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Summary

This study was performed to identify the seroprevalence of rubella IgG

among the antenatal population attending a tertiary level hospital in Bangladesh.
Sera from 609 pregnant women were tested for rubella IgG antibody using
enzyme linked immunosorbent assay (ELISA) technique. Ofthe 609 pregnant
women, 85.9% were seropositive and 14.1% were seronegative. The prevalence
of the antibody was 80% between 15and 20 years obge. This figure gradually

increased with age until it peaked at 90.2% in the age group of 31-36 years.

Then the seropositivity decreased to 81.3% in the age group of >36 years. No
statistically significant difference of seroprevalence was found among
housewives vsservice-holders. This small preliminary study indicates that, like
many other countries rubella is endemic in Bangladesh. The results of this
study indicate the need for more detailed epidemiological studies to be used as

the basis for a national immunization programme.

Introduction

Limited assessments have been carried out in

evaluating the role of rubella infection as an
underlying factor for embryonic and fetal
damage in developing countries. The mbella
virus is widespread and the disease is endemic
in most of these countries. When a women is

exposed to rubella during pregnancy, the
constitutional disturbances are usually slight.
Because of its asymptomatic or mild

presentation. many of these women do not

present themselves to the clinician and
therefore remain undiagnosed. This increases

the risk for spontaneous abortion, stillbirth,
congenital malformation and mental

retardation in chi Idren. To prevent this sequel
of mbella infection, all women need to be

immunized before reaching reproductive age.

Congenital rubella was first described in
Australia in 1941 by the Ophthalmologist

Norman M. Gregg. He identified the
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relationship of increased prevalence of
congenitalcataract innewborns withmothers
affectedduringthefirsttrimesterofpregnancy
by epidemics of rubella. He also noted other
ocular abnormalities and high incidence of
cardiac lesions in the affected infants.'

A worldwide rubella epidemic from 1963to
1965 affected thousands of infants. A 20-

year follow-up studyof caseswithcongenital
rubella syndrome in the ophthalmology
department of the Mayo clinic showed
that ocular disease, sensorineural hearing
deficits, psychomotor retardation, cardiac
abnormalities and mental retardation were

the commonly noted disorders.2 In a child
developmentclinic inBangladesh,congenital
rubella syndrome was identified as one of
the causes of mental retardation, speech
defects, hearing defects, learning disabilities
and psychiatric or behavioral problems.3
Mathur et al through aprospectivefollow-up
study of pregnant wome~ showed that
congenital rubella is also found in India.4
Among 165children from the school for the
deaf in Malaysia, rubella eye signs were
found in 35.76 percent.5

Rubella appears to be endemic throughout
most of the world. The overall attack rate

is approximately I in 1,000 pregnancies,
rising to 22 in 1,000 during epidemics.6 In
temperate climates, rubella is endemic the
year round. Before the nationwide
immunization program, epidemics occurred
in the United States at intervals of six to

nine years.? In tropical areas, epidemics of
rubella are hardly ever reported. This is
probably primarily due to the mild character
of the disease, which consequently does not
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give rise to concern, and for the most part

passes undiagnosed. More than 50% of the

infections are clinically inapparent. In
general, a large extent of a population is
infected before puberty, still around 20% of
adults remain susceptible.g

The maternal virus is transmitted to the fetus

transplacentally and maternal viraemia is
postulated as the factor essential for the
genesis offetal infection. If rubella occurs In
the first 14 weeks of pregnancy in a non-
immune woman, viraemia and infection of
the fetus isalmostcertain. Prospectivestudies
have shown that in 15 to 35% of the cases

where rubella isacquired inearly pregnancy,
congenital malformation occursy.IO.11 If
infection occurs during the first six weeks of
pregnancy, the risk of a major congenital
anomaly in the infant is 50%; between six
and 12 weeks, this figure is 30%.10 For this
reason,therapeuticabortionshouldbeoffered
to all women who have developed rubella
dming the first 12 weeks of pregnancy.

In Bangladesh, like of the other developing
countries, there is no national policy for
rubella immunization or screening of non-
immune women in their reproductive years.
In this study, the rubella seroprevalence of a
group antenatal population of Bangladesh
has been determined.

Materials and Methods

This prospective and randomized study
wascarriedout inthedepartmentofObstetrics
and Gynaecology of the then IPGM&R
(Institute of Postgraduate Medicine and
Research, Presently Bangabandhu Sheikh
Mujib Medical University). Six hundred and
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nine consecutive pregnant women attending

the obstetrics outpatient department from I

March 1997 to 31 January 1998 who

consented for the test, were recruited for the

study irrespective of gestation period. Data

collection included particulars of the patient,

her socio-economic status and occupation-

related information, obstetric and medical

history etc. Blood samples were collected

and sera were separated, labeled properly
and stored at -200C ti II tested. After collection

of eachsubsequent96 sera, testing was done

in the virology department of IMGM&R,

for rubella IgG using ELISA (PLATELlA
RUBELLA IgG Kit, Pasteur). The positive

serum standards were calibrated against

the World Health Organization (WHO)

reference. All test samples diluted 1/101

exhibiting a titre < I0IU/ml wereconsidered

negative for the presence of rubella

antibodies. All test samples diluted 1/10 I

exhibiting a titre> I0 IV Iml and <20 IV Iml
were considered to be doubtful for the

presence of rubella IgG antibodies. In our

study for statistical analysis we considered

the titre <20 IVlml as seronegative. Sera

exhibiting a titre ~20 IU/ml wereconsidered

to be positive for the presenceof rubella IgG
antibodies.

SPSS was used for data entry and statistical

analyses. Analysis of the variance was

performed. Chi-square test was used for
comparison of seroprevalence between

different gravidity, socio-economic

conditions, and working status. A p value
of <0.05 was considered statistically

significant.

Results

Of the 609 pregnant women, 75 (12.3%)
wereunder20yearsof age.Two hundredand

eighteen pregnant women (35.8%) were
between 21-25 years, 208 (34.2%) were

between 26-30 years, 92 (15.1 %) were

between 31-35 years and 16 (2.6 %) were

more than 35yearsof age. Of the 609 pregnant

women, 523 (85.9%) were seropositive

(antibody titre ~20 IVlml ) and 86 (14.1%)

were seronegative (antibody titre <20 Il!l
ml). Figure-I shows the pattern of rubella

IgGantibodytitre.Ten percentof thepregnant
women had a negative antibody titre « I0
IU/mQ.Four percent of the pregnant women

had a doubtful antibody titre (10 -19 IVlml).

For the purpose of this study, these were
considered seronegative. The remainder of
the women (85.9%) had positive antibody

(~20 IVlml) titre of varying levels. The pattern
of seropositivity change with increasing age

(during the reproductive years) is shown in
Figure-2. The seroprevalence gradually
increases with age and peaks at 90.2% in the
age group between 31-36 years. Then it
decreases to 81.3% in the age group of >36
years. There was no statistically significant
difference however, with regard to
seroprevalence between the different age
groups (P value >0.50). Table-I shows the

pattern of rubella IgG seroprevalance at
different gravidity. There is no significant
difference among the seroprevalence at
different gravidity. Table-II shows the

seroprevalance of rubella IgG among the
housewives and service-holders. No

statistically significant difference could be

identified between these two groups of
pregnant women.
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Table-II: Seroprevalance of rubella [gC among
the housewives and service-holders

Discussion

In this study, 85.9 percent of the pregnant
women were seropositive. This finding

indicates a high seroprevalence of rubella
antibodies among the pregnant population in
Dhaka. Still, a large proportion of women are

susceptible to rubella infection during their
reproductive years.

Different serologic surveys have suggested a

high prevalence of the rubella virus among
Indian women of reproductive age. Mathur
et al demonstrated a 80% seroprevalence of

rubella antibody in females of reproducti ve
age in Lucknow. 12Seth et al has reported an
incidence of 77.5 to 88% in women aged 15

to 34 years in Delhi.13 Among a group of
pregnant Turkish women who had never
been immunized for rubella, 17.9% were

seronegative.14 A study of rubella

seroepidemiology in the Caribbean and South
American population in 1968 reported that
more than 80 percent of women during
childbearing age were immune. IS In the
United States and Canada, prior to the
immunization program, serologic studies
provided a similar immunity profile in women

of childbearing age.?' 16All of these studies
indicated strong similarity between the
immune status of Bangladeshi women and
that oflndian. Turkish. Caribbean and South
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Gravidity Seropos itive Seronegative

Primigravida 154 (88.0) 21 (12.0)

2nd gravida 163(89,1) 20(10.9)

3rd gravida 101 (77.7) 29 (22.3)

4th gravida 105 (86.8) 16 (13.2)

Total 523 (85.9o/t.) 86(14.1%)

Occupation Seropositive Seronegative

Housewife 464 (85.9) 76 (14.1)
Service-holder 59 (85.5) 10(14.5)

Total 523 86

X2=.014. df=1 P valuc= >0.50
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American women by the time they reach the

childbearing age. Rubella infection is
widespread and endemic in the African
continent.l? So in majority part of the world
without a national immunization program,
rubella seroprevalences are similar.

In 1995-96, WHO conducted a study to assess

the rates of CRS (congenital rubella
syndrome) per 1000 live births in developing
countries. These ranged from 0.6 - 2.2 and
were similar to those reported from

industrialized countries during the pre-
vaccine era. The same study also assessed

seroprevalence among the women of
childbearing age of 45 developing countries
and 10-25% of the women tested were

seronegative. ISThese findings point out the

alarming fact that due to the failure to adopt

an immunization policy, the susceptibility
and rates of CRS have remained unchanged
in developing countries even 30 years after
the discovery of the rubella vaccine.

This study demonstrated that 80% of the

pregnant women between the ages of 15to 20
years had rubella IgG. It also showed that

the seroprevalence increased with age,
peaking at 87% for the age group of 26-30

years. Mathur showed a similar pattern of
age-specific seroprevalence at Lucknow with
a peak (90 %) reached by 26 to 30 years.12

Seth et ai, with a study of the urban population
of Delhi in 1969 showed a seroprevalence of
>50% among the nine year old girls. The
study showed a gradually increasing
seropositivity with an increase in age,

reaching a maximum value (88%) for the age
group of 25-34 years. 13Therefore, the age-
specific seroprevalence of Dhaka is similar

to its neighbouring countries. In this study,

among the 609 women studied, 70% of the
pregnancies occurred in 21-30 year group,
whichindicatesahighriskofrubella infection
during their pregnancies. Seth et aI, in 1969,
showed that females in both urban and rural

areas of Delhi were exposed to rubella
infection at an early age. The exposure in
rural areas was smaller than in urban areas

which may be due to a lower population
density in the former areas. 13In Bangladesh,
no information is available from rural areas.
Further studies are needed in different
territoriesin bothurbanandruralareas.

Some countries adopted sustained, large-
scale immunization programs and this
changed the seroprevalence of those
countries. Both the United States and the

United Kingdom have instituted
immunization programs by two different
approaches and achieved reduction in the
relativefrequencyofreportedcasesof rubella
by age in the 1980s.S.1lJA reduction of cases
ofCRS was noted in Western Australia after
introduction of rubella immunization

policy.2o

In large number of developing countries a
proper and adequate vaccination policy was
not adopted at the national level. This is
probably due to non-focusing on rubella
related problems or numerous other health-
related issues keeping this important
morbidity-related issue out of sight. Also
governments of these countries are not
probably motivated to carry the huge
economic expenditure required for rubella
immunization program. This smaII
preliminary study indicates that like many
other countries rubella is an endemic

condition in Bangladesh and the requirement
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of detailed study for identification of
intrauterine infection and its influence on

perinatal morbidity and mortality. More
detailed epidemiological studies for a basis
of national immunization program is also
needed.
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