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Abstract

Rationale : Measles is still an important public health problem in Thailand despite measles
vaccination being practiced since 1984. Vaccine failure is one of the suspected reasons for the high
incidence of measles.

Objective : To study the seroconversion rate of 9-month-old infants and to study the anti-
body level in 18 month-old and 4 year-old children who had measles vaccination at 9 months of age.

| Material and Method : Enrolled infants and children who attended the child health clinic for
routine immunization at the Queen Sirikit National Institute of Child Health from March 1, 1994 to
May 31, 1995. They were divided into 3 groups. Group A, 9 month-old infants who came for measles
vaccination. Blood samples were drawn twice from these infants, before measles vaccination and 3
months later for measles antibody level. Group B and C were 18 month-old and 4-year-old children who
came for their first and second DTP (Diphtheria, Tetanus, Pertussis vaccine) booster. One blood sample
for measles antibody was drawn from the latter group of children. Measles antibody was determined
by micro-neutralization technic at the National Institute of Health (NIH). The geometric mean antibody
titer before and after measles vaccination was compared by using the paired ¢-test.

Results : There were 30, 31 and 34 infants/children in group A, B and C respectively. No
significant measles antibody (NT antibody was less than 1 : 4) was detected in 93.5 per cent of 9-
month-old infants. The seroconversion rate at 3 months after vaccination in group A children was 68.75
per cent while in group B, 9 months after vaccination it was 53.3 per cent. Ninety seven per cent of
children in group C had NT antibody above 1 : 4. The geometric mean titer (GMT) of measles antibody
in 9-month (before vaccination), 12-month, 18-month infants and 4 year old children was 1 : 2.5, 1 : 14.8,
1:8.2and 1 : 73.8, respectively (p < 0.05).

Conclusion : Almost 70 per cent of vaccinees at 9 months of age had seroconversion to
measles vaccine with GMT of 1 : 14.8 while fifty three per cent of 18 month old children had an average
GMT of 1 : 8.2. The GMT of the two groups was significantly different (p < 0.05). At 4 years of age
almost all the children had NT antibody to measles with a GMT of 1 : 73.8 (p < 0.05)

Vaccine failure is likely to be one factor responsible for the high incidence of measles after
the introduction of measles vaccine into the Expanded Program of Immunization (EPI).
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from contracting measles.
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The authors suggest giving a booster dose of measles at 15 months of age to boost the anti-
body level before waning of measles antibody at 18 months old, in order to protect this group of children
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Measles is an important public health pro-
blem in Thailand because of the high morbidity rate.
The reported incidence of measles is between 52.3
per 100,000 population to 93.67/100,000 population
or total of more than 40,000 cases annually(1), Infants
and children who contracted measles suffered from
the disease for more than a week and in some cases,
especially those with undernutrition suffered more
from the common complications of otitis media, pneu-
monia, diarrhea and encephalitis, which needed hos-
pitalization. Death may occur in some children with a
case fatality rate of 0.1-0.5 per cent. Malnutrition is
another main sequelae usually found in those infants
and children who recovered from measles with or
without complications(2-4).

In 1984, measles vaccination was introduced
into the Expanded Program of Immunization (EPI)
in Thailand for infants at 9 months of age(1). The
measles vaccine coverage increased from 8 per cent
in 1984 to 51.5 per cent in 1987 and reached 90 per
cent in 1995. In 1993, the incidence of measles was
still very high (30.6 per 100,000 population), almost
18,000 cases or more, especially in infants under 5
years of age, mostly 2-3 years old(1).

Similar to immunity after natural measles
infection, live measles vaccine-induced immunity was
thought to be life long. Vaccinees who subsequently
developed measles were considered to be primary
vaccine failures, defined as the failure of the initial
vaccination to elicit an appropriate immune response;
or secondary vaccine failure which refers to the occur-

rence of the disease in an individual previously shown
to have measurable specific antibodies after vaccina-
tion(5-9).

This study aimed to determine the level of
measles antibody in children who already had measles
vaccination at 9 months of age and the persistence of
measles antibody after 9 months and 39 months of
measles immunization.

Objective

To study the seroconversion rate of 9-month-
old infants and to study the antibody level in 18-
month-old and 4-year-old children who had measles
vaccination at 9 months of age (according to the EPI).

MATERIAL AND METHOD

Infants and children who attended the child
health clinic for routine immunization at the Queen
Sirikit National Institute of Child Health from March
1, 1994 to May 31, 1995 were enrolled into the study
after parental informed consent.

They were divided into 3 groups.

Group A, 9-month-old infants who came for
measles vaccination. Measles vaccine or MMR 11
(Mumps-Measles-Rubella) vaccine (Merck Sharp and
Dohm) was given to them. Blood samples were drawn
twice from these infants, before measies vaccination
and 3 months later for measles antibody level.

Group B and C were 18-month-old and 4-
year-old children who had previously come to this
clinic and were documented for measles or MMR vac-
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cine and came to the clinic this time for first/second
DTP booster. One blood sample for measles antibody
was drawn from these children.

Measles antibody was determined by micro-
neutralization test at the National Institute of Health.

Seroconversion was defined when the geo-
metric mean titer (GMT) of measles antibody is > 1 :
4(8),

Paired ¢-test and analysis of variance
(ANOVA) were used for data analysis in the present
study.

RESULTS

There are 31, 30 and 34 infants and children
in group A, B and C respectively. There were 45 boys
and 50 girls, and the male to female ratio in group A,
B and C was 1 : 1.1 respectively (Table 1).

The mean age of group A infants was 9.5
months, ranging from 8.3 months to 11.5 months.

The mean age of group B children was 18.7
months, ranging from 17.3 months to 20.8 months.

The mean age of group C children was 50.1
months, ranging from 45.9 months to 61.5 months.

Before vaccination, there was no significant
measles antibody (less than | : 4) in 93.5 per cent of
these 9-month-old infants. One infant had GMT of
measles antibody between 1 : 4 - 1 : 8 and one had a
very high GMT titer of | : 256 (Table 2).

The seroconversion rate (NT antibody to
measle above 1 : 4) 3 months after measles vaccina-
tion in group A infants was 68.75 per cent. Among
those who had seroconversion, 25 per cent had a high
GMT more than 1: 64 while 43.75 per cent had a GMT
between 1 : 4 - 1 : 16. Thirty-one per cent had NT anti-
body less than 1 : 4 (Table 2).

Table 2
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Table 1. Number and sex of infants and children
in the study group.
Group A Group B Group C
Male 14 15 16
Female 16 16 18
Total 30 31 34

The geometric mean of the antibody titer for
group A was 1 : 2.50. Sixteen children in group A came
for the second serum. The geometric mean NT anti-
body for these 16 children was 1 : 14.75. When
restricted only to these 16 children who had two sera,
the geometric mean titers were 1 : 2.17 and 1 : 14.75
before and after vaccination respectively (p < 0.05).
Among the 16 children with paired sera, 5 (31.25%)
were found to have no seroconversion. Among the 5
non-seroconverters, one child had initial measles anti-
body higher than 1 : 8, one child had antibody between
1:4-1:8,and 3 children had antibody below 1 : 4

There were significant antibody levels to
measles detected by NT antibody 3 months after
measles vaccination. There were significantly low
levels of measles antibodies in the 9 month old infants
indicating that there was no significant maternal anti-
body left at 9 months of age. This waning maternal
antibody in 9 month-old babies indicated that, it is
appropriate to start the first dose of measle immuniza-
tion at 9 months old(10). Three months after measles
vaccination, 68.75 per cent of group A babies had
significant seroconversion, with an average GMT of
1:14.8

Geometric mean titer (GMT) of measles antibody and seroconversion in group A infants

who received measles vaccination between 17 June 94-15 July 94.

Geometric mean titer

Group A (9-month-old)

Before vaccination % 3 months after vaccination %
<1:4 29 93.6 5 31.25
1:4-1:8 1 3.2 2 12.5
>1:8-1:16 - - 5 31.25
>1:16-1:32 - -
>1:32-1:64 - -
>1:64-1:128 3 18.75
>1:128-1:256 - - -
>1:256 1 32 1 6.25
Total 31 100 16 100
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Table 3. GMT of measles antibody in group B (18-month-old) and group C (4-year-old) children who received
measles vaccination between 14 September 93-4 March 94 and 4 July-30 September 92, respectively.
Group B (18-month-old) Group C (4-year-old)
Measles MMR Total % Measles MMR Total %o
vaccine vaccine vaccine vaccine
<1:4 7 7 14 46.7 1 1 29
1:4-1:8 1 3 4 133 - - - -
>1:8-1:16 3 4 7 233 1 4 5 14.7
>1:16-1:32 1 - 1 33 2 2 4 11.8
>1:32-1:64 - - - S 4 9 26.5
>1:64-1:128 7 3 10 29.4
>1:128-1:256 - - - - - - -
>1:256 2 2 4 13.3 2 3 5 14.7
Total 14 16 30 100 18 16 34 100

Vaccine failure in group A was 31.3 per cent,
all of them had interference from maternal antibody
(Table 3).

In group B, 9 months after measles immuni-
zation, almost forty seven per cent (14 out of 30) had
a low antibody level (GMT less than 1 : 4). Among
those who had GMT of more than 1 : 4, forty per cent
(12 out of 30) had GMT between 1 : 4 - 1 : 32, while
13.3 per cent (4 out of 30) had GMT more than 1 : 256.
This revealed that almost half of the children in this
group had waning of measles antibody significantly
at 18 months-old compared to group C children, the
antibody leve! was significantly higher in 97.05 per
cent. This may have resulted from the natural booster
of exposure to measles infection (Table 3).

DISCUSSION
From the present study, 93.6 per cent of the
children at 9 months of age had a low serum antibody
to measles (NT antibody less than 1 : 4)(6-10),
Three months after a single dose of measles
vaccination 68.75 per cent had significant serocon-
version.

At 18 months of age, 53.3 per cent of the
children had a significant level of antibody to measles.

At 48 months of age, 97 per cent of the
children had a significant level of antibody to measles.

There was a significantly different level of
NT antibody in the three groups of children. The
lowest level of NT antibody was in the age group of
18 months old.

From the study, Trend of Measles in Thai-
land by C. Ariyasriwatana (unpublished data), the
incidence of measles in Thai children was highest in
children under 5 years of age. This figure may be
related to vaccine failure and a high incidence of
measles despite the vaccine coverage being quite high
(more than 90%).

Vaccine failure(5,8) is likely to be one fac-
tor responsible for the high incidence of measles after
the introduction of measles vaccine in EPL

The authors suggest giving a booster dose
of measles at 15 months of age, to boost the antibody
level before the waning of measles antibody at 18
months of age, in order to protect this group of children
from contracting measles(8.11),

(Received for publication on August 5, 2003)
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