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Abstract
Background and Aims: Primary infections of rubella and human cytomegalovirus (HCMV)
can lead to severe complications in pregnancy. The screening of Rubella and HCMV in
pregnant women is not routinely carried out in Iran. This cross sectional study aimed to
investigate the seroprevalence of HCMV and rubella infections in neonates with and without
congenital defects.
Materials and Methods: This study was carried out in four provinces of Iran including
Mazandaran, Hormozgan, Yazd, and Kerman. Demographic data were collected through
questioners and samples were taken from umbilical cord bloods of 182 and 387 neonates with
and without congenital defects, respectively. To detect HCMV and rubella infections we
measured IgG and IgM antibodies using ELISA and HI which were used for measurement of
anti-rubella total antibodies.
Results: The prevalence of anti-HCMV IgG antibody was found to be around 90%, while
7.14% of neonates with congenital defects were positive for anti-HCMV IgM antibody
compared to 2.84% of control group (p< 0.05). Anti-rubella total antibody was found in 85%
and rubella IgM seropositivity rate was 0.5%.
Conclusion: Although not for rubella, the significant correlation found between HCMV IgM
positivity and congenital defects highlights the importance of these infections during
pregnancy. Routine screening for rubella and HCMV should be introduced for pregnant
women in our setting. Although mass rubella vaccination program is introduced in our system
since 2004, preventive measures should be taken to decrease the mortality and morbidity
related to primary HCMV infections.
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Introduction

R

ubella and HCMV infections are major
public health concerns when occurring
early in pregnancy. Severity of damage
or the outcome of infections almost depends on
the time at which infection occurs. Maternal
infection during the first weeks of gestation
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results in nearly all fetuses to become infected,
leading to the fetal death, miscarriage or
development of congenital defects such as
cataracts, mental retardation and hearing loss
(1, 2).
Rubella infection is a common cause of
exanthamatous disease which predominantly
occurs in childhood. The seroprevalence of
rubella virus varies and the seropositivity of
54.1% to 95.2% has been reported from
different studies conducted in different
countries (3-8).
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HCMV is endemic all over the world and its
prevalence varies from 60% to 100% based on
different populations and countries (9). HCMV
infection is usually asymptomatic in adults but
it is a main public health concern when it
occurs during pregnancy. Primary HCMV
infection occurs in 0.15 to 2.0% of all
pregnancies and in up to 40% of these cases
the virus may be transmitted to the fetus
whereas this ratio is less than 2% after a
recurrent maternal infection with HCMV (10,
11). At birth, perinatal HCMV infection results
in symptomatic congenital disease in up to
15% and the majority of these infections are
asymptomatic. However, 10 to 15% of those
born with asymptomatic congenital HCMV
were found to develop significant clinical
sequelae (10, 12). As previously indicated,
HCMV and rubella virus are increasingly
being recognized as important causes of
congenital infection. However, a previous
exposure to rubella virus actually prevents it
from crossing the placenta via protective
antibodies produced against the virus; whereas,
in HCMV, intrauterine transmission to the
fetus can occur irrespective of prior maternal
exposure. Surveys correlating congenital
malformations and viral agents particularly
rubella and HCMV are limited in our country.
The aim of our study was to investigate the
prevalence of rubella and HCMV antibodies in
cord blood samples taken from newborns with
and without congenital defects in different
parts of Iran.

Methods
This was a cross-sectional study conducted at
virology center of school of public health in
Tehran University of Medical Sciences
(TUMS). Umbilical cord blood samples were
collected from 569 neonates with and without
congenital defects (182 abnormal and 387
healthy considered as case and control,
respectively) attended at the maternity unit of
the main state hospitals in four provinces of
Iran including Mazandaran, Hormozgan, Yazd,
and Kerman. This study was conducted
between January 2002 and January 2004

before mass vaccination for rubella and
measles in Iran. Demographic data were
collected through questioners. In few cases, the
gender section of questioners was left empty
therefore we categorized them as unknown
group. Sera were collected and stored at -20
and -80 until used. Sera were then tested for
anti-rubella and anti-HCMV IgM and IgG
antibodies using enzyme immunoassay
(Biochem-kit, Italy). All suspected results were
re-tested by another commercial kit (Behring,
German).
Haemagglutination Inhibition Test (HI) was
also used to investigate total Rubella
antibodies. For the purpose of our study
dilutions of 1/8, 1/16, and 1/32 were used. A
titer of 1/32 was considered as protective and
titer of less than 1/8 considered as no
immunity. Titers between 1/8 and 1/32 were
repeated and considered positive if only the
repeated test was above 1/8.
Statistical Package for Social Sciences (SPSS,
version 10.0) software was used to analyse the
data. The p-value less than 0.05 was
considered statistically significant.

Results
To determine the seropositivity rates of antitotal rubella and anti-HCMV IgG antibodies,
cord blood samples were taken from 387
healthy and 182 neonates with congenital
defects. Table 1 shows the frequency and
distributions of newborns (case and control)
according to demographic characteristics such
as gender, location, and age. As indicated in
table 2, around 90% of neonates with and
without congenital defects were shown to be
positive for anti-total rubella antibodies.
Accordingly, 86.56% of cases and 84.07% of
controls were positive for anti-HCMV IgG
antibodies and statistically there was no
significant difference between cases and
controls. However, looking at anti-HCMV IgM
antibodies 7.14% of neonates with congenital
defects were found to be positive compared to
2.4% of healthy group. The frequency of antiHCMV IgM antibodies was significantly
higher in case group than controls (P= 0.021).
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Table 1. Demographic characteristics and distribution of umbilical cord blood samples taken
from neonates with and without congenital defects.
Characteristic
Case
Control
Total
No.
%
No.
%
No.
%
Province
Mazandaran

45

24.7

88

22.7

133

23

Hormozgan

97

53.3

191

49.4

288

51

Yaz

20

11

63

16.3

83

15

Kerman

20

11

45

11.6

65

11

13-20

56

30.8

89

23

145

25.5

20-27

72

39.6

168

43.4

240

42

27-34

41

22.5

102

26.4

143

25.5

≥ 34

13

7

28

7

41

7

Female

78

42.86

168

43.41

246

43

Male

83

45.60

200

51.68

283

50

Unknown

21

11.54

19

4.91

40

7

Age (Mother)
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Gender

We then analysed data based on gender to
check if there is any correlation between CMV
IgM seropositivity and gender. Indeed, as
shown in table 3 the seropositivity of HCMV
IgM was significantly higher in girls born with
congenital defects than those without defects
(11.54% vs. 3.57%; P= 0.019). Comparing
boys with and without congenital defects we
could not found such a significant difference.
Next we did check the samples for anti-rubella
IgM antibodies and none of cases were found
to be positive; however, to our surprise two
neonates (one girl and one boy) from control
group became positive for anti-rubella IgM
antibodies.

Discussion
Cytomegalovirus and rubella are major public
concern in terms of prenatal and perinatal

36

Iranian Journal of Virology, Volume 5, Number 3, 2011

infections as these infections can result in main
clinical complications on pregnancy for both
maternal and fetal health (2, 13).
Human cytomegalovirus is a ubiquitous virus
which affects fetus during pregnancy.
Although not protective, maternal antibodies
do reduce both the rate of virus transmission
and the severity of damages to the fetus (14).
In our country, except one study where the
HCMV IgG seropositivity has been reported to
be 72.1% (15) the prevalence of HCMV has
been shown between 90 to 97% based on
different studies (16). In our study, which was
performed on umbilical cord bloods, the
HCMV seropositivity rate was found to be
around 85%. Our result was similar to the
results obtained from other countries in Middle
East or Asia such as Turkey (17), Saudi Arabia
(18), and Singapore (19).
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Table 2. Frequency of rubella and HCMV antibodies in neonates with and without congenital defects.
Characteristic

Anti-rubella total antibodies
Case %
Control %

Anti-HCMV IgG antibodies
Case %
Control %

Province
Mazandaran

91.1

89.8

75.6

72.7

Hormozgan

89.7

92.1

87.7

93.7

Yaz

85

90.5

75

82.5

Kerman

85

88.9

95

88.9

13-20

87.5

87.5

82.1

88.8

20-27

87.5

90.5

84.7

88.1

27-34

92.7

93.1

82.9

83.3

≥ 34

93.5

97

92.5

82

Female

88

90.5

83.13

88

Male

88.5

91.7

88.46

85.12

Unknown

95.24

89.5

71.43

84.21

Age (Mother)
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Although 7.14% of cases and 2.84% of
controls were IgM positive for HCMV, it
appears that the rate of IgM seropositivity for
HCMV in our populations might be even
higher as it has been already shown that in a
percentage of cases IgM titer can be
undetectable (14). In most cases, congenital
infections caused by HCMV are shown to be
subclinical at birth (12) that can be a reason
why we found anti-HCMV IgM antibodies in
11 neonates (2.84%) who were in control
group and showed no clinical sign. It is worth
to note that in some cases although there is no
sign of congenital inclusion disease (CID)
virus reactivation cannot be underestimated or
ignored.
In the current study, the prevalence of rubella
in mothers was shown to be around 90%,
similar to the previous studies performed in our

society on different age groups where the
immunity rate against rubella has been
reported to be 85% to 95% (20-22). Looking at
anti-rubella IgM antibodies, only two samples
taken from healthy group were positive. The
absence of IgM titer or inability to detect in
case group can be explained by small sample
size, reduction of IgM titer during freeze and
thaw process. As indicated, anti-rubella IgM
only detected in two control samples. This may
reflect the fact that like HCMV, rubella has
delayed clinical symptoms such as deafness
which may not be revealed even till 1 year
after birth, indicating the possibility of not
being considered these two samples as control
group. The current study had some limitations
such as the lack of follow-up for these women
or children in order to document
seroconveration and to detect subclinical
infections which reveal later. Inability to use
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Table 3. Frequency of anti HCMV IgM antibodies in neonates with and without congenital defects.
Characteristic

Anti-HCMV IgM antibodies
Case % (N)
Control % (N)

P value

Province
Mazandaran

2.2 (1)

0

p= 0.3

Hormozgan

10.3 (10)

4.7 (9)

p= 0.07

Yaz

10 (2)

3.2 (2)

p= 0.2

Kerman

0

0

-

13-20

8.9 (5)

1.1 (1)

p= 0.032

20-27

4.2 (3)

3.6 (6)

p= 0.53

27-34

7.3 (3)

3.9 (4)

p= 0.32

≥ 34

16.7 (2)

0

p= 0.09

Female

11.54 (9)

3.57 (6)

p= 0.019

Male

4.82(4)

2.5 (5)

p= 0.25

Unknown

0

0

-

Age (Mother)
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polymerase chain reaction (PCR) to detect
viral DNA or RNA can be another limitation of
this study.

Conclusion
Although not for rubella, the significant
correlation found between HCMV IgM
positivity and congenital defects highlights the
importance of these infections during
pregnancy. Routine screening for rubella and
HCMV should be introduced for pregnant
women in our setting. Although mass rubella
vaccination program was introduced in our
system, preventive measures should be taken to
decrease the mortality and morbidity related to
primary H CMV infections.
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