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Patients and methods

Patients

Healthy, full-term newborn babies and children
attending a Well-Baby Clinic were studied.
None gave a history of measles infection or
immunization. Venus blood was collected
from newborn babies within 24 h of delivery,
and from children aged 3, 6 and 9 months

respectively.

Methods

Sera, stored at —-20°C until tested, were
absorbed with monkey red blood cells to
remove heterophile antibodies and assayed
for measles antibody using a standard haem-
agglutination inhibition (HAI) technique, with
Tween ether treated measles haemagglutinin
(Behringweke).

Results

The distribution of measles HAI titres accord-
ing to age is shown in Fig. 1. Thirty-four out
of thirty-five newborns tested had HAI titre
of 1:4 or greater, with 57% of them having
titre of 1:32 and above. However,at 3 months
of age, eight out of the twenty-four children
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FIG. 1. Age distribution of measles antibody titres.

(33%) tested had HAI titre of less than
1:4, and at 6 months the percentage had
increased to 78.6%.

The histogram in Fig. 2 shows the age
distribution of cases of measles scen in
children’s Outpatients Department in 1978.
Seventy per cent of the cases occurred under
2 years of age, and twenty-one out of the
794 (2.6%) cases occurred in children 3 to 5
months old.
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IFIG. 2. Age distribution of 794 cases of measles.

Discussion

In North America there is clinical and sero-
logical evidence of an increased risk of measles
vaccine failure among those immunized at
1 year of age or younger (Shelton et al., 1978;
Shasby et al., 1977). Transplacentally acquired
maternal measles antibody is still detectable
in 12-month-old children, and this is put
forward as the probable mechanism for vaccine
failure in such children (Albrechteral., 1977).
However, the experience in Africa is
different from that in the U.S.A. As part of
their trial of measles immunization with
reduced vaccine dosage, Hendrickse and
Montefiore (1968) measured pre-vaccination
measles antibody level in some children. They
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Summary

Measles antibody (HAI) titres were measured
in healthy Nigerian infants at birth and at 3,
6 and 9 months of age. At birth only one baby
out of thirty-five had HAI titre of less than
1:4, but at 3 months of age titres had fallen
to this level in 33% of children. The percentage
increased further to 78.6% at 6 months of
age. At 9 months, ninc out of twenty-seven
(33%) infants had HAT titre of 1:16 and above,
suggesting recent measles infection or immuni-
zation. The rapid fall in HAI titres up to 6
months could explain the occurrence of
measles in early age in tropical countries. We
recommend that children in Nigeria be im-
munized at 7—8 months of age.

Résumé

Les taux de HAI de rougeole ont ¢té mesurés
chez des enfants nigéricns en bonne santé
dés la naissance, puis @ trois, six ct neuf mois.
A la naissance, seul un bébé sur trente-cinq
avait un taux de HAI inférieur a 1:4, mais 2
3 mois, ¢’est 33% des enfants qui se trouvaient
ramenés 4 ce niveau. A 6 mois, le pourcentage
de’enfants 4 ce niveau de HAI s’éléve a 78.6%.
Mais 2 9 mois, neul enfants sur vingt-sept
(soit 33%) avaient un taux de HAI égal ou
supérieur a 1:16 ce qui fait penser a une
récente infection de rougeole ou d une im-
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munisation. La chute rapide des taux de HAI
jusqu’a 6 mois pourrait expliquer les attaques
de rougeole pendant la tendre enfance dan les
pays tropicaux. Nous recommandous I'immuni-
sation des enfants au Nigéric a4 "ige de 7-8
mois.

Introduction

Measles is endemic in Nigeria, and is a major
cause of morbidity and mortality in young
children (Gans, 1961; Grigsby & Adetosoye,
1973; Abdurrahman, 1979). Measles occurs at
a younger age in developing countries than in
industrialized countries (Editorial, 1976). In
some developing countries 20 to 30% of cases
of measles occur under 1 year of age, and a
few cases occur under 6 monthsof age (Grigsby
& Adetosoye, 1973; Ministry of Health of
Kenya and WHO, 1977). It is essential, there-
fore, to immunize children in developing
countries against measles as early in life as
possible.

However, there is evidence that in developed
countries children under 1 year of age immu-
nized against measles have a lower sero-conver-
sion rate and poorer protection than children
immunized after 1 year of age (Krugman,
1977), due to persistence of transplacentally
acquired maternal antibodies. In Africa, there
are few studies of the rate of disappearance of
maternally derived measles antibody. We have
therefore studied the pattern of measles
antibody levels from birth to 9 months in
Nigerian infants and related these levels to the
pattern of measles seen in the children’s Out-
patients Department of Ahmadu Bello
University Hospital, Zaria, Nigeria.
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found that fourtcen out of twenty-nine
(48.3%) infants aged between 3 and 7 months
had measles neutralizing antibody titre of less
than 1:10. In Rhodesia, Burrowes and
Cruickshank (1976) found residual maternal
antibody in 65% of children at 4 months of
age, but this decreased sharply to less than
20% between 6 and 9 months. These figures
are similar to our own. Among children
immunized with measles vaccine, Burrowes
and Cruickshank found 59% sero-conversion
at 9 months of age. In Kenya, 90% of children
no longer had maternal antibodies at 7 to 8
months, and almost all children sero-converted
when vaccinated at 7% months or later, even
if a low level of maternal antibody was still
present when the vaccine was given (Ministry
of Health of Kenya and WHO, 1977).

In the present study a large proportion of
children had high measles antibody level at
birth, but the level waned rapidly after birth.
These findings correlate with the age incidence
of measles as seen in our Qutpatients Depart-
ment. At 9 months of age the decrease in the
percentage of children with HALI titre of less
than 1:4 and the increased frequency of
children with high antibody titres suggest
recent measles infection or immunization,
even though the parents denied such a history.
An outbreak of measles in llesha, Nigeria,
afforded Fabiyi e al. (1974) an opportunity
to study measles immunity in children with
clinically confirmed measles and who were
previously immunized against measles ab(?ut
a year before the outbreak.'They s_tudled
twenty-nine of such immunized children,
twenty-eight of whom were immunized at 6—9
months of age: acute and convalescent sera
were assayed for measles antiquy by.com-
plement fixation method. Only cight children
had measles antibody titre of 1:4 or grgat.cr,
and no antibody was detected in the remaining
twenty-one children. More disturb_ing was the
fact that only two of the twenty-nine children
showed significant sero-conversion.

On the basis of our preliminary epidemio-
logical and serological studies and data
from other parts of Africa, we suggest that
children in Nigeria, as elsewhere in AfTrica,
should be immunized against measles at 7
to 8 months of age. The immunization can
be given simultancously with DPT, since
such a combination does not result in decreased

immunogenicity of either vaccine (McBean ef
al., 1978). Whether or not the children need
to be re-immunized against measles 6 months
or more later should be determined from
controlled epidemiological and serological
studies.
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