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SUMMARY

The authors compare the serologic efficacy and the clinical protection afforded
by three different measles vaccination schemes in adequately nourished children
in Sao Paulo city, Brazil.

Two hundred forty two children were divided into three groups. Group A. com
prising 117 children who had received the vaccine before 12 months of age and a second
dose at 12 months of age or more. Group B, comprising 46 children who had received
only one dose, before 12 months of age. Group C. comprising 79 children who had

received only one dose, at 12 months of age or more.
The geometric mean titer of antibodies in Group A was 790.1; in Group B, 251.1;
and in Group C. 550.3. There was no statistically significant difference between

Groups A and C.

The exposure to the measles virus was probably similar in all groups. and the
children in Groups A and C had similar chancesofacquiring the disease after vaccina
tion whereas in Group B the chances were higher when compared to the other

two groups.

The results obtained in this study favor the use. in developing countries, of
a vaccination program against measles that includes an early first dose at eight
months of age and revaccination after 12 months of age.
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INTRODUCTION

In developing countries, measles causes
high rates of morbidity and mortality in chil
dren - Y-sh R B2 g that local health author
ities have sugested vaccination beginning at
t/he ﬁrst year Of agetl_ 5. 6. 7. 8. 9. 12, 18, 20. IH' The
presence of maternal antibodies, in some cases
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SP. Brazil

up to 12 months after birth? has led to difficulties
in using this strategy. These antibodies, even
in alow titer, can interfere with the child’s immu-
nologic response to the vaccine! 2 ' 13 4. 27 28
303138 In Brazil, the use of only one dose of
the measles vaccine, given before 12 months of
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age, has produced different results in the differ-
ent geographic areas studied. In Sao Paulo, the
seroconversion rate is approximately 80% ' 2
showing that there are still a great number of
children susceptible after vaccination. The use
of a second dose, for children above one year
old, could solve this problem. However it has
been suggested by some authors!> 7 that a per-
centage of the children vaccinated before 12
months of age do not respond adequately to a
later second dose. If this is confirmed, then a
vaccination program that included two doses,
the first one given before one year of age, would
have to be immediately dropped.

All these facts demonstrate deep controver
sies as to the ideal age for vaccination against
measles in developing countries®, and show that
there are still few field studies on this subject.

The object of this study is to compare the
serologic efficacy and the clinical protection af-
forded by three different measles vaccination
schemes in adequately nourished children in
Sao Paulo.

MATERIAL AND METHODS

From October 1979 to November 1981, all
the children who had initiated their vaccination
program from 1975 to 1979 in the Hospital do
Servidor Publico Estadual de Sao Paulo (Sao
Paulo city, Brazil) were called by letter together
with their parents for an interview.

Two hundred forty two children responded
and their parents were questioned as to the his-
tory of previous vaccination, contact with
known cases of measles (brothers and sisters,
cousins, neighbors, children at school or day-
care centers) and previous history of measles
based on the norms established by the Centers for
Disease Control, i. e, fever. cough, typical rash.
Kaplik spots and catarrhal symptoms). The pre-
cise dates of vaccination weie Obvasnaed 0o th2
hospital files. The parents were also asked to
consent to the drawing of a blood sample from
the child.

The 242 children were divided into three
groups according to the ages at which they had
received measles vaccination.

Group A — comprising 117 children who had
received the vaccine before 12 months of age and
asecond dose at 12 months of age or more. There
were 75 serum samples obtained in this group.

Group B — comprising 46 children who had
received only one dose, before 12 months of age.
There were 32 serum samples obtained.

Group C — comprising 79 children who had
received only one dose, at 12 months of age or
more. There were 61 serum samples obtained.

The total number of serum samples was 168,
drawn by venopuncture. The blood was centri-
fuged immediately and the serum was stored at
a temperature of -20°C. Later they were tested
for antibodies against the measles virus by
Enhanced Neutralization® done by one of the au
thors (P. A.).

The samples were analyzed on the following
dates: May 26th. and 27th., 1983 and June 2 nd.,
1983. All tests were repeated on June 21st., 1983.

The vaccine used was that of live further at
tenuated measles virus. When given before 12
months it was not combined with any other vac-
cine and was furnished by the Health Authorities
of the State of Sao Paulo®. When given to chil-
dren of 12 months of age or more, the vaccine
was combined with the mumps and rubella live
attenuated virus vaccines (from Merck, Sharp
& Dohme).

RESULTS

The mean age of the children at the time
of vaccination and at the time of the interview,
and the average interval between vaccination
and collection of blood samples are shown in
Table 1.

All the serum samples from Group A were
nogitive for measles antibodies. Only one serum
sample in Group B was negative «nd 22!y ore
in Group C too. The geometric mean titer of anti-
bodies in Group A was 790.1; in Group B, 251.1:
and in Group C,550.3 (Table 1). Possibly low (<250
titers of antibodies measured by Enhanced
Neutralization do not mean protection, and
of 75 children in Group A, 13 (17.33% ) had titers
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TABLE 1
Schedule of subject enrollment and geometric mean titer (GMT) of anti-measles serum antibodies.

Group Total number Number of Mean age at time  Mean age at time of Average interval between GMT
of cases blood of interview vaccination (months) vaceination and blood
interviewed samples (months) 1st dose 2nd dose collection imonths)
A 117 75 48.48 8.21 16.86 32.58 790.1
B 46 32 51.75 8.40 — 44.21 251.1
C 79 61 51.94 16.06 — 35.96 550.3
242 168

below 250. Also in Group B, 13 children (40.62%)
and in Group C, 8 (13.11%) had antibody titers
below 250. Of these 34 children with low titers,
eight later had contact with clinical measles and
did not develop the disease.

Comparing the antibody log titers of the
three groups, using the Kruskall Wallis multiple
comparisons test and the Neuman Kluls tech
nique. we noticed that there was no statistically
significant difference between Groups A and C
and that Group B is different from the other two
groups (p = 0.05).

Within Group B, there was no significant dif-
ference in antibody titers between the children
vaccinated early (7 or 8 months old), and those
vaccinated later (9, 10 or 11 months old) using
Student’s t test (t = 0.34). Thus the mean titer
of antibodies detected in Group B children was
not significantly different whether the vaccina-
tion had taken place before or after nine months
of age.

In Table 2 we have the number of children
in each group exposed to measles after vaccina-
tion and the number of children who developed
the disease. Diagnosis was confirmed by a doctor
in three Group A cases, four Group B cases and
two Group C cases. Using the Chi-square test,
children in Groups A and C had similar chances
of acquiring the disease after vaccination where

as in Group B the chances were higher when
compared to the other two groups (p = 0.05).

DISCUSSION

The results obtained in this study agree with
those of other reports® !7-* confirming the effica-
cy of revaccination after an early first dose of
the measles vaccine. In our study, along with
demonstrated serologic results, we present clini-
cal evidence of its usefulness.

Levels of serum antibodies measured in 168
of 242 children, after an average 38.96 months
after vaccination were relatively high in the
three groups studied. However the mean titer of
the children vaccinated before 12 months of age
(Group B) was significantly lower even though
in this group there were more cases of naturally
acquired measles(15.21%), a fact that would nor-
mally raise the mean because the levels of anti-
bodies after natural disease are known to be

higher than those obtained by vaccination®.

The mean titer of antibodies in children vac-
cinated with one dose given at 12 months of age
or more (Group C) was similar to that obtained
from children who had received an early dose
and were revaccinated at 12 months of age or
more (Group A). This shows that there seems
to be no negative serologic effect of an early dose
(given before 12 months of age) on the efficacy

TABLE 2
Group of children with clinical measles.

Total number of children Number of children with a history of contact Number of children who developed

with clinical measles (%)

clinical measles (%)

Group A 117 32
Group B 46 13
Group C 79 21

(27.3%) 5 (4.3%)
(28.3%) T 115.2%)
(26.6%) 7 (8.9%)
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of a second dose tadministered at 12 months of
age or more).

In this study 13 children (17.33%) who had
been vaccinated before one year of age and later
revaccinated presented low antibody titers
against the measles virus (= 250), which was sim
ilar to the percentage obtained in the group
of children who had received only one dose, at
12 months of age or more (13.11%), and signifi-
cantly lower than the 40.62% obtained in the
group of children vaccinated before 12 months
of age. The clinical significance of these low ti-
ters has not yet been sufficiently established®.
It is interesting however to note that eight of
these 34 children with low titers had contact with
measles without acquiring the disease.

Most important in this study is the evidence
that revaccination after an early first dose of
measles vaccine gave good serologic results, sim-
ilar to those obtained in children receiving on
ly one dose after 12 months of age. and also
offered similar clinical protection against the dis
ease. The children in this study all live in the
same geographic area (Sao Paulo city) where
measlesis an endemic disease and thus exposure
to the measles virus was probably similar in all
groups (Table 2). As is to be expected the risk
of having the clinical disease after exposure to
the virus was found to be higher in the group
of children receiving their only dose of vaccine
before 12 months of age.

In countries like Brazil, where in many large
areas measles is a cause of illness and death to
a high number of children below one year of age,
the encouraging results of this study, obtained
with a vaccination scheme against measles that
included an early first dose at eight months of
age and revaccination after 12 months of age,
must be emphasized.

RESUMO

Vacinacio contra o sarampo: influéncia da ida-
de em sua eficacia.

Os autores comparam a eficacia sorolégica
e a protecao clinica obtidas com trés esquemas
diferentes de vacinaciao contra o sarampo, em
criancas eutroficas, na cidade de Sao Paulo, Bra-
sil.

Duzentas e quarenta e duas criancas foram
divididas em trés grupos. Grupo A, compreen-
dendo 117 criancas primovacinadas antes dos
12 meses de idade e revacinadas com 12 ou mais
meses de idade. Grupo B, compreendendo 46
criancas vacinadas com dose unica, antes dos
12 meses de idade. Grupo C, compreendendo 79
criancas vacinadas com dose unica, aos 12 ou
mais meses de idade.

A média geométrica do titulo de anticorpos
no grupo A foi 790,1; no grupo B, 251,1; e no
grupo C, 550.3. Nao houve diferenca estatistica-
mente significante entre os grupos A e C.

A exposicao ao virus do sarampo foi prova
velmente semelhante em todos os grupos. As
criancas dos grupos A e C apresentaram risco de
adoecimento semelhante apds vacinacao, en
quanto gue talrisco foi maior no grupo B quando
comparado aos outros dois grupos.

Os resultados obtidos neste estudo falam a
favor do uso, em paises em desenvolvimento, de
um programa de vacinacao contra o sarampo
que inclua uma primeira dose aos oito meses
de idade e revacinacdo apos os 12 meses de ida-
de.
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