTRODUCTION

Congenital cytomegalovirus (CMV) is one of in populations having a lower standard of living
the most common causes of congenital infection in (1,2). The effects of congenital CMV infection may
developed countries with reported incidences vary from a congenita syndrome to an
varying between 0.15 and 2.0%, with higher rates asymptomatic  course.  Infants that are
asymptomatic at birth, may still present handicaps
a a later age (1,2). In approximately 5% of the
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infants, CMV becomes clinically manifested with
damage to many organs including the liver, spleen,
brain, eye, and inner ear. Most infants, who are
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infected congenitally with CMV, are asymptomatic
at birth (2-4). The percent of congenital CMV
cases aone appears to account for al the cases
previoudly attributed to al congenital infections
(3,9).

Approximately 10% of congenitally infected
infants have clinical evidence of disease at birth.
The most severe form of congenital CMV infection
is referred to as Cytomegalic Inclusion Disease
(CID). CID amost aways occurs in women who
have primary CMV infection during pregnancy,
athough rare cases are described in women with
pre-existing immunity who presumably have
reactivation of infection during pregnancy. CID is
characterized by intrauterine growth retardation,
hepatosplenomegaly, hematological abnormalities
(particularly thrombocytopenia), and a variety of
cutaneous manifestations including petechiae and
purpura (i.e. blueberry muffin baby). However, the
most significant manifestations of CID are those
involving the centra  nervous  system.
Microcephaly, ventriculomegaly, cerebral atrophy,
chorioretinitis, and sensorineural hearing loss
(SNHL) are the most common neurological
consequences of CID (1-5).

Many studies suggest that congenital CMV
infection has a more relevant role in the etiology of
SNHL than previously reported. More than 40% of
the deafness cases with an unknown cause needing
rehabilitation, are caused by congenital CMV (5,6).
It accounts for approximately 4000 cases of
deafness yearly in the US. This hearing loss is
symmetric and may be progressive (7).Yet, 10 to
17% of these infants later may have unilateral or
bilateral deafness (with often is progressive),
differences in higher level auditory function and
possibly other neurodevel opmental sequel (6,7).

Diagnosis of congenital CMV is made by direct
detection of CMV in urine (8), detection of IgM
antibody in blood (9,10), or perilymphatic fluid
(11). The diagnosis of perinatal infection with
CMV is difficult, but is documented best by
negative CMV viral culture and CMV-IgM

antibody level at birth, positive viral culture and
CMV-IgM antibody at 8 to 16 weeks of age, and
persistence of CMV-IgG antibody. Detection of
antibody or virus in urine after the first year of life
is of no use, as most children develop immunity to
the virus (1,2,9,10). CMV-IgG seroconversion,
presence of CMV-IgM antibody and viral shedding
in salvia, urine and other body fluids al indicate
postnatal CMV infection (1,2,10,11). Treatment of
children with congenital cytomegalovirus infection
with ganciclovir is recommended (12).

Prior studies in Tehran detected previous
immunity (CMV-IgG) in 100% of primigravid
mothers living in Tehran (13,14). However,
congenital CMV infection (CMV-IgM in cord
blood) was diagnosed in 2.6% of their neonates
(14,15). CMV was reported as the most common
cause for SNHL in children in Tehran (15). The
goa of this study was to determine the role of
CMV infection by serology (CMV-IgM & 19G
ELISA) in <1 year old neonates suspected of
having intrauterine infection in comparison with
normal infants.

PATIENTS and METHODS

This case-control study was carried out in the
Pediatrics Department of Hazrat Rasool Akram
Hospital in Tehran. Our center is a tertiary care
general hospital with 500 active beds. The study
population included 74 infants suspected of
intrauterine infection (case) and 65 headlthy infants
(control). All subjects aged less than 1 year.

WHO criteria (2 major criteria/ or 1 major plus
2 minor) for intrauterine infection CRS (Congenital
Rubella Syndrome) was applied for case selection.
Mgor criteria include: cataract/glaucoma,
congenital heart disease, SNHL, and pigmented
retinopathy. Minor criteria include: purpura,
splenomegaly, microcephaly, mental retardation,
meningoencephalitis, radiolucent osteitis, and icter
on first day of birth.

The control group consisted of infants who were
hospitalized for elective surgery (i.e. undescended
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testes, hernia, orthopedic procedures, etc). They
underwent appropriate physical examination by
expert pediatricians before surgery. We used their
extra blood (which was taken for routine blood
tests before their surgery) for CMV serologic
analysis.

Initially a questionnaire was completed by an
authorized physician for each case and control,
followed by a complete clinical examination.
Blood sample (2ml) from each child was then
centrifuged and transferred to our research
laboratory. The serum was restored at -20°C
freezer, until the serologic tests were achieved. The
centrifuged blood specimens were screened using
ELISA assay for CMV IgM and 1gG antibodies.

The evaluation of specific CMV IgM and 1gG
antibodies were carried out with commercia kits
(Biochem, Germany). Both kits were used and the
results were interpreted as suggested by the
Manufacture guidelines.

Finaly, t-test was used to determine the
significant differences in means for al the
continuous variables. Chi  sguare vaues
(95%confidence interval, p<0.05) were calculated
for al categorica variables. All analyses were
conducted using SPSS software (version 10.0,
SPSSInc., USA).

This study was approved by the Ethical
Committee of the lran University of Medica
Sciences and Health Services.

RESULTS

The mean age of cases and controls was 4.7+3.7
and 5.3+3.1 months (a range, 1-12 month),
respectively. Totally, 47.2% of subjects were boy
and the remaining 52.8% were girls.

Serologic analysis revealed acute infection
(CMV-IgM positivity) in 41.9% (31/74) and
previous immunity (CMV-1gG positivity) in 74%
(54/74) of cases. Among controls, acute infection
was detected in 6.2% (4/65), while previous
immunity was noted in 95.4% (62/65).
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Thus, acute infection was more common among
cases (p<0.0001), but previous immunity (CMV-
IgG positivity) was more prevaent in controls
(p<0.001).

Furthermore, among cases, the mean age of
infants with acute infection (CMV-IgM positivity)
was not significantly differed from cases without
infection (CMV-IgM negative) (6 vs. 4.2 months,
p<0.3). Similarly, the mean age of infants with
previous immunity (CMV-IgG positivity) was
dlightly lower than cases with CMV-1gG negative
status (4.8 vs. 5.3 months, p<0.6).

DISCUSSION

In the present study, acute CMV infection
(IgM) was detected in 41.9% of suspected cases
(with mean age of 6 months). Acute CMV
infection was lower (6.2%) in controls. Mean age
of suspected cases with acute and previous
immunity was 6 and 4.8 months, respectively.
Mean age of the suspected cases with acute CMV
infection (6 months) was close to cases without
acute CMV infection (4.2 months).

We found higher rate of previous immunity
(positive CMV-1gG) in normal infants than cases
(95.4% vs 74%). Mean age of suspected cases with
protective antibodies was close to cases without
antibodies (4.8 vs 5.3 months). Indeed, 95.4% of
controls had protective antibodies (positive CMV -
1gG). Acute CMV infection (positive CMV-IgM)
observed only in 6.2% of cases. With respect to
higher rate of acute infection and lower rate of
previous antibodies in suspected cases, CMV
infection may play a significant role especialy in
younger cases (age <6months).

In our setting, CMV infection probably
happened in a seronegative susceptible fetus.
Presence of previous antibodies (CMV-IgG) in
intrauterine life was protective in controls. Absence
of these protective antibodies (negative CMV-1gG)
was demonstrated in suspected cases. In the last
decade, two studies determined CMV-IgG
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positivity in 98% and 100% of pregnant mothers,
with 96% reduction in the risk of congenital CMV
infection in their future pregnancies (13,14). Thus,
most neonatal infections are due to recurrent or
reactivated CMV infection in pregnant women;
hence screening of CMV antibodies in Iranian
pregnant women would not be helpful (14,15).

Previous immunity (CMV-IgG) observed in
most primigravid mothers living in Tehran (13,14).
It provides lower risk of primary CMV infection in
Iranian pregnant women as compared to women
living in United States (1,2). Congenitad CMV
reported in 2.6% of their neonates (positive CMV-
IgM in cord blood), and al being asymptomatic at
birth (14). The prevalence of congenital CMV
infection in live births in Iran is nearly 2.5% which
is higher than the figures (~1%) reported from
United States (1,2).

Presence of symptoms and sequel in
congenitally CMV infected infants is related to the
titer of CMV-IgM in cord blood (89% sensitivity,
and 100% specificity)(1-4,15,16).

We concluded that many cases of congenitally
infected infants were asymptomatic (or had mild
symptoms) and were not evaluated and diagnosed
in the period of present study. Only 10% of the
infected infants with symptoms at birth needed
follow up. Probably, 10 to 15% of all infected
cases will develop hearing loss or developmental
problems in future. Thus, we recommend screening
of neonatal cord blood at birth for specific CMV—
IgM antibody (ELISA). When CMV infection is
diagnosed during the early stage of life, treatment
should be commenced. Currently available oral
analogues of ganciclovir may facilitate earlier and
more prolonged therapy for children with
congenital CMV (12,16).

In conclusion, CMV infection is one of the most
common causes of intrauterine infection in
suspected infants. Most congenital CMV infections
are due to recurrent or reactivated CMV infection
in their mothers. Most of these congenitally
infected infants are asymptomatic at birth, however

10 to 17% of these infants may have unilateral or
bilateral deafness (which is often progressive).
Screening for CMV infection in the period of
pregnancy is not helpful, nevertheless, CMV-IgM
antibody (radioimmunoassay) screening of cord
blood of all neonates is recommended.

ACKNOWLEDGEMENT

This study was supported by the National
Research Center of Medical Science (NRCMS),
Research Center of Pediatric Infectious Diseases
and Research Center for Diseases of Ear, Nose, and
Throat of Iran University of Medical Sciences and
Health services.

REFERENCES

1.Fowler KB, Stagno S, Pass RF. Materna immunity
and prevention of congenital CMV infection. JAMA.
2003; 289(8):1008-11.

2.Gaytant MA, Rours Gl, Steegers EA, Galama JM,
Semmekrot BA. Congenital cytomegalovirus infection
after recurrent infection: Case reports and review of the
literature. Eur J Pediatr. 2003;162(4):248-53.

3.Noyola DE, Demmler GJ, Nelson CT, Griesser C,
Williamson WD, Atkins JT, et a. Early predictors of
neurodevel opmental outcome in symptomatic congenital
cytomegalovirus infection. . J Pediatr. 2001;138(3):325-
31.

4. Lanari M, Lazzarotto T, Venturi V, Papa |, Gabrielli
L, GuerraB, et al. Neonatal cytomegalovirus blood load
and risk of sequelae in symptomatic and asymptomatic
congenitally infected newborns. Pediatrics 2006;
117(1):e76-83.

5.Boppana SB, Fowler KB, Pass RF, Rivera LB,
Bradford RD, Lakeman FD, et a. Congenita
cytomegalovirus infection: association between virus
burden in infancy and hearing loss. J Pediatr. 2005;
146(6):817-23.

6.Dahle AJ, McCaollister FP, Stagno S, Reynolds DW,
Hoffman HE. Progressive hearing impairment in
children with congenital cytomegalovirus infection. J
Speech Hear Disord. 1979;44(2):220-9.

7.Barbi M, Binda S, Caroppo S, Ambrosetti U, Corbetta
C, Sergi P. A wider role for congenital cytomegalovirus
infection in sensorineural hearing loss. Pediatr Infect Dis
J. 2003;22(1):39-42.

Iranian Journal of Clinical Infectious Disease 2010;5(1):9-13



8.Yamamoto AY, Mussi-Pinhata MM, Pinto PC,
Figueiredo LT, Jorge SMJ. Usefulness of blood and
urine samples collected on filter paper in detecting
cytomegalovirus by the polymerase chain reaction
technique. J Virol Methods. 2001;97(1-2):159-64.

9.Barbi M, Binda S, Primache V, Caroppo S, Dido P,
Guidotti P, et al. Cytomegalovirus DNA detection in
Guthrie cards: a powerful tool for diagnosing congenital
infections. JClin Virol. 2000;17(3):159-65.

10. Tanaka N, Kimura H, lida K, Saito Y, Tsuge I,
Yoshimi A, e a. Quantitative analysis of
cytomegalovirus load using a rea-time PCR assay. J
Med Virol. 2000;60(4):455-62.

11. Sugiura S, Yoshikawa T, Nishiyama Y, Morishita
Y, Sato E, Hattori T, et al. Detection of human
cytomegalovirus DNA in perilymph of patients with
sensorineural hearing loss using real-time PCR. J Med
Virol. 2003;69(1):72-5.

12. Michaels MG, Greenberg DP, Sabo DL, Wald ER.
Treatment of children with congenital cytomegalovirus
infection with ganciclovir. Pediatr Infect Dis J. 2003;
22(6):504-9.

13. Moddares S, Moddares SH. Determination of CMV
infection in infants and mothers in Tehran. 6"
International Congress of Pediatrics. 1994, Oct 15-20;
Tehran, Iran.

14, Siadati SA, Noorbakhsh S, Rimaz SH. CMV
infection in primiparous pregnant women in Tehran.
Acta Medica Iranica 2002;40(3):136-9.

15. Noorbakhsh S, Farhadi M, Siadati A, Tabatabae A.
Study of TORCH suspected infants. Iranian J Pediatr
2005;15(Supp! 1):87.

16. Noorbakhsh S, Siadati A, Farhadi M, Masiedian F,
Tabatabael A, Jomeh E. Role of cytomegalovirus in
sensorineural hearing loss of children: a case-control
study Tehran, Iran. Int J Pediatr Otorhinolaryngol. 2008;
72(2):203-8.

Iranian Journal of Clinical Infectious Disease 2010;5(1):9-13

Noorbakhsh S. et al 13



