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Abstract:

Measles is a highly contagious vaccine preventable viral disease which mainly affects children. Infection with wild measles virus
induces an immune response that provides life long protection. Measles has been targeted for global eradication. In Bangladesh, there is
insufficient data about the antibody responses in children following measles vaccination. In the present study, the antibody response of a
single dose of measles vaccine was investigated among 77 children of different age groups. The humoral immune response
immunoglobin IgG (1gG) was detected by a commercial Enzyme-linked Immunosorbent Assay (ELISA). Among the study population,
detectable antibody titer was observed in 75.3% children while 24.7% showed detectable titers. The mean antibody concentration was
highest (2.75 = 1.10 IU/ml) in the 13-24 months age group, decreased gradually with age, and was lowest (0.77 £ 0.13 IU/ml) in the 85-
96 months age group. Thereafter, the mean antibody concentration gradually increased again in the 97-108 months (1.20 + 0.13 IU/ml)
and in the 109-120 months (1.45 = 0.13 IU/ml) age groups. The mean antibody titer was statistically significant in relation to age
(p<0.01) but not to gender (p<0.95). This study showed that around 25% children remained antibody negative indicating challenges

ahead for eradication of measles from Bangladesh.
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Introduction:

Measles is a ubiquitous, highly infectious disease. In the
absence of proper immunization programmes, it affects nearly
every person in a given population by adolescence (Black,
1982).1The introduction of an effective live attenuated virus
vaccine has dramatically reduced the incidence of measles.
However, measles has not been eliminated because of failure
to vaccinate all children before they reach school age and due
to cases of vaccine failure. Vaccine effectiveness is expected
to be at least 85% when measles vaccine is administered at
nine months of age but cold chain and other program failures
have reduced the effectiveness in both rural and urban areas in
developing countries.2 Worldwide, more than 20 million
people are affected by measles annually. In 2006, there were
approximately 2,42,000 measles deaths globally, which
amounts to 663 deaths every day or 27 deaths every hour.3
The majority (>95%) of measles deaths occur in countries
with poor resources and weak health infrastructure.# Children
usually do not die directly from measles, but from its
complications. The commonest complications of measles are
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otitis media (7% to 9%), pneumonia (1% to 6%), post
infection encephalitis (1/1000 to 1/2000 cases), sub acute
sclerosing pan encephalitis (SSPE) (1/100000 cases) with
mortality rate of 1/10 000 cases. Complications are more
common in children under the age of five years.® In countries
where measles has been eliminated, cases imported from
other countries remain an important source of infection.2In
South East Asian region, the estimated number of deaths due
to measles was 1,36,000 in 2007 (69% of global measles
mortality). In India, the number of measles cases was 48,181
in 2008. In 2005, the number of measles cases was about
25,935 in Bangladesh, which decreased to approximately
2,660 cases in 2008 after Measles Catch-up Campaign. The
campaign targeted 35 million children aged between 9 months
and less than 10 years, irrespective of their previous
vaccination status or illness. The World Health Organization
(WHO) and the United Nations Initiative for Children Fund
(UNICEF) have identified 47 priority countries as targets for
implementation of accelerated sustainable measles mortality
reduction activities and Bangladesh is included among these
countries.* Recent progress in reducing global measles
mortality arise the interest in measles eradication. During
2000-2008, a second opportunity for measles immunization
was provided in 46/47 priority countries (with the exception
of India), leading to vaccination of approximately 686 million
children aged 9 months to 14 years through Supplementary
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Immunization Activities (S1As).6 In Bangladesh, the measles
vaccine coverage reached 93% in 2009.7 Measles vaccine
induces both humoral immunity and cell mediated immune
(CMI) responses. The response to vaccination is similar to
that caused by natural infection with an initial transient rise in
serum IgM and a later rise in 1gG. Persons who have
experienced an initial antigenic stimulation from either
natural measles or vaccines generally exhibit an anamnestic or
secondary response after either vaccination or exposure to
natural measles.8 This secondary response is characterized by
rapid and often transient increase in IgG antibody.® Though
measles has been targeted for global eradication but currently,
there is insufficient data from Bangladesh regarding the
antibody responses in children following measles vaccination.
The present study was thus designed to determine the measles
IgG antibody level among vaccinated Bangladeshi children
aged from 1-10 years.

Materials and Methods:

Study population: This cross sectional study was carried out
at the Department of Virology, Bangabandhu Sheikh Mujib
Medical University (BSMMU) among children who were
previously vaccinated with measles vaccine at the end of nine
months of age in January 2009-December 2009. Children who
had Expanded Programme on immunization (EPI) vaccination
cards and whose parents gave written consent to collect blood
samples were included in this study. Children who received
blood product or immunoglobulin as passive immunization
within last 6 months and whose parents did not give written
consent were excluded from this study.

Blood samples were collected from the Laboratory Services
Center of BSMMU and all laboratory works were performed
at the Department of Virology, BSMMU. All relevant
information and vaccination history were recorded in a
standard pre-designed data sheet by interviewing the
guardians of the children from whom blood was taken.
Informed parental consent was taken before collection of
blood samples. A total of 77 healthy children (39 males and
38 females) were selected. These children were divided
according to age groups from 13-24 months, 25-36 months,
37-48 months, 49-60 months, 61-72 months, 73-84 months,
85-96 months, 97-108 months and 109-120 months into nine
groups with 12 months interval. The study children were
again divided into 2 groups: i.e pre-school (13-60 months)
and school going (61-120 months).

Detection of Measles 1gG: Approximately 3 ml venous blood
was collected by venipuncture technique and kept for half an
hour in room temperature. To separate serum blood samples
were centrifuged at 3000 rpm for 5 minutes to separate serum.
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The separated sera were stored at -20° C until further use. All
samples were tested for measles IgG by the commercial anti
measles virus Immunoglobulin G assay ELISA test kit
(Human Laboratory, Germany) according to the
manufacturer's instructions.

Statistical analysis: Data were analyzed using SPSS 15
version software (USA). ANOVA and Chi-squire tests were
done where applicable. Results were considered significant
when the p-value was less than 0.05.

Results:

The present study was carried out among 77 children who
were vaccinated with measles vaccine. The age range of the
study population was 1 to 10 years (with mean age 54 months
+ 3 months). Among the children, 75.3% had detectable
antibody titer, while 24.7% had undetectable antibody titer
after measles vaccination. Antibody titer > 0.53 1U/ ml was
considered as detectable while antibody titer < 0.53 U/ ml
was considered as undetectable. Among the children, the age
specific mean antibody concentration was highest (2.75 %
1.10 1U/ml) in the 13-24 months age group while it was
lowest (0.77 + 0.35 IU/ml) in 85-96 months age group. It was
also observed that the titer gradually increased to (1.20 £ 0.13
IU/ml) in 97-108 months and further increase to (1.45 + 0.15
IU/ml) in 109-120 months age group and this increase was
statistically significant (p<0.01). The detectable antibody titer
was highest (90%) in 25-36 months age group and lowest
(62.5%) in 73-84 months age group (Table-1). Among all the
studied children, 40 children (51.94 %) were below 5 years of
age, and 37 (48.05 %) were above 5 years of age (Table-2). It
was observed that in children below 5 years of age, 31
(77.50%) had detectable antibody titer (2.08 + 1.3 1U/ml).
Moreover, it was also observed that in children above 5 years
of age, 27 (72.97%) had detectable titer (1.07 £ 0.60 1U/ml).
The difference between mean antibody titer in these two age
groups were statistically significant (p<0.01) indicating that
the falling titer of measles 1gG in school going children.
Among all the children after study, 39 (50.6%) were male
while 38 (49.4%) were female children. Among male
children, 33 (84.6%) children had detectable titer (1.71 £ 1.34
IU/ml) while among female children, 25 (65.8%) had
detectable titer (1.78 + 1.14 1U/ml). However, the difference
between mean antibody titer among male and female children
was not statistically significant (p< 0.95) but the antibody
response between male and female children was significant
(p<0.01) (Table-2).
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Table-1: Anti-measles

1gG

responses after measles

vaccination according to age groups.

Maeasles antibody (IgG) titer in IU/ml *

Age group
(in months) Antibody Positive Antibody Negative
n (%) n(%)
Titer (Mean £SD) Titer (Mean £SD)
13-24 8 (80%) 2 (20%)
(2.75 £ 1.10) (0.32 4+ 0.06)
25-36 9 (90%) 1 (10%)
(2.52 +1.09) 0.31
37-48 7 (70%) 3 (30%)
(1.95+0.61) (0.30 + 0.07)
49-60 7 (70%) 3 (30%)
(1.28 £0.31) (0.32 4+ 0.08)
61-72 6 (66.7%) 3(33.3%)
(1.05 +£0.35) (0.30 + 0.06)
73-84 5(62.5%) 3 (37.5%)
(0.91 +£0.16) (0.31 +0.05)
85-96 6 (75%) 2 (25%)
(0.77 £ 0.35) (0.30 +0.04)
97-108 6 (85.7%) 1(14.2%)
(1.20+0.13) 0.32
109-120 4 (80%) 1 (20%)
(1.45+0.15) 0.33
Total 58 (75.3%) 19(24.7%)
ANOVA test was done.

*According to ELISA kit used in this study,
Antibody titer > 0.53 1U/ ml was considered as positive.
Antibody titer < 0.53 U/ ml was considered as negative.

Table-2: Anti-measles 1gG response after measles vaccination
in pre school and school going children.

Number of
children
n (%)

Measles antibody (IgG) titer in IU/ml *

P value

Antibody Positive
n (%)
Titer (Mean £SD)

Antibody Negative
n(%)
Titer (Mean +£SD)

Age in
Months
13-60 40 (51.9) 31 (77.5) 9 (22.5)
(2.08 +1.3) (0.31 + 0.06)
<0.001
61-120 37 (48.1) 27 (72.9) 10 (27.1)
(1.07 = 0.60) (0.32 +0.05)
Gender
Male 39 (50.6%) 33 (84.6%) 6 (15.4%) <0.001
(1.71 + 1.34) (0.33 + 0.07)
Female 38 (49.4%) 25 (65.8%) 13 (34.2%)
(0.30 £ 0.01) <0.955
(1.78 + 1.14)

Chi-square test was done

*According to ELISA kit used in this study,
Antibody titer > 0.53 1U/ ml was considered as positive.
Antibody titer < 0.53 U/ ml was considered as negative.

Discussion:

Worldwide, measles is the fifth leading cause of mortality
among children less than 5 years of age.1° Fortunately,
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measles is a vaccine preventable disease; infection with wild
measles virus induces an immune response that provides life
long protection.’! However, despite the availability of a safe
and effective vaccine measles has yet not been eliminated.
Several studies have observed that antibody levels following
vaccination is lower than those following natural
infection.1213.14 QOther investigators have found evidence of
waning immunity among vaccinated children.1516 Since the
introduction of live attenuated measles vaccines, a gradual
decline in the level of measles antibodies over time after
immunization has been 1117-20 Moreover, it has been
established that children with high antibody level seems to be
completely protected against clinical disease whereas
children with sufficiently low antibody levels are at risk of
mild or subclinical measles infections.132122 In our study, it
was observed that 75.3% of the study children had detectable
antibody titer while 24.7% did not have detectable titer after
vaccination. A previous study carried out at the Department of
Virology, BSMMU, among vaccinated children found
detectable measles antibodies in 62% children while 38% did
not show detectable antibodies.23 A number of factors may
be considered as the cause of vaccine failure, such as,
interference of vaccine antigen by maternal antibody in early
age, improper storage and transport of vaccine or its
administration.® In a study from Brazil, only 44% of children
aged 9-15 years were antibody positive while a study from
Poland observed that measles antibody was below the
protective level in 22.5% of children.2* In our study, measles
antibody was detected in 80% children in the 13-24 months
age group and 90% children in the 25-36 months age group,
which gradually decreased to 62.5% in the 37-84 months age
group. However, from the 85-96 months age group it
increased again to 75% reaching 86% in the 97-108 months
and 80% in 109-120 age groups. In our study, the mean
antibody concentration was highest in the 13-24 months age
group, but it was lowest in 85-96 months age groups. Our
study also observed that 77.5% children below 5 years of age
had detectable antibody titer while it was 72.9% in children
above 5 years of age. Various prospective serological studies
have reported a gradual decline in measles antibody titer
during several years after vaccination.1516.2526 A study from
Egypt reported a trend of decreasing mean antibody titers
with increasing age among children below the age of 8 years
with a significant increase in antibody titer in older age group
of 10 to 12 years 27 which was similar to present study. After
a certain period of vaccination, elevation of antibody titer is
most likely due to boosting effect from repeated exposure to
circulating wild virus resulting in inapparent infection.
However, the gradual decline of antibody response with time
may be due to that antibodies may have responded adequately
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to the initial vaccination and experienced a subsequent decline
in antibody titer over time (a secondary vaccine failure). The
accepted measles vaccine failure rate is >10%.28 Thus, WHO
recommends that countries where risk of infant infection with
measles virus is high, administration of first dose of measles
vaccine (MCV1) should be at 9 months of age and second
dose of measles vaccine (MCV2) at 15-18 months. Moreover,
countries with less risk of measles infection administration of
should be MCV1 at 12 months and MCV?2 at 15-18 months or
school-entry, depending on which age enables achievement of
the highest routine MCV2 vaccination coverage. However,
Bangladesh introduced a second dose of measles vaccine for
children at the age of 15 months in 2012 with an aim to
ensure early protection of the individual, slowing down
accumulation of susceptible young children and may
correspond to other routine immunizations (for example, a
DTP booster).

In this present study, there was no relationship between
gender and mean antibody concentration though the mean
antibody concentration was slightly higher in female than in
male children, but this was not statistically significant. Similar
findings were reported by other researchers.26-27. 29However in
the present study significantly higher number of male children
had detectable antibody titer than the female children and the
reason of these findings are unexplained. In some studies
significant difference between boys and girls were reported. 2°

Conclusion:

The present study showed that around 25% children remained
antibody negative for measles even after 93% coverage of
measles vaccination indicating huge challenges ahead for
measles eradication from Bangladesh.
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