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Prevalence of antibodies against measles,
mumps, and rubella before and after
vaccination of school-age children with
three different triple combined viral
vaccines, Rio Grande do Sul, Brazil, 1996

Boaventura Antônio dos Santos,1 Selir M. Stralioto,2 Marilda M. Siqueira,3

Tani S. Ranieri,4 Marilina Bercini,4 Maria Tereza Schermann,4

Mário Bernardes Wagner,1 and Themis R. Silveira1

Objective. We evaluated the seroprevalence for measles, mumps, and rubella in school-age chil-
dren (6–12 years old) before and after the administration of three triple combined viral vaccines. 
Methods. In two municipal schools of Rio Grande do Sul, Brazil, 692 blood samples were
collected before vaccination and 636 samples 21 to 30 days after vaccination during 1996. IgG
antibody seropositivity was investigated by enzyme-linked immunosorbent assay (measles and
mumps with Enzygnost [Behring, Marburg, Germany]; rubella with Rubenostika [Organon
Teknica, Boxtel, the Netherlands]). The vaccines compared were: A: E-Zagreb, L-Zagreb, and
Wistar RA 27/3 (Tresivac); B: Moraten, J-Lynn, and Wistar RA 27/3 (M-M-R II); and 
C: Schwarz, Urabe AM-9, and Wistar RA 27/3 (Trimovax).
Results. Before vaccination, 79.2% [95% confidence interval (CI) = 76.0%–82.2%] of the
samples were positive for measles, 69.4% (95% CI = 65.8%–72.8%) for mumps, and 55.4%
(95% CI = 51.6%–59.2%) for rubella. After vaccination with the A, B, and C vaccines,
seropositivity was 100.0%, 99.5%, and 100.0%, respectively for measles; 99.5%, 94.5%, and
92.0% for mumps; and 92.6%, 91.3%, and 88.6% for rubella.
Conclusions. About one-fifth (20.8%) of the schoolchildren who could have been vacci-
nated against measles at age 9 months had levels of antibodies insufficient for protection. In
the sample of schoolchildren without previous vaccination against mumps and rubella, high
proportions of susceptible levels were found. All vaccines were immunogenic, but vaccine A
yielded a seroconversion rate of 99.5% for the mumps component, which was significantly
higher than the other two vaccines (P < 0.01).
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The use of safe and effective vac-
cines has been a consolidated practice
in public health since the 1970s, and
has had a great impact on the inci-
dence of infectious diseases. Further-
more, it is the public health practice
that has been credited with the great-
est cost-effectiveness. Since 1974 the
World Health Organization (WHO),
through the Expanded Program on
Immunization, has carried out exten-
sive global vaccination programs. De-
spite this, almost two million children
still die each year from diseases that
could be avoided by effective, safe,
and low-cost vaccines (1, 2). 

Measles is the main example of this
situation: Although an effective, low-
cost vaccine is available, there are 40
million cases and 875 000 deaths per
year, mainly in developing countries,
with about half of these cases occurring
in Africa (3, 4). This situation is due to
inadequate attention to vaccination in
the promotion of health, as seen by the
low vaccination coverage in these re-
gions. In the Region of the Americas,
the Pan American Health Organization
(PAHO) has implemented vaccination
programs for the eradication of measles
since 1994, following the example of the
successful eradication of polio in the Re-
gion. The basic strategies have been
catch-up (mass vaccination), keep-up
(routine vaccination), and follow-up
(follow-up vaccination), along with the
establishment of an effective surveil-
lance system. These strategies resulted
in substantial progress in the Region,
where indigenous measles is no longer
endemic. However, the data for epi-
demiologic and molecular surveillance
indicate that countries in the Americas
are continually exposed to the measles
virus from other regions of the world
(5–7). The WHO Strategic Plan for 2001–
2005 to reduce mortality and eliminate
measles proposed the adoption of mea-
sures to reduce by 50% the annual num-
ber of deaths due to measles by 2005 
in comparison to 1999 levels (875 000
deaths), and to achieve and maintain the
interruption of indigenous transmission
of the virus in large geographical areas
(8). The utilization of combined vaccines
against measles, mumps, and rubella
(MMR) in these vaccination programs

will, it is hoped, also eliminate mumps
and congenital rubella.

Mumps continues to be endemic in
various regions of the world, and the
number of outbreaks has recently in-
creased (9, 10). Controlling and elimi-
nating rubella is important in public
health because of the teratogenic effects
that may occur when the infection is ac-
quired during the first months of ges-
tation. Wide circulation of the rubella
virus has been documented in various
countries of the world, and therefore
the prevention of congenital rubella syn-
drome today constitutes a great chal-
lenge in public health (11, 12). 

Studies of the prevalence of antibod-
ies against measles, mumps, and rubella
in a given population are of interest as a
way to objectively measure the propor-
tion of the population that has been im-
munized. These data can also be used to
support specific strategies and allocate
resources toward the control of these
three diseases, especially for the eradi-
cation of measles. Furthermore, the ex-
istence of well-tolerated and effective
MMR (triple viral) vaccines constitutes
a fundamental prerequisite for any ex-
tensive immunization program in in-
fancy and childhood. It was for these
reasons that we carried out this study,
which was supported by the Ministry of
Health of Brazil. 

MATERIALS AND METHODS

Study design

This study was a double-blind, ran-
domized clinical trial divided into two
parts: The first evaluated the potential
adverse reactions to three different
vaccines, and the results were pub-
lished previously (13). The second
part, reported here, evaluated sero-
prevalence before and after the admin-
istration of three different triple viral
vaccines in schoolchildren between
the ages of 6 and 12 years living in
Porto Alegre and Santa Maria (Rio
Grande do Sul, Brazil). The project in-
volved the Federal University of Rio
Grande do Sul, the Federal University
of Santa Maria, the State Health and
Education Departments of Rio Grande

do Sul, and the Municipal Department
of Health and Education of Porto Ale-
gre and Santa Maria.

Five schools (both public and pri-
vate) from Porto Alegre and three
from Santa Maria were randomly se-
lected to participate in the seropreva-
lence study. Vaccinations took place
during 26 to 30 August 1996 and 9 to
12 September 1996. 

Children were excluded from the
study if they presented any of the fol-
lowing contraindications for the triple
viral vaccine: presence of congenital or
acquired immunodeficiency; presence
of malignant neoplasia; treatment with
high doses of corticosteroids (equiva-
lent to prednisone at a dose of 2 mg/
kg/day for children during one week
or more) or with other immunodepres-
sive therapies such as antineoplastic
chemotherapy, radiotherapy, etc.; pre-
vious history of anaphylactic reaction
to neomycin or chicken egg, under-
stood as the appearance of urticaria,
difficulty breathing, glottis edema, hy-
potension or shock up to 1 h after ex-
posure to the allergen; pregnancy; use
of normal human immunoglobulin,
complete blood, or plasma infusion in
the previous 3 months; or moderate to
severe acute febrile condition at the
time of enrollment.

Vaccines used

Table 1 shows the manufacturers
and composition of each of the three
MMR vaccines compared here, desig-
nated A, B, and C. The volume of each
dose for all three vaccines was 0.5 mL,
and the vaccine was administrated
subcutaneously in the deltoid muscle
of the arm. Before the vaccine was ad-
ministered, a total of 692 blood sam-
ples (S1) were obtained, and 636 sam-
ples (S2) were collected 21 to 30 days
after vaccination.

Laboratory methods

Serum samples S1 and S2 were deliv-
ered to the Virology Division of the Lab-
oratório Central do Rio Grande do Sul
(LACEN/RS), where they were split

300 Rev Panam Salud Publica/Pan Am J Public Health 20(5), 2006

Original research dos Santos et al. • Antibodies against measles, mumps, and rubella in Brazil



into halves and stored in vials at –20 °C
and –80 °C. IgG antibodies for measles,
rubella, and mumps were studied with
commercial enzyme-linked immuno-
sorbent assay (ELISA) kits. Enzygnost
(Behring, Marburg, Germany) was used
for measles and mumps, and Rube-
nostika (Organon Teknica, Boxtel, the
Netherlands) for rubella. Samples col-
lected at S1 and S2 with negative or bor-
derline results for measles and mumps
(stored at –80 °C) were later tested with
the plaque reduction neutralization test,
and samples with negative or border-
line results for the rubella were also
checked with the hemagglutination in-
hibition technique. Tests with these two
techniques were carried out at the Im-
munobiological Technology Institute of
the Fundação Oswaldo Cruz. All assays
were done according to the manufac-
turer’s instructions. 

Ethical considerations

The protocol for this research was
approved by the Scientific and Re-
search Ethics Committee of the Hospi-
tal de Clínicas de Porto Alegre and of
the Federal University of Santa Maria.
The parents or other persons responsi-
ble for the children received informa-
tion and clarification about the vaccines

used and possible risks of adverse reac-
tions, and each parent or guardian
signed a terms of consent form to allow
their child to participate in the study.

Statistical analysis

Quantitative data are reported as
the average (mean) and standard devi-
ation, and were compared by analysis
of variance (ANOVA); significance of
the differences was determined with
the Tukey test. Categorical data are re-
ported as frequencies and percentages,
and were compared with the chi-
square test. Subgroups according to
age and gender were compared with
the chi-square test for linear trend.
Confidence intervals were calculated
at 95%, based on a binomial distri-
bution. The data were processed and
analyzed with the help of SPSS v. 12
software for Windows, and PEPI (Pro-
grams for Epidemiologists) v. 4.0.

RESULTS

Seroprevalence before vaccine
administration 

A total of 692 blood samples were
obtained from the students aged 6 to

12 years and tested for the prevalence
of antibodies against measles, mumps,
and rubella before administration of
the triple viral vaccine. 

Antibodies for the measles. Of all sam-
ples, 79.2% [95% confidence interval
(CI) = 76.0%–82.2%], 7.8%, and 13.0%,
respectively, were positive, borderline,
and negative for antibodies against
measles (Table 2). No significant asso-
ciation between seropositivity and
gender (P = 0.60) was found. When
schoolchildren were stratified by age,
no linear trend was observed in the
proportions of positivity, thus there
was no evidence of increasing preva-
lence with increasing age (P = 0.08).
No evidence of a linear trend in the
proportions of seropositivity was
found for measles when the sample
was stratified according to gender and
age (P = 0.37 for boys, P = 0.08 for
girls). 

Antibodies for mumps. A total of 69.4%
(95% CI = 65.8%–72.8%), 3.5%, and
27.2% of the samples were positive,
borderline, and negative, respectively,
for antibodies against mumps (Table 3).
No significant association between
seropositivity and gender (P = 0.80)
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TABLE 1. Vaccines used in the immunogenicity study of three combined triple viral vaccines, Rio Grande do Sul, Brazil,
1996a

Vaccine code Vaccine Manufacturer Strains Doses Other components

A

B

C

Tresivac

M-M-R II

Trimovax

Serum Institute of India

Merck-Sharp & Dohme

Institut Pasteur Mérieux

Edmonston-Zagreb

Leningrad-Zagreb

Wistar RA 27/3

Moraten

Jeryl Lynn

Wistar RA 27/3

Schwarz

Urabe AM-9

Wistar RA 27/3

1 000 TCID50
b

5 000 TCID50

1 000 TCID50

1 000 TCID50

5 000 TCID50

1 000 TCID50

1 000 TCID50

5 000 TCID50

1 000 TCID50

Not listed by the manufacturer

Traces of neomycin, sorbitol,
and hydrolized gelatin 

Neomycin, hydrolized gelatin,
and traces of phenol red

a Source: dos Santos et al. (13). 
b TCID50 = Dose able to infect 50% of the tissue culture.



was found. When the sample was
stratified by age, a positive linear ten-
dency (P = 0.01) was observed, which
demonstrated an increase in the pro-
portion of seropositivity of 3.1% for
each year increase in age. However,
when the sample was stratified by
gender and age, the analysis showed 
a significant difference between boys
(P < 0.01) and girls (P = 0.46). This
demonstrated that in boys, prevalence
showed a growth effect in the propor-
tion of seropositivity of 5.1% per year
increase in age, whereas in girls there
was no evidence of an annual increase
in the proportion of seropositivity.

Antibodies for rubella. A total of 55.4%
(95% CI = 51.6%–59.2%), 0.6%, and
44.0% of the samples were positive,
borderline, and negative, respectively,
for antibodies against rubella (Table 4).

No significant association between
seropositivity and gender (P = 0.96)
was found. When the sample was
stratified by age, a positive linear ten-
dency (P = 0.01) was observed, which
demonstrated a growth of 3.8% per
year increase in age. However, when
the sample was stratified by gender
and age, we found a significant differ-
ence between boys (P = 0.17) and girls
(P = 0.01). The latter subgroup showed
a positive growth effect of 4.9% per
year increase in age, whereas among
boys there was no evidence of a linear
increase in seropositivity. 

Seroprevalence after vaccine
administration

Postvaccination blood samples were
obtained for a total of 636 children.
This sample (S2) was smaller than the

prevaccination sample (S1) because 56
children were absent from the school
on the day the second blood sample
was collected. Table 5 compares the
three vaccines according to age, gen-
der, and proportions of seroconver-
sion. The analysis showed that there
was no statistical significance between
age subgroups (P = 0.66) or gender 
(P = 0.43). 

Twenty-one to 30 days after vaccina-
tion, antibody seroprevalence against
measles showed seropositivity rates of
100.0% with vaccine A, 99.5% with
vaccine B, and 100.0% with vaccine C.
There were no statistically significant
differences between the three vaccines
(P = 0.39).

After vaccination, antibody sero-
prevalence against mumps showed
seropositivity rates of 99.5% with vac-
cine A, 94.5% with vaccine B, and
92.0% with vaccine C. The rate of
seropositivity was significantly higher
with vaccine A than with vaccine B or
C (P < 0.01 for both comparisons). The
latter two vaccines did not differ sig-
nificantly in seropositivity (P > 0.05).

Seropositivity rates against rubella
after vaccination were 92.6% with vac-
cine A, 91.3% with vaccine B, and
88.6% with vaccine C. There were no
statistically significant differences be-
tween the three vaccines (P = 0.35). 

DISCUSSION

All sera were analyzed with the
ELISA technique, an accurate test that
correlates well with protection, and
that is used in epidemiological studies
(14). Borderline and negative results
were retested for greater precision
with the plaque reduction neutraliza-
tion test for measles and mumps, and
the hemagglutination inhibition test
for rubella. 

Seroprevalence before vaccine
administration

The school-age children (6–12 years
old) who participated in this study
had at least two opportunities to re-
ceive the measles vaccine: as a routine
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TABLE 2. Prevalence of antibodies against measles, stratified by age, before vaccination in
students in Porto Alegre and Santa Maria, Rio Grande do Sul, Brazil, 1996a

Linear
Age Negative Borderline Positive tendency

(years) No. n % n % n % 95% CI P

7 164 20 12.2 12 7.3 132 80.5 73.6–86.3
8 142 8 5.6 10 7.0 124 87.3 80.7–92.3
9 126 20 15.9 5 4.0 101 80.2 72.1–86.7
10 150 29 19.3 21 14.0 100 66.7 58.5–74.1
11–12 110 13 11.8 6 5.5 91 82.7 74.3–89.3
Total/Overall 692 90 13.0 54 7.8 548 79.2 76.0–82.2 0.08

a Data are presented as the number and percentages, with 95% confidence intervals (95% CI) for positive levels based on a
binomial distribution.

TABLE 3. Prevalence of antibodies against mumps, stratified by age, before vaccination in
students in Porto Alegre and Santa Maria, Rio Grande do Sul, Brazil, 1996a

Linear
Age Negative Borderline Positive tendency

(years) No. n % n % n % 95% CI P

7 164 52 31.7 8 4.9 104 63.4 55.5–70.8
8 142 43 30.3 3 2.1 96 67.6 59.2–75.2
9 126 36 28.6 5 4.0 85 67.5 58.5–75.5
10 150 31 20.7 6 4.0 113 75.3 67.6–82.0
11–12 110 26 23.6 2 1.8 82 74.5 65.4–82.4
Total/Overall 692 188 27.2 24 3.5 480 69.4 65.8–72.8 0.01

a Data are presented as the number and percentages, with 95% confidence intervals (95% CI) for positive levels based on a
binomial distribution.



vaccination at 9 months of age, and
during the mass vaccination campaign
of 1992. Vaccination coverage in Rio
Grande do Sul from 1984 to 1990 (the
period when the schoolchildren in this
study were born) varied from 65.6% to
85.5%, and in the 1992 mass vaccina-
tion campaign coverage reached 100%.

The results of the present study
showed a 13.0% rate of seronegative
findings and a 7.8% rate for borderline
results (Table 2). The WHO considers
that the following proportions of sus-
ceptibility need to be achieved to in-
terrupt the transmission of measles: 
< 15% at 1–4 years, < 10% at 5–9 years,
and < 5% at age > 10 years (15). The
proportions of seronegative findings
in our sample of schoolchildren were
well above those considered safe by
WHO for interrupting the transmis-
sion of measles.

A seroepidemiological study carried
out in Brazil (São Paulo) by Cox et al.
(16) found low concentrations of un-
protective antibodies in children who
had previously been vaccinated for
measles. This study also considers that
in this population, a proportion of in-
dividuals (with previous vaccination)
had insufficient levels of antibodies for
protection. Similar results were ob-
served by Cutts et al. (17) in a study of
antibody prevalence among children
under the age of 15 years in Bolivia,
with a rate of vaccine coverage of 77%.
These authors found low levels of anti-
bodies in a high proportion (30%– 40%)
of the population. These results, how-
ever, may be related to three main fac-

tors: low coverage of routine vaccina-
tion, primary and secondary vaccine
failures, and vaccine effectiveness. Pri-
mary vaccine failure is the lack of an
immune response after administration
of the vaccine, and secondary vaccine
failure is a drop in antibody levels over
time to very low or undetectable (i.e.,
unprotective) levels (18, 19). 

Students between the ages of 6 and
12 years who participated in our study
had not previously received mumps or
rubella vaccination. They had been ex-
posed to the indigenous virus, and
therefore the antibody positivity rates
we detected were due to naturally ac-
quired infections, and reflected the
circulation of the virus during this
period. For mumps, we found an over-
all rate of seropositivity of 69.4% (95%
CI = 65.8%–72.8%) (Table 3). No signif-
icant association was found between
seropositivity and gender (P = 0.96),
which is in agreement with earlier find-
ings (20). However, stratification of the
results by age and gender showed that
in boys, the proportion of positivity in-
creased by 5.1% per year increase in
age—an effect not observed in girls. We
found no earlier studies in the Region
of the Americas that correlated sero-
prevalence rates with age or gender.

For rubella, the overall rate of
seropositivity was 55.4% (95% CI =
51.6%–59.2%) (Table 4). A seroepide-
miological study by Souza et al. (21)
involved 1 400 sera from a nonimmu-
nized population of children in São
Paulo between 2 and 14 years of age,
and 329 sera from umbilical cord

blood, and yielded the following re-
sults: at 6 years of age, 55.9% of the
sera were positive; at 8 years, 57.6%
were positive; at 10 years, 76.2% were
positive; and at 14 years, 80.2% of the
sera were positive. A 95% seropositiv-
ity rate was found in the umbilical
cord blood of mothers between the
ages of 20 and 29 years. The authors
concluded that a large number of
women were infected during their re-
productive years, and that this popula-
tion constituted an important public
health problem. The Projeto Pesquisa
de Anticorpos na Rubéola, Fundação
Nacional da Saúde, Instituto Evandro
Chagas (22) evaluated the prevalence
in women in five states in Brazil. In the
7111 sera collected for this study,
seropositivity in girls between 10 and
12 years of age was 59.9%. The results
of this study are similar to ours, con-
sidering the age range studied. 

We initially found no significant as-
sociation between seropositivity for
rubella and gender (P = 0.96). How-
ever, when the sample was stratified
by gender and age, we found a signif-
icant difference between boys (P =
0.17) and girls (P = 0.01), with girls
showing a positive growth effect of
4.9% per year increase in age, whereas
among boys there was no evidence of
any growth effect. Morgan-Capner 
et al. (23), in their study of antibodies
for measles, mumps, and rubella in
England, found that the proportion of
subjects who did not have rubella anti-
bodies was significantly lower in girls
and women than in boys and men be-
tween the ages of 10 and 30 years (P <
0.01). The authors related this finding
to the selective effect of vaccination for
rubella in girls and women. Studies in
Canada by Mitchell et al. (24, 25) sug-
gested the existence of hormonal and
genetic influences in specific immu-
nity to the rubella virus. This raised
the possibility of differential responses
to infection, which might explain why
women are more predisposed to the
adverse results of rubella infection and
immunization. It should be noted that
in our previous study, which evalu-
ated the reactogenicity of the vaccines,
joint manifestations (e.g., arthralgia)
possibly linked to the rubella compo-
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TABLE 4. Prevalence of antibodies against rubella, stratified by age, before vaccination in
students in Porto Alegre and Santa Maria, Rio Grande do Sul, Brazil, 1996a

Linear
Age Negative Borderline Positive tendency

(years) No. n % n % n % 95% CI P

7 164 83 50.6 0 0.0 81 49.4 41.5–57.3
8 142 68 47.9 1 0.7 73 51.4 42.9–59.9
9 126 55 43.7 1 0.8 70 55.6 46.4–64.4
10 149 61 40.9 1 0.7 87 58.4 50.0–66.4
11–12 110 37 33.6 1 0.9 72 65.5 55.8–74.3
Total/Overall 691 304 44.0 4 0.6 383 55.4 51.6–59.2 < 0.01

a Data are presented as the number and percentages, with 95% confidence intervals (95% CI) for positive levels based on a
binomial distribution.



nent of the vaccines occurred mostly in
girls (65% of the cases) (13). Additional
studies are necessary to better evaluate
the interactions between gender and
infection by the rubella virus.

Seroprevalence after vaccine
administration

This study also analyzed the preva-
lence of antibodies for each of the com-
ponents of the three vaccines 21 to 30
days after administration. All three
vaccines showed good seroconversion
rates for measles, mumps, and rubella
(Table 5). The results are similar to
other studies documenting that mass
vaccination can be a useful strategy for
the control of these diseases. Panutti 
et al. (26) observed a significant differ-
ence in the prevalence of antibodies in a
São Paulo population when they com-
pared those vaccinated in the 1987
mass vaccination campaign (98%) with
those who were not vaccinated (91.3%).
Bartolini et al. (27) and Massad et al.
(28) also obtained similar results. 

Evaluation of the protective capacity
of the different triple viral vaccines is
important mainly to inform the selec-
tion of the viral strains that make up the
vaccines. Although these vaccines use

different strains for measles, all of them
originated from the Edmonston strain.
The rubella component, strain RA 27/3,
was the same in all three vaccines used
in this study (29). However, different
strains were used for the mumps com-
ponent: Leningrado-Zagreb in vaccine
A, Jeryl-Lynn in vaccine B, and Urabe
in vaccine C. Various studies have
examined the reactogenicity and im-
munogenicity of the Jeryl-Lynn and
Urabe strains. These studies have
shown that vaccines containing the
Urabe strain led to significantly higher
rates of aseptic meningitis as an ad-
verse reaction than those with the Jeryl-
Lynn strain. Triple viral vaccines with
the Leningrad-Zagreb strain have been
used in millions of children around the
world (30). Studies with this strain
were done mostly in Yugoslavia be-
tween 1976 and 1980, and the results
were reported in an article by Beck et al.
(31). These studies showed seroconver-
sion rates between 88.0% and 98.0%,
with no significant differences in ad-
verse reactions between the control and
vaccinated groups. The present study
found a seroconversion rate for this
strain of 99.5%, which was significantly
higher than the other two vaccines (P <
0.01) (Table 5). Furthermore, in our
analysis of reactogenicity and the po-

tential adverse reactions of the three
vaccines studied here (13), vaccine A
(with the L-Zagreb strain for measles)
showed greater reactogenicity, mani-
fested mainly as greater parotid gland
swelling, with a relative risk of 5.72
compared to vaccine B (Jeryl-Lynn
strain) and a relative risk of 2.33 com-
pared to vaccine C (Urabe strain) (13). 

One limitation of this study is the
time interval between data collection
and analysis. However, ours are the
only data available for the prevalence
of these diseases in the region during
the period that preceded introduction
of the triple viral vaccine in the vacci-
nation calendar in our setting, before
the mass measles vaccination cam-
paign of 1992. Our results can help to
monitor the effects of vaccination
strategies under development. Addi-
tionally, our immunogenicity results
document the effectiveness of the dif-
ferent vaccine strains used, especially
strain L-Zagreb for mumps. We have
found no similar comparative studies
of these three vaccines in the literature.

Age and sex variables were homo-
geneously distributed among the three
vaccination groups. However, the
number of boys and girls vaccinated at
each school varied, and this might
have introduced a degree of possible
systematic bias in the study.

Seroprevalence data obtained before
the administration of the triple viral
vaccines showed that in the sample 
of schoolchildren vaccinated against
measles at age 9 months, 20.8% of the
subjects had insufficient levels of anti-
bodies for protection. In the sample of
schoolchildren without previous vac-
cination against mumps and rubella,
the mean rates of susceptibility were
30.7% and 44.6%. The vaccines studied
showed good immunogenicity for
measles, mumps, and rubella with
very good levels of seroconversions,
and vaccine A (Tresivac) showed a
seroconversion rate of 99.5% for the
mumps component, a rate signifi-
cantly higher than that achieved by the
other two triple viral vaccines.
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TABLE 5. Comparisons by age and gender of the proportions of seroconversion before and
after the administration of the triple combined viral vaccines in schoolchildren in Porto Ale-
gre and Santa Maria, Rio Grande do Sul, Brazil, 1996a

A, Tresivac B, M-M-R II C, Trimovax
(SII) (MSD) (IPM)

No. = 216 No. = 219 No. = 201 P

Age (years) 8.93 ± 1.42 8.92 ± 1.41 8.82 ± 1.38 0.66b

Gender (M:F) 52:48 46:54 46:54 0.43c

Seropositivity rate
Measles

Before (S1) 175 (81.0) 171 (78.1) 158 (78.6) 0.73c

After (S2) 216 (100.0) 218 (99.5) 201 (100) 0.39c

Mumps
Before (S1) 149 (69.0) 161 (73.5) 133 (66.2) 0.25c

After (S2) 215 (99.5) 207 (94.5)d 185 (92.0)d <0.01c

Rubella
Before (S1) 129 (59.7) 118 (53.9) 107 (53.2) 0.33c

After (S2) 201 (92.6) 200 (91.3) 179 (88.6) 0.35c

a Data are presented as the mean ± standard deviation, odds of masculine or feminine gender, and number (percentage). SII:
Serum Institute of India, IPM: Institut Pasteur-Mérieux, MSD: Merck-Sharp & Dohme.

b ANOVA.
c Chi-square test.
d Significantly lower than the Tresivac group.
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Objetivo. Se evaluó la seroprevalencia para sarampión, paperas y rubéola en niños
en edad escolar (6–12 años) antes y después de la administración de tres vacunas tri-
ples antivirales combinadas.
Métodos. Se colectaron 692 muestras de sangre antes de la vacunación y 636 mues-
tras entre 21 y 30 días después de la vacunación a niños de dos escuelas municipales
de Rio Grande do Sul, Brasil, durante 1996. Se investigó la seropositividad de anti-
cuerpos de la clase IgG mediante un ensayo de inmunoadsorción enzimática tipo
ELISA (sarampión y paperas con Enzygnost [Behring, Marburgo, Alemania] y ru-
béola con Rubenostika [Organon Teknica, Boxtel, Países Bajos]). Las vacunas compa-
radas fueron: a) E-Zagreb, L-Zagreb y Wistar RA 27/3 (Tresivac); b) Moraten, J-Lynn
y Wistar RA 27/3 (M-M-R II); y c) Schwarz, Urabe AM-9 y Wistar RA 27/3 (Trimovax).
Resultados. Antes de la vacunación, 79,2% (intervalo de confianza [IC] 95%: 76,0 
a 82,2) de las muestras fueron positivas para sarampión, 69,4% (IC 95%: 65,8 a 72,8)
para paperas y 55,4% (IC 95%: 51,6 a 59,2) para rubéola. Después de la vacunación con
las vacunas A, B y C, la seropositividad fue de 100%, 99,5% y 100%, respectivamente
para sarampión; de 99,5%, 94,5% y 92,0% para paperas; y de 92,6%, 92,3% y 88,6%
para rubéola.
Conclusiones. Alrededor de un quinto (20,8%) de los escolares que pudieron haber
sido vacunados contra el sarampión a los 9 meses de edad tenían niveles de anticuer-
pos insuficientes para protegerlos. En la muestra de escolares sin vacunación previa
contra paperas y rubéola se encontró una alta proporción de niños susceptibles. Todas
las vacunas fueron inmunogénicas, pero la vacuna A produjo una tasa de serocon-
versión de 99,5% para el componente de paperas, significativamente mayor que la de
las otras dos vacunas (P < 0,01).

Brasil, sarampión, paperas, rubéola, anticuerpos virales, vacunación.

RESUMEN

Prevalencia de anticuerpos
contra sarampión, paperas y

rubéola en niños en edad
escolar antes y después de la
vacunación con tres vacunas

triples antivirales combinadas
diferentes, Rio Grande do Sul,

Brasil, 1996
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In this book you will find information about how vaccines have improved the health of the world’s
populations. The book relates successful efforts to fight disease with vaccines, including the
eradication of polio from the Americas, and the potential contribution of new measles vaccine
formulations to reducing measles mortality worldwide. It also looks at the challenges posed in
using vaccines to cope with emerging and re-emerging diseases, such as HIV/AIDS, and in the
fight against bioterrorism.
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