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Abstract
Objective: To evaluate seroprevalence of Rubella infection in antenatal patients with bad obstetric history (BOH), pregnancy outcome of
seropositive cases and incidence of congenital malformations in maternal Rubella infection.
Materials and Methods: This was a prospective case control study done at a tertiary teaching institute over duration of one year. One
hundred and seventy four antenatal women with BOH were studied against one hundred and six control cases. Their serum sample was
subjected to ELISA test for Rubella IgG and IgM antibodies estimation at their first antenatal visit. Interconception interval i.e. the time
interval between the previous pregnancy loss and current pregnancy was noted. All women were followed to know the pregnancy outcome.
Apparent congenital anomalies in the newborns were evaluated. Chi square test was applied for statistical analysis.
Result: Seropositivity for Rubella IgG antibodies, IgM antibodies and both IgG and IgM was 48.3%, 25% and 3.5% respectively in study
group. Abortions, preterm delivery and stillbirths were seen in 56.8%, 18.3% and 4.5% of IgM positive cases. 2.24% with IgG positive had
abortion while 4.5% with both IgG and IgM antibodies had fetal congenital malformation. Incidence of congenital anomalies in the form of
Neural Tube Defects was 4.48%. Abnormal pregnancy outcome in present pregnancy was seen in 59.1% of women with interconception
interval less than 3 months.
Conclusions: Seropositivity of IgM Rubella antibodies was significantly higher in women with Bad Obstetric History. Incidence of Neural
Tube Defects was higher with Rubella infection if exposure occurs in first few weeks of pregnancy. There is need for immunization against
Rubella, of adolescent girls and seronegative prospective mothers. A proper (more than 3 months) interconception interval should be
recommended after acute Rubella infection in pregnancy causing obstetric loss in that pregnancy.
Keywords: German measles, Rubella in pregnancy, Pregnancy loss, Interconception interval.

Introduction
Bad obstetric History (BOH) implies previous
unfavorable fetal outcome in terms of two or more
consecutive spontaneous abortions, history of intrauterine
death, intrauterine growth retardation, still births, early
neonatal death and/or congenital anomalies. Amongst other
causes of BOH viz. genetic, hormonal, abnormal maternal
immune response and maternal infection, infections are
important cause of increasing perinatal morbidity and
mortality.
Recurrent pregnancy wastage due to maternal infection
transmissible in utero at various stages of gestation can be
caused by a wide array of organism which include TORCH
(Toxoplasmosis, Rubella, Cytomegalovirus and Herpes)
complex also. According to World Health Organization, 1025% of women of developing countries have been tested to
be seronegative.1 It has been observed that susceptibility
rate of 10% among adult women can lead to CRS
outbreaks.2
Infection with Rubella during pregnancy may lead to
congenital malformation in 10-54% cases.2,3 These
infections are disastrous particularly if contracted during
first three months of gestation. Risk of Rubella infection is
highest to fetus if it occurs in first two months of pregnancy
(40-60%) and progressively decreases during the fourth and
fifth months (10-20%). The first humoral immune response
to infection is the synthesis of specific anti-rubella virus
IgM antibody which reaches high serum levels two weeks

after the rash and lasts for about 2 to 3 months. Specific IgG
antibody generally appears a few days after the onset of
rash, about 1 week after IgM develops, rapidly rises to reach
a plateau in 6-10 weeks after onset of symptoms and then
progressively decreases to a level (15-200 IU/ml) lasting for
whole life. Reinfection, is accompanied by moderately
increased levels of specific IgG and nil or mild clinical
symptoms. Correct detection of IgG, provides an essential
test for diagnosing and following up acute infection, for
assessment of immune status in fertile women and therefore,
for adopting suitable prophylaxis in susceptible women of
child bearing age.
Congenital Rubella Syndrome (CRS) in newborns
which occurs when infection is contracted during first
trimester of pregnancy is the most important concern. 3
Congenital Rubella causes a wide range of severe defects,
many of which are permanent and adversely affect later
development of child e.g., cataract, deafness, hepatosplenomegaly, physcho motor retardation, nueromotor
deficits, diabetes mellitus, bone lesions, interstitial
pneumonitis,
meningoencephlalitis,
cardiopathies,
neuropathies.4 Infact spectrum of Rubella infection is much
wider and is known as Extended Rubella Syndrome.3 It can
lead to spontaneous abortions, fetal infection, fetal growth
restriction and still births in addition to congenital
malformation.4 With the availability of Rubella vaccine, this
infection becomes a preventable cause of congenital
malformations in the fetus. So as a whole in view of these
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disastrous consequences of Rubella in mothers and
neonates, there is high need to assess the seroprevalence of
the infection. The knowledge thus attained can help us in
planning our vaccination strategies by focussing on target
groups.
This study was thus conducted to know the
seroprevalence of Rubella infection in antenatal women
with bad obstetric history (BOH), to know the pregnancy
outcome in affected women and to know the incidence of
congenital malformations in the seropositive women.

Results
Table 1 shows antenatal women with BOH showing
presence of Rubella infection in group I and group II. Out of
174 women in study group 77% (134/174) came out be
seropositive in comparison to 50% (53/106) in control
group. Both groups matched in age and parity. Table 1
shows that IgM, IgG and both IgG and IgM seropositivity
was seen in 25%, 48.3% and 3.5% respectively in study
group and the seropositivity for IgM (indicating the acute
infection) and both IgG and IgM (indicating reinfection)
was significantly higher in the study group (p<0.05).
The distribution of pregnancy outcome in women with
rubella infection is shown in table 2. Adverse pregnancy
outcome in form of abortions, preterm delivery and stillbirth
was seen in 56.8%, 18.3% and 4.5% of IgM positive cases
respectively. Of women with IgG antibody positive status,
2.24% had abortion while 4.5% with both IgG and IgM
antibodies had congenital malformation in the baby.
The pregnancy outcome in 53 women with rubella
seropositivity in control group is depicted in table 3. All
women in this group had term delivery. The table 4 shows
the interconception interval between the present pregnancy
and the previous pregnancy wastage. It was seen that 59.1%
(26/44) who conceived within 3 months of previous
pregnancy loss had abortions (Table 2) while rest 40.9%
(18/44) had adverse pregnancy outcome in the form of
preterm birth, stillbirth and congenitally malformed fetus.
Incidence of congenital malformation in form of neural
tube defects (NTDs) was 4.5% of IgM seropositive women
(Table 5). Mothers whose fetuses had NTDs were already
taking folate supplementation. Mean gestational age of
detection of Rubella antibody where NTDs were found was
18 weeks (Table 5). All cases with IgM who aborted were
detected in first trimester and all those who had preterm
deliveries, stillbirths or baby with neonatal deaths were
detected in mid trimester, mean gestational age of detection
being 18.6 weeks.

Materials and Methods
This prospective case control study was conducted on
one hundred and seventy four antenatal women (study group
I) with bad obstetric history (BOH) (two or more abortions,
still births, intrauterine death or neonatal deaths) attending
outdoor and indoor antenatal clinics in the department of
Obstetrics and Gynecology of a tertiary teaching institute
over duration of one year. Another 106 women (Study
group II) without any obstetric losses were taken as control.
In addition to a thorough systemic and obstetric examination
routine antenatal tests were done in all cases. Enzyme linked
Immuno Sorbent Assay (ELISA) was done for estimating
IgM and IgG levels at their first antenatal visit and all
patients were followed to know the pregnancy outcome.
Apparent congenital anomalies in the newborns were also
evaluated. Pregnant women below 20 years and more than
45 years, those who underwent in-vitro fertilization,
immune-compromised, those with autoimmune disorders
and with other recognizable causes of BOH like cervical
incompetence, uterine anomaly, endocrine disorders etc
were excluded from the study.
The presence or absence of Rubella antibodies is
defined by comparing the sample absorbance with the
absorbance of the cut-off control (threshold value). Samples
with absorbance lower than the threshold value were
considered non-reactive for anti-Rubella antibodies and
those with absorbance higher than the threshold value were
considered reactive for anti-Rubella antibodies. The test of
significance applied was chi square test. P value of less than
0.05 was considered as significant.
Table 1: Antenatal women showing presence of Rubella infection in group I and group II
Study Group I
Control Group II
Test of
(n = 174)
(n = 106)
Significance
n
%
Total%
N
%
Total%
(N=174)
(N=106)
IgM
44
33
25
P < 0.01*
IgG
85
63
48.3
52
98.1
49
P>0.05#
IgG & M
6
4
3.5
1
1.9
0.94
P <0 .01*
Total
134
100
53
100
50
—
77
Mean
25.6
25.4
P>0.05#
Age(years)
Mean parity
3.3
2.9
P>0.05#
$
7 out of 44(16%) gave history of fever with rashes while 37 out of 44(84%) were asymptomatic.
*
P<0.01-significant ; #P>0.05-non significant
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Table 2: Pregnancy outcome in women with Rubella infection in study group I (N=134)
Antibody detected
IgG
IgM
IgG and IgM
Pregnancy outcome
n
%
total%
N
%
Total %
N
%
Total%
(N=134)
(N=134)
(N=134)
Abortions
3
3.6
2.24
25 56.8
18.6
-

Total
N

%

28

21

Congenital
malformations
Preterm delivery

-

-

-

-

-

-

6

100

4.5

6

4.5

-

-

-

8

18.3

5.1

-

-

-

8

5.1

Macerated stillbirth

-

-

-

6

13.6

4.5

-

-

-

6

4.5

Fresh stillbirth

-

-

-

-

-

-

-

-

-

-

-

Fetal growth
restriction
Neonatal death

-

-

-

-

-

-

-

-

-

-

-

-

-

-

3

6.8

2.24

-

-

-

3

2.24

Term deliveries
Total

81
84

96.4
100

60.45

2
44

4.5
100

1.4

6

100

-

83
134

62
100

Table 3: Pregnancy outcome in 53 women with Rubella infection in control Group II (N=53)
Antibody detected
IgG
IgM
IgG and IgM
Pregnancy outcome
n
%
total%
n % Total% n
%
Total %
(N=53)
(N=53)
(N=53)
Abortions
Congenital malformations
-Preterm delivery
Macerated stillbirth
Fresh stillbirth
IUGR
Neonatal death
Term deliveries
52
100
98.1
1 100
1.9
Total
52
100
1 100
Table 4: Interconception interval in antenatal women
pregnancy loss
Interconception
interval
Group 1 (n=134)
(months)
IgM
IgG
n
%
n
%
1
2
25
56.8
3
1
2.3
>3
18
40.9
84
100
Total
44
100
84
100

total
Total %
(N=53)
53
100
53
100
N

with Rubella Infection from last pregnancy to present
Antibody Detected
IgG+IgM
n
%
6
100
6
100

IgM
N
-

%
-

Group 2 (n=53)
IgG
n
%
52
100
52
100

Table 5: Congenital malformations in babies of women with acute Rubella infection in Group I
Congenital
No. of cases
IgG IgM
S. No.
malformations
N
%
Total % (N=134)
N
N
1
Anencephaly
4
66.7
2.99
2
Anencephaly with Meningocoel
1
16.7
0.75
3
Meningocoel
1
16.7
0.75
Total
6
100
4.48
Mean gestational age of detection rubella antibodies 18 weeks
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N
%
1
100
1
100

IgG and IgM
n
%
4
66.7
1
16.7
1
16.7
6
100
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Discussion
In utero infections to the fetus are important cause of
fetal and neonatal morbidity and mortality.5 Moreover such
infections contracted during antenatal period increase the
rate of miscarriage, stillbirth, preterm labor and increased
risk of congenital malformations.6 When maternal infection
occurs in the first trimester, fetal infection rates are about
80%, which reduce to 25% in late second trimester and rise
again in third trimester from 35% at 27-30 weeks to almost
100% beyond 36 weeks of gestation.7 The risk of congenital
malformations has been reported to be 90% if infection
occurs before 11 weeks, 33% at 11-12 weeks, 11% at 1314weeks, 24% at 15-16 weeks and 0% after 16 weeks.7
Therefore screening of such infections can be done in preconception and antenatal period so as to prevent such
consequences.
In the present study, 25% antenatal women with BOH
came out to be positive for IgM antibodies against Rubella
which was statistically significant. Similar results were seen
in the study of Turbadkar et al (2003), Fomda BA et al
(2004) and Thapliyal et al (2005) where IgM seropositivity
was seen in 26.8%, 26.12% and 28.6% respectively.8-10
Women who are seronegative for Rubella are at high
risk of contracting infection. In present study, 48.3% women
were found to be IgG seropositive (i.e. Rubella immune).
This was lower than the seroprevalence of IgG antibodies in
the study by Gandhoke et al (2005), Chandy et al (20110,
Padmavathy et al (2013 and Chand et al (2017) with
seropositivity in 86.9%, 87.5%, 90.8 and 84%
respectively.11-13,6 But it was higher than that according to
the study by MS Sadik et al (2012) where IgG
seroprevalence was 29.06%.14 This difference in the
seroprevalence may be attributed to the difference in the
study population, different sample size and different
methods of antibody detection in these studies. Low socioeconomic status and poor hygiene may be contributory to
exposure to and acquiring natural immunity against Rubella
virus. On the other hand, good immunization coverage of
rubella vaccine can also be a contributory factor for these
impressive yet improvable figures.
Presence of IgG indicates natural immunity either after
natural infection or post-vaccination. The present study
demonstrated that about half of the antenatal women were
seronegative in both study and control group, hence prone
for Rubella infection. This is indicator of presence of rubella
immunity in about half population which may either be due
to previous rubella vaccination or history of rubella
infection. This implies that we should make efforts to make
rest of the population immune to Rubella by identifying the
sero-negatives and vaccinating them preconceptionally. This
also holds true in view of presence of significantly high
number of IgM antibodies in antenatal women with Bad
Obstetric History in this study.
Among viral diseases, Rubella is well known and
manifests as a self-limiting disease with characteristic
erythematous maculo-papular rashes, mild respiratory
symptoms and low-grade fever. When occurs in an antenatal
woman, it can lead to pregnancy loss, stillbirth, congenital

defects, Congenital Rubella Syndrome (especially in first
trimester infliction). 30-50% Infection is asymptomatic or
mild in 30-50% cases thus likely to be clinically undetected
or unreported.2
In present study 84% cases with Rubella infection were
asymptomatic in the past with only 16% giving history of
fever with rashes. This was similar to the result shown by
Gong et al (1999).15
The interconception interval i.e. the interval from last
pregnancy loss to the current pregnancy was within 2
months for majority of antenatal women i.e. 56.8% (25/44)
in group 1,while 2.3% (1/44) conceived between 2-3 months
and 40.9% (18/44) conceived after period of more than 3
months. This indicates that the acute rubella infection which
led to previous pregnancy loss were again responsible for
current pregnancy loss. Thus Rubella can be a cause of
recurrent two pregnancy losses if the interconception
interval is less than 8 weeks since during this time Rubella
IgM antibodies are persisting in the body(rarely may persist
for 3 months). So, acute Rubella can cause a second
pregnancy loss, if interconception interval is less than 3
months.
In present study rest of 18 women with IgM and 6
women with both IgG and IgM antibodies where
interconception interval was more than 3 months also had
unfavorable pregnancy outcome. Here the cause of
pregnancy loss was recently acquired Rubella infection in
the corresponding pregnancy. The cause of previous bad
pregnancy outcome in these cases must have been other than
Rubella infection. Thus although statistically Rubella
seroprevalence was high in BOH cases however when
interconception interval was considered, it was inferred that
Rubella can be cause of consecutive second pregnancy loss
if the second conception occurs within 3 months of previous
pregnancy loss which was due to acute rubella infection.
The pregnancy outcome shown by JB Sharma et al was
in the form of spontaneous abortions in 50.73%, preterm
delivery in 17.31%, stillbirths in 14.87% and neonatal
deaths in 5.85% which was similar to the present study.16
Primary Rubella infection occurring during early pregnancy
leads to pregnancy loss. All women in control group had
favorable pregnancy outcome as those with IgG antibody
means immunity for Rubella while one women had both
IgG and IgM which means it was reinfection which is
milder in case of rubella.
It was seen that though wide array of congenital
malformations are found with Rubella but in present study
apparent congenital malformations were found in 4.48%
antenatal women with both IgG and IgM positivity. These
malformations were chiefly in the form of neural tube
defects and the mean gestational age of detection of Rubella
antibodies in these women was 18 weeks. Though limited
studies are available which show association between neural
tube defects and Rubella infection. TORCH complex as a
whole has been implicated as a cause of neural tube defects.
Hence neural tube defects is higher with rubella infection if
exposure occurs in first few weeks of pregnancy.
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Conclusion
The present study demonstrates a statistically
significant seroprevalence of IgM rubella antibodies in
women with BOH. This also reports incidence of neural
tube defects in Rubella infection if it occurs in first few
weeks of pregnancy. Since Rubella is a preventable viral
illness, all women should have a preconception Rubella
screening and seronegatives must be vaccinated against
Rubella vaccine. In fact Rubella vaccination should be given
to all adolescent girls in our community. A proper (more
than 3 months) interconception interval should be
recommended after acute Rubella infection in pregnancy
causing obstetric loss in that pregnancy.
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