Rev. Inst. Med. trop. Sdo Paulo
I8 (5): 355-358, setembrofoutubiro, 1996

MEASLES ANTIBODY PREVALENCE AFTER MASS IMMUNIZATION CAMPAIGN IN
NITEROI, STATE OF RIO DE JANEIRO, BRAZIL.

Solange A, OLIVEIRA (1), Marilda M. SIQUEIRA (2), George F. MANN (2), Antonio José L. COSTA (3),
Maria Teresa C.N. ALMEIDA (3), MonicaS. STAVOLA (3), Hugo TOMASINI (3) & Jussara . NASCIMENTO (2)

SUMMARY

Three months alter a mass vaccination campaign (coverage: 100%) against measles a random
seroepidemiological survey was carried out in students aged | to 19 years old in the Municipality of
Niteréi, State of Rio de Janeiro. Blood samples were tested for measles antibodies by enzyme
immunosorbent assay (EIA) and negative cases were tested again using hemagglutination inhibition
(HI) and plaque reduction neutralization (PRN). Of the 798 samples tested by EIA, 718 (90.2%)
were positive for measles antibodies. PRN test was more sensitive than EIA and HI in detecting
measles specific antibodies. The total antibody prevalence increased from 90.2% to 93.2% when HI
was employed in EIA negative specimens and to 98.9% when PRN was used. After the mass vaccina-
tion campaign a marked decrease in measles incidence was observed in the municipality studied,
showing the effectiveness of the strategy used for measles control in developing countries.
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INTRODUCTION

Despite the introduction of the Brazilian National
Immunization Programme in 1973, measles was still a
serious public health problem in the early 1992, being
one of the leading causes of morbidity and mortality
among children below 5 years ol age. The difficulty in
achieving high coverage rates in routine vaccination led
some State Health Departments to introduce periodic
measles campaigns during polio mass campaigns. How-
ever, this strategy was not implemented for the country
as a whole and measles outbreaks continued occurring'.

Based on the above, the Brazilian Health Ministry
launched a countrywide mass immunization campaign

against measles. From 24 April to 22 May / 1992,
measles vaccine was given to 48 023 657 children aged
from 9 months to 14 years irrespective of previous vacci-
nation or disease history. The immunization coverage
achieved was 96% of the target population'.

Niterdi, State of Rio de Janeiro, is one of the greatest
cities of this region and in 1992 the estimated population
was 436 175 inhabitants’. Until 1984 the epidemiology ol
measles in the city was characterized by high morbidity
and mortality rates, mainly reported in children under five.
Since 1985, following the introduction ol immunization
campaigns mainly directed to children 9-23 months ol age.
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measles incidence and mortality declined rapidly. Measles
incidence in Niterdi began to increase in 1990, but at this
time most cases were observed in teenagers and young
adults'™". Following the strategy planned for the whole
country, the vaccination coverage achieved during the
mass campaign was 100% of the target population®,

The objective of this study was to estimate the
prevalence of measles antibody in the population below
20) years old ol this city at three months after mass immu-
nization campaign.

MATERIALS AND METHODS

Sty population
The population in the survey was composed ol stu-
dents resident in Niteroi, aged 1 to 19 years old.

Sampling

A multiple stage sample design was used ' The [irst
stage consisted ol a cluster sample of the public and pri-
vate schools and kindergartens of the city. The selection
was proportional to the number ol schools within cach
one ol the three Sanitary Districts. For the second stage,
a simple random sample of the students within each se-
lected school was made, an average ol 216 students per
studied age group. To estimate the sample Tor cach Dis-
trict, the results of 1991 census” were adopted, and the
selection was proportional to the number ol people be-
low 20 years old resident within these sectors. The par-
ents were always asked to consent to the drawing ol a
blood sample from their children. If they refused. a new
random sample was obtained.

The sample was caleulated taking in account the
characteristics ol the sampling process' and the follow-

ing parameters: 2.1% ol sampling crror. 90% ol esti-
malted prevalence, and a confidence interval ol 95%.

Blood sample collection

Blood samples lor serology were obtained by
venepuncture. After centrifugation the sera were stored
at -20° C.

Laboratory resis

Initially cach sample was tested by an enzyme
immunosorbent assay (EIA) to detect anti-measles 12 G an-
tibodies. This test was described by HUMMEL et al.'* and
itis an indirect 1eG EIA that uses a recombinant antigen
(measles nucleoprotein). This test employs as cutol! value
for a positive result the P/N =3 and P-N 20.09. Negative
samples were tested again using haemagglutination inhibi-
tion (HD'" and plaque reduction neutralization (PRN)'
tests, The children who had HI titers below 8 and PRN an-
tibody levels of < 50 milli International Units / ml were
considered to be potentially susceptible 1o measles.

Statistical analvsiy

Frequency distributions were analysed by the chi-
square test and the differences between individual groups
considered significant at the 0.05 level.

RESULTS

Of the 796 samples tested for measles specilic anti-
bodies by EIA, 718 (90.2%) were positive. Analysis ol
seropositivity according to dilferent age groups showed
that for children in the -4 age group only 73.1%
positive. However, an increase in antibody prevalence
was observed lor the older age groups studied (Table 1),

wWere

TABLE 1
Results of the serological tests used in the serum samples of the survey, according to the studied age groups.
Niterdi, RI. August/1992.

Serological Tests

Age Group ETA ETA+HI* ETA+HI+ PRN"
(in years) Positive Negative Positive Negative Positive Negative TOTAL
N e N To N To N To N To N e N
-4 98 731 6 269 1 828 23 172 129 96.3 5 3.7 134
5-9 222 929 17 7.1 226 94.6 13 54 238 99.6 | 0.4 239
10— 14 252 958 I 42 257 917 6 23 263 1000 - - 263
15-19 146 91.3 14 87 148 92.5 1275 157 98.1 3 1.9 160
Total 718 90.2 78 9.8 742 932 54 6.8 787 98.9 9 1.1 796

* Positive: EIA positive or EIA negative with HI positive
Negative: EIA and HI negative
" Positive: EIA positive: or EIA negative with HI and PRN positive: or EIA and HI negative with PRN positive
Negative: EIA negative with HI and PRN negative
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OF the 78 sera with negative results by EIA. 24 were
positive when tested by HI and 68 when tested by PRN.

Therefore, using both EIA and HI the total anti-
body prevalence increased from 90.2% 1o 93.2% (X° =
4.76. P < 0.05). Although this fact had been observed in
all age groups analysed, it was more evident in the 1-4
age group, where the seropositivity increased from
73.1% to 82.8% (Table 1). Nevertheless, the chi-squared
test showed no significant differences in the four groups
studied: X7 1-4 years = 3.64, P > 0.05; X° 5-9 years =
0.86, P > 0L05: X~ 10-14 years = 1.50, P > 0.05: X- 15-
19 years = 0.16. P > (.05,

The total specific antibody prevalence increased
from 93.2% 1o 98.9% when PRN test was used in serum
samples HI and EIA negatives (X = 33.47, P < 0.001),
Thus. employing a more sensitive test, only 9 (1.1%)
cases of 796 samples analysed had no anti-measles anti-
bodies.

The increase in seropositivity was also noticed in all
age groups studied. However, this fact was clearly evident
in the 1-4 age group, where a marked increase (13.5%) in
antibody prevalence was observed. A rise in seropositivily
was also found in the other age groups analysed but the
differences were less pronounced (Table 1), These results
were statistically signilicant: X- 1-4 years = 12.90. P <
0.01: X* 5-9 years = 10,58, P < 0.01: X* 10-14 years =
6.06, P < 0.05: X* 15-19 years = 5.66. P < 0,05.

The 95% conlidence intervals calculated taking in
account the design of the study are presented in Table 2.

A hundred EIA positive samples sellected at random
were lested by HI to verily the correlation between both
tests employed. The results were also positive and the HI
titers varied between 1:8 and 1:128. However. the major-
ity (919%) were between 1:8 and 1:32. The HI titers for
the serum samples EIA negative and HI and PRN posi-
tive were lower, between 1:8 and 1:16.

DISCUSSION

The results obtained in this study showed that three
months after 4 mass immunization campaign against
measles in Niteroi. state of Rio de Janeiro, Y8.9% of the
people aged from | to 19 years old had detectable
measles specific antibodies.

In this study PRN test was more sensitive than EIA
and HEin detecting measles specific antibodies. The total
antibody prevalence increased from 90.2% to 93.2%
when HI was employed in EIA negative specimens and
to 98.9% when PRN was used.

TABLE 2
Measles antibody seroprevalence® according 1o age alter mass
vaecination campaign in the municipality of Niteroi, R
August/ 1992,

Age Group No, of Positives/ Confidence Interval

(in years) Total o = 005
1-4 129 / 134 (96.3%) 96.3% + 3.2%
5-9 238 / 239 (99.6%) 99.6% = (0.8%

10-14 263 /263 (100.0%) =
15-19 157 1 160 (98.1%) 98.1% = 2.1%
Total 787 1 796 (98.9%) 98.9% = 0.7%

© Antibodies detected by EIA, HI and PRN 1esis,

In contrast to what is related by other authors' =" in
this study it was observed that HI was more sensitive
than EIA for detecting low levels ol measles antibody.
The high cutol! value for EIA could have influenced the
sensitivity ol this test. Some samples could be classificd
as positive if the cutoft value was PIN = 2.1,

Low levels ol otal antibody prevalence were also
Tound with EIA (73.1%) and HI (82.8%) tests Tor the age
group |-4 years old when compared with PRN (96.3%)
test. These children had low antibody levels detected
only when a more sensitive reaction was used. In a
smaller proportion this result was observed in other age
groups studied. Probably this fact can be due to subclini-
cal reinfections with measles virus during a period ol
high virus circulation, leading to an increase in antibody
levels in older children'5,

In 1987, four months alter u mass vaccination cam-
paign illgiiil'l.‘;l measles conducted in the greater metro-
politan region ol Sio Paulo, Brasil, PANNUTI et al.'®
carried oul a seroepidemiological survey including chil-
dren between one month and 14 years old. irrespective of
campaign participation. The antibody prevalence levels
for children between [-14 years old were 96.0%. values
in close agreement with those obtained lor this study in the
same age group (99.1%). Some factors may have contrib-
uted for the different results found. among them the sensi-
tivity of the tests employed, indirect immunofluorescence
and EIA in the former, and EIA and PRN in the latter.

After the mass vaccination campaign desceribed in
this study. a rapid decline in measles incidence rates was
observed in Niterdi. From June/92 1o December/95 only
3 cases among those notified as clinical measles were
confirmed by laboratorial tests. The incidence rates ol
the disease fell from 68.55/100.000 inhabitants in 1991
to 0.89/100.000 in 1994 These data show that in the
municipality studied the strategy based on mass cam-
paign for measles control has succeeded.
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Similar impact in measles incidence was observed in
other countries, such as Cuba, English-Caribbean and
Suriname™*, which used the same strategy to obtain high
coverage levels.

According to CUTTS & MARKOWITZ! 10 avoid
posthoneymoon outbreaks and, consequently, to control
or climinate measles it is necessary to implement the
used strategy adequately. The duration ol the benefit
achieved will depend on intensive surveillance to inves-
tigate all suspect cases and efforts of routine health ser-
vices to sustain high coverage of new birth cohorts.

RESUMO

Prevaléncia de anticorpos contra o virus do sarampo
apos campanha de vacinacio em massa em Niteroi,
Estado do Rio de Janeiro, Brasil

Trés meses apos a campanha de vacinagio em massa
(cobertura: 100%, faixa etdria: 9 meses a 14 anos) contra o
sarampo, um inquérito soroepidemioldgico foi realizado
em estudantes de um a 19 anos de idade no municipio de
Niterdi, estado do Rio de Janeiro. Amostras sangiiineas
foram testadas para detecgio de anticorpos especificos
contra o sarampo por ensaio imunoenzimdtico (EIE), e os
casos negativos testados outra vez utilizando-se a reagio
de inibigio da hemaglutinagiio (IH) e a neutraliza¢iio por
reduciio de placas (NP). Das 798 amostras testadas por
EIE. 718 (90.2%) foram positivas. A NP foi mais sensivel
que o EIE e a IH na detecciio de anticorpos especificos. A
soroprevaléncia de anticorpos aumentou de 90.2% para
93.2% quando a IH foi empregada em amostras EIE
negativas e para 98,9% quando a NP foi utilizada.

Apos a campanha de vacinagiio em massa, verilicou-
se uma diminuicio acentuada na incidéncia do sarampo
no municipio estudado, demonstrando a efetividade da
estratégia utilizada para o controle da doenga em paises
em desenvolvimento.
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