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ABSTRACT
Background: Rubella infection occurring during early pregnancy results in congenital rubella syndrome (CRS).
WHO estimates that worldwide more than 100,000 children are born with CRS each year and most of them are in the
developing countries. For assessing population immunity against rubella, sero-surveys are generally recommended
among adolescent girls and reproductive age female. In India, sero-surveys conducted by different authors have
indicated that about 10-30% of adolescent females are susceptible to rubella infection. Adolescent girls are selected
because they are at a critical stage of child bearing age and their immunity against Rubella infection is the particular
area of interest. objective of this study was to estimate the sero-prevalence of unvaccinated adolescent girls
susceptible to Rubella virus infection attending a tertiary care hospital of Patna and then accordingly counsel for
vaccination.
Methods: A total 150 adolescent girls in the age group of 10-19 years who had not received MMR vaccine were
included in the study. Serum IgG antibody titer for rubella was estimated by the ELISA method.
Results: A total 65.33% of the adolescent girls were found to be rubella seropositive and (34.67%) were seronegative.
The urban adolescent girls had a higher seropositivity of 85.2% as compared to rural adolescent girls.
Conclusions: The study indicates that a substantial number of adolescents (34.67%) are seronegative and hence
susceptible to rubella infection.
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INTRODUCTION
Rubella infection occurs worldwide. Almost 50 to 65% of
the infections is asymptomatic. Rubella infection
occurring during pregnancy results in abortion, stillbirth
and complications in the new born called congenital
rubella syndrome (CRS). The risk of severe fetal
anomalies is highest when rubella infection is acquired
during the first 16 weeks of pregnancy.1
Congenital rubella syndrome is characterized by
microcephaly,
cataract,
pigmented
retinopathy,
microphthalmia,
sensorineural
deafness,
cardiac

anomalies predominantly patent ductus arteriosus and
pulmonary artery stenosis, intellectual disability, low
birthweight, thrombocytopenic purpura, jaundice and
hepatosplenomegaly.2 The United States documented the
elimination of endemic rubella and CRS in 2004 and this
was sustained through 2011.3 However, rubella continues
to be endemic in many parts of the world.
WHO estimates that worldwide more than 100,000
children are born with CRS each year and most of them
are in the developing countries. Sero surveys conducted
in different parts of India have found that 5 to 67% of
women are susceptible to Rubella infection.4
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With the goal of preventing congenital rubella syndrome
that results in devastating health burden, Indian academy
of paediatrics has also recommended 2 doses of MMR for
children.5 Indian academy of paediatrics revised schedule
2016-17 (IAP) for routine vaccination administer 1st dose
of MMR at age 9-month through12-month, 2nd dose15
months through18months and 3rd dose 4-year through 6year.
In 2012 the Measles Initiative, now known as the Measles
and Rubella Initiative launched a new Global Measles
and Rubella strategic plan for the period 2012-2020. The
plan includes goals to achieve measles and rubella
elimination in at least 5 WHO regions by the end of 2020.
India has a huge birth cohort of 27 million. CRS is a
preventable cause of mental retardation, childhood
blindness and deafness, which has life-long special health
and social needs.
The endemicity of rubella has been well established in
India. But official data regarding the prevalence of
acquired and congenital rubella infection is not available
as rubella infection is not a notifiable disease. Since CRS
and other complications can be prevented by vaccination
of non- immune female, it is necessary to determine the
susceptibility of adolescent and adult non-pregnant
females to rubella virus infection.
Rubella containing vaccine is not routinely administered
to adolescent children as catch up vaccine in the
government healthcare policy. This study will have
conducted to estimate the seroprevalence of rubella
among unvaccinated adolescent girls. This provides an
estimate of the epidemiologic burden of Rubella in the
community. Adolescent girls will be selected because
they are at a critical stage of child bearing age and their
immunity should be a particular area of interest. The
future looks towards eliminating rubella and congenital
rubella syndrome due to the devastating complications.

gynecology and obstetrics department in collaboration
with virology department of IGIMS, Patna. Study was
done on 150 girls between age group 10 to 19 years of
unvaccinated adolescent girl. In order to determine the
rubella serology, 2 ml venous blood sample was be
collected, serum was separated and serum IgG level was
measured by qualitative ELISA method using Cal biotech
kit following the manufacturer’s instructions. Presence of
Rubella IgG antibody in adolescent age group implied
immunity and absence of Rubella IgG antibody implied
susceptibility of such cases to rubella infection. Chi
square test applied to find out significant difference.
Inclusion criteria
•

All apparently healthy, adolescent girls coming to
obstetrics and gynecology department of IGIMS who
were non vaccinated or not aware of the vaccination
status.

Exclusion criteria
•
•
•

Females not in adolescent age group
Females with signs and symptoms suggestive of any
recent upper respiratory tract infection
All rubella/MMR vaccinated females in adolescent
age group.

RESULTS
In this study a total of 150 adolescent girl’s age 10-19
(mean age - 15 years) years were enrolled. Ninety-eight
(65.33%) of adolescent girls were seropositive and fiftytwo (35%) of adolescent girls were seronegative and
hence susceptible for rubella infection (Figure 1).

seronegative
35%

Keeping these things in mind we decided to do a
seroprevalence study on adolescent girls by serological
test (blood) to determine the rubella virus immune status
and also identify non-immune women susceptible to
rubella infection, so that we can counsel them to get
vaccinated to reduce the incidence of CRS and other
complications. This study was done before the start of
national campaign of administered the MR vaccine for
school children between 9-month to 15-year of age.
The aim of this study is to determine the seroprevalence
of adolescent girls susceptible to primary rubella virus
infection and then accordingly counsel for vaccination
coming to obstetrics and gynecology department of
IGIMS, Patna, Bihar, India.

seropositi
ve 65%

Figure 1: Percentage of seropositive and seronegative
adolescent girls to rubella IgG.

METHODS

This study revealed the prevalence of seropositivity to be
4.08%, 23.47% and 72.45% among 10-13 years, 14-16
years and 17-19 years respectively (Table 1).

This cross-section seroprevalence study of one year were
done on all apparently healthy, adolescent girls coming to

According to modified Kuppswami scale for
socioeconomic status (SES), 2.66% of adolescent girls
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belong to SES I, 9.3% to SES II 64.6% to SES III, 16%
to SES IV and 7.3% of adolescent girls were in SES V
(Table 2).
Table 1: Age wise distribution of seropositive and
seronegative cases of rubella IgG.
Age
10-13 years
14-16 years
17-19 years
Total years

No. of
patient
6
32
112
150

Seropositive

Seronegative

4 (4.08%)
23 (23.47%)
71 (72.45%)
98 (65.33%)

2 (3.84%)
9 (17.30%)
41 (8.84%)
52 (34.66%)

Table 2: Socioeconomic status of adolescent girls
participated in study (as per modified
Kuppswami scale).
Socioeconomic status
I
II
III
IV
V
Total

Total no. of
participants
131 (87%)
19 (13%)

No. of
Seropositive
86 (65.64%)
12 (63.15%)

In this study, (34.67%) of adolescent girls were seronegative indicating their susceptibility to acquire rubella
infection. Study from Chennai by Ramya R et al showed
that (21.3%) of the adolescent girls were sero- negative.7
Another study from Tamil Nadu done in 2004 showed
that (13.5%) of the adolescent girls were sero -negative.8
In this study, sero-positivity was higher in urban
population as compared to rural. This finding is in
concurrence with a study from Maharashtra by Sharma
HJ et al.9 Most of the western world has eliminated
congenital rubella syndrome since 2004 but India has still
a long way to go towards achieving this goal. Since, there
is no specific treatment for rubella infection, vaccination
is the primary means of preventing CRS.
CONCLUSION

4 (2.66%)
14 (9.3%)
97 (64.6%)
24 (16%)
11 (7.3%)
150 (100%)

Table 3: Number and percentage of seropositive and
seronegative participants according to state of living.
State of
living
Urban
Rural

introduction of currently available rubella vaccines to
prevent congenital Rubella Syndrome.

No. of
Seronegative
45 (34.36%)
07 (36.85%)

In this study we found that seropositivity was nearly
same among Urban (65.64%) and Rural (63.15%)
participants. Although number of rural participants (13%)
was less than urban (87%) participant (Table 3).

This study indicate that a substantial number of
adolescent girls will reach childbearing age without
immunity against rubella and are thus at an increased risk
of acquiring the infection during pregnancy. This in turn
will infect the foetus which may result in congenital
rubella syndrome. With the introduction of rubella
vaccine, it is necessary to monitor the trends of rubella
susceptibility among adolescent girls by conducting
periodic sero-surveys in selected areas and motivate them
to get vaccinated.
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