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Objectives: To study the vaccine-induced measles specific immunoglobulin G (IgG) re-
sponse in children aged 4-12 years immunized with two doses of measles containing vaccine
in infancy. Methods: This cross-sectional study was done in a tertiary care centre for a period
of 18 months from January, 2017. Measles specific IgG  levels were assessed using ELISA
technique in 80 children of age 4-12 years, [mean (SD) age, 7.5 (2065)] who had received two
doses of measles vaccine in infancy. Measles-specific IgG levels >11 NTU were considered
protective. Results: Protective levels of measles specific IgG were found in 86.4%. Signifi-
cant association was found between negative immune response to measles vaccine and low
socioeconomic status (P=0.03), under-nutrition (P=0.001), anemia (P=0.03), lack of exclu-
sive breast feeding till 5 months of age (P=0.007) and higher parity (P=0.002). Conclusion:
Less than one-seventh of children immunized with two doses of measles vaccine in infancy
had measles-specific IgG below protective levels at the average age of 7.5 yr. Lack of exclu-
sive breast feeding till 5 months of age, under-nutrition and anemia were the associated fac-
tors.
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The global coverage with first dose of measles
vaccine is 85% and that of second dose is 67%.
[1]. Measles immunization has resulted in 73%
worldwide reduction in measles death by year

2018 [2,3]. However, in 2010, India alone accounted for
47% of the global measles mortality [4,5].

Antibody response to measles immunization is
affected by a large number of factors [6-10]. Over the last
decade, there have been major advances in immunology,
virology, molecular biology, bioinformatics, and related
research fields and that have enhanced the under-standing
of measles vaccine-induced immunity [10,11].  It is
important to understand the level and determinants of
measles vaccine immunogenicity to guide public health
measures for measles control/eradication. Thus, we
carried out this study to determine the vaccine-induced
measles-specific immunoglobulin G (IgG) in children.

METHODS

This cross-sectional study was done in the pediatrics
department of a tertiary care public hospital in Kerala, India
to find out the proportion of sero-protective measles
specific antibody response and the factors associated in
children of age 4-12 years, who had received two doses of
measles containing vaccine at the ages of 9 month (measles
vaccine) and 15-18 month (MMR vaccine). Children with
prior natural measles infection, immune-compromised

children, those who had received blood products or
immunoglobulin within the past 3 months, and those on
steroid therapy or cancer chemotherapy were excluded
from the study. Study was initiated in January, 2017. All
consecutive cases satisfying the inclusion criteria attending
our center during the study period were recruited for study.
Informed consent was taken for each participant from
parents or primary care taker. Institutional ethics committee
clearance was obtained before starting the study.

Relevant history was taken from the mother or
primary care taker of the child. Semi structured proforma
was used for recording the information. History of
measles immunization, and dates of vaccination were
confirmed from the original immunization card of
individual child issued from the hospital or health care
setting from where the vaccine was taken. Vital signs and
anthropometric measurements were recorded. Signs of
vitamin and micronutrient deficiencies were noted and
systemic examination was done. Venous blood (2 mL)
was taken from each study participant and their mothers
(after informed consent) for measles specific IgG titres.
IgG levels were assessed by ELISA technique (Novatec
immunodiagnostica) at Rajiv Gandhi Institute of
Biotechnology, Thiruvananthapuram, Kerala. IgG levels
<9 NTU (Novatec Units) were labelled negative, 9-11
NTU equivocal, and >11 NTU as protective/positive
level according to manufacturers validation criteria.

RRRRR EEEEE SSSSS EEEEE AAAAA RRRRR CCCCC H  PH  PH  PH  PH  P AAAAA PPPPP EEEEE RRRRR



INDIAN  PEDIATRICS 251 VOLUME 58__MARCH 15, 2021

KUMARI & KUTTY IMMUNE RESPONSE TO TWO DOSES OF MEASLES VACCINE

Baseline haematology investigations were done for
each study participant and WHO cut-off for blood
hemoglobin level was used for diagnosing anemia.
Proportion of sero-protective measles specific IgG level
and the associated factors were the outcome variables.
The associated factors studied were age, gender,
socioeconomic status, prematurity, birth weight,
antibiotic use in the first month after birth, anemia,
exclusive breast feeding till 5 months of age, introduction
of animal milk before 1 year of age, complementary
feeding practices, balanced diet, vitamin deficiencies,
maternal factors like maternal age at conception, parity,
weight, anemia, maternal measles-specific IgG titre, and
measles infection in mother before conceiving the child.

Sample size was calculated taking the proportion of
80% sero-positivity in children who have received 2
doses of measles vaccine based on an Indian study [6].
The calculated sample size was 80.

Statistical analyses: This was done using the software
SPSS version 24. Chi square test/ Fishers exact test was
used to study the association between categorical
variables. Odds ratio (95% CI) were calculated for all
variables.  Significance level (P value) was set as <5 %.

RESULTS

Of the 81 children [54.3% females; mean (SD) age, 7.5
(2.65) y] recruited for the study, 38.3% were in the age
group 4-6 years and 23.5% in 8-10 years. Of these, 75.3%
were residing in rural areas, 61.% were from lower
socioeconomic class, 25.9% were undernourished, and
51.9% were anemic. Previous history of small for
gestational age (17.3%) preterm birth (4.9%), antibiotic
use in the first month after birth (32.1%) were noted.
Exclusive breast feeding till 5 months of age was done in
81.5% children; 59.3% had animal milk in diet before 1
year of age, and 49.4% had appropriate complementary
feeding. Regarding the maternal factors, 7.4% were <20
years, 28.4% were <50 kg, 53.1% were anemic, 24.7%
had prior measles infection, and 91.4% had sero-
protective measles-specific IgG titre.

The proportion of sero-protective measles specific
immunoglobulin G titre in children immunized with 2
doses of measles vaccine was 86.4%. after mean (SD)
6.06  (2.63) of the second dose of the vaccine [median
(IQR) duration, 6.2 (3.7, 7.75) year].

On univariate analysis, significant association was
found between absence of seroprotective IgG levels and
lack of exclusive breast feeding till 5 months of age [OR
(95% CI), 7.17 (1.45,35.71); P=0.007], anemia [OR
(95% CI) 5.04 (95% CI), 1.86, 25.05); P=0.03], under-
nutrition [OR (95% CI) 11.69 (2.72, 50.12)]; P=0.0001],
low socioeconomic status [OR 7.50 (95% CI 1.42, 61.83)
P=0.03] and higher parity [OR 9.30 (95% CI 2.30, 37.59)
P=0.002]. No significant association was found with age
group of child, gender, place of residence, prematurity,
birthweight, antibiotic use in the first month after birth,
intake of animal milk before 1 year of age,
complementary feeding practices and maternal factors
like maternal age at conception, weight, anemia, measles
specific immuno-globulin G titres of mother and prior
natural measles infection of mother (Table I).

DISCUSSION

We found that the among children of age 4-12 years
immunized with two doses of measles containing vaccine
at 9 months and 15-18 months, 86.4% had  protective
level of measles-specific  immunoglobulin G at around 7-
8 year of age. Significant association was found between
negative immune response to measles vaccine and under
nutrition, anemia, low socioeconomic status, higher
parity and lack of exclusive breast feeding till 5 months of
age, on univariate analysis.

A previous study from India [5] had reported
seropositivity of 21.4% after a single dose of measles

Table I Participants Characteristics and Measles Specific
Immunoglobulin G Response (N=81)

Variable Seroprotective P value
titersa

Exclusive breast feeding (5 mo), n=45 43 0.007
Anemia, n=42 33 0.032
Undernutrition, n=2 13 0.001
Upper socioeconomic status, n=31 30 0.032
Primipara, n=35 33 0.002
Protective maternal titer,b n=74 64 0.95
Antibiotic use in first mo, n=26 22 0.74
Preterm, n=5 4 0.46
Maternal measles, n=20 17 0.24
aNTU (Novatec unit); bMeasles IgG.

WHAT THIS STUDY ADDS?

• 13.6% of children aged 4-12 years immunized with 2 doses of measles containing vaccine in infancy had no
protective measles specific antibody titres.
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vaccine at 9 months. In another Indian study [6], it was
noted that sero-protection rate after two doses of measles
containing vaccine was 80% in children of age 4-6 years
and 83.3% in children aged 9-12 years. In another study
from Kenya [8], 83% had protective antibody titres. In the
study by Kizito, et al. [9] regarding risk factors of negative
immune response after measles vaccination, significant
association was found with malnutrition and maternal
retroviral infections. Genetic factors have also been
reported to have significant impact on the immune
response after measles vaccine, with 2-10% of individuals
immunized with two doses of measles, mumps rubella
(MMR) vaccine not having  protective titers due to genetic
polymorphism associated with response [10]. There is a
growing interest in applying novel vaccinomics
approaches to understand and predict vaccine-induced
immune responses [11]. Limitation of this study was a
single-center setting, and lack of multivariate analysis.

The number of susceptible subjects among population
should be kept below 5% for control of measles (WHO).
Since sub-optimal level of seropositivity in mid-childhood
was seen in this study, the need for an additional dose of
measles containing vaccine for Indian children may be
explored in further studies. Under- nutrition, anemia, and
lack of exclusive breast feeding are modifiable risk factors
for poor immune response, and may be targeted through
appropriate interventions.
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