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Abstract

Objectives: To assess the epidemiology of meningococcal disease (MD) in Brazil and the impact that recent 
evidence and lessons learned from the introduction of meningococcal C conjugate (MCC) vaccines into immunization 
programs may have on different strategies of vaccine use. 

Sources: Non-systematic review of the MEDLINE, SciELO and LILACS databases covering the period from 
2000 to 2011.

Summary of the findings: Meningococcal disease is endemic in Brazil, with periodic occurrence of outbreaks. 
Most cases are associated with serogroup C and the highest incidence rates are observed in infants, encouraging 
the introduction of MCC vaccine in the National Immunization Program in 2010 for children under 2 years old. The 
introduction of MCC vaccines into immunization programs in Europe, Canada and Australia proved to be effective, 
with dramatic reduction in the incidence of serogroup C meningococcal disease, not only in the vaccinated, but 
also in the unvaccinated individuals. Long-term effectiveness of MCC vaccines was dependent on a combination of 
antibody persistence, immunologic memory and herd protection. Recent evidence indicating that antibody persistence 
is not long-lasting in young immunized children, and that immunologic memory is not fast enough to protect them 
against the disease, emphasize the importance of herd protection to maintain the population protected. 

Conclusions: The rapid decline of antibody titers in children vaccinated in the first years of life suggests the 
need to incorporate booster doses before adolescence, especially in locations like Brazil, where the immunization 
program did not incorporate catch-up campaigns including adolescents, lacking the herd immunity effect. 
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Introduction

Meningococcus (Neisseria meningitidis) is currently 
the leading cause of bacterial meningitis in Brazil.1 The 
invasive infection by Neisseria meningitidis results in a 
wide spectrum of clinical disease that includes meningitis, 
meningococcemia, or both, with the former being the 
most frequently observed clinical form. Some of the 
characteristics of meningococcal disease, as its rapid onset, 
severity and high fatality rates, as well as its potential 
epidemic nature, make the possibility of prevention of this 
infection, through vaccination, extremely important.2

The licensing of MCC, from the late 1990s, represented 
a huge advance in the ability to control serogroup C 

meningococcal disease. Different strategies of routine 
immunization were used in the introduction of these vaccines 
in several countries in Europe, Canada and Australia, all 
of them accompanied by a dramatic reduction in incidence 
of serogroup C meningococcal disease, with success in 
controlling the disease shortly after its introduction.2-10

One of the most important lessons learned with the 
introduction of MCC vaccines in Europe was that these 
vaccines not only provided direct protection against 
vaccinated individuals, but also reduced the disease among 
unvaccinated individuals, an effect attributed to its ability to 
prevent the acquisition of the nasopharynx carrier state of 
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the of meningococcus C among the vaccinated, causing the 
circulation and the spread of the bacteria to diminish in the 
population in general, reducing, thus, the risk of infection. 
Furthermore, it was found that the persistence of serum 
bactericidal antibody (SBA) titers associated to protection 
are essential to maintain the individual protection against 
the disease, being more important than the presence of 
the immunologic memory, often insufficient to guarantee, 
alone, the protection against an invasive disease, of short 
incubation period.10

This article presents a summary of the epidemiological 
characteristics of meningococcal disease in Brazil and 
discusses the effect of the experience gained from Europe, 
Canada and Australia, with the use of MCC vaccines, on the 
strategies for prevention of meningococcal disease.

Etiopathogenesis and epidemiology

The causative agent of meningococcal disease, Neisseria 
meningitidis, is a gram-negative, aerobic, non-mobile 
diplococcus, belonging to the Neisseriaceae family. The 
antigenic composition of the polysaccharide capsule enables 
the classification of N. Meningitis into 13 different serogroups: 
A, B, C, D, H, I, K, L, W135, X, Y, Z and 29E. Currently, 
serogroups A, B, C, Y, W135 and X are responsible for nearly 
all cases of disease infecting only humans. Meningococci are 
also classified into serotypes and serosubtypes, according 
to the antigenic composition of the outer membrane 
proteins PorB and PorA, respectively.2 Meningococci have 
demonstrated the ability to exchange the genetic material 
that is responsible for producing the capsule and, thereby, 
to change the serogroup B to C or vice-versa. Because the 
protection granted by the vaccines is serogroup-specific, this 
phenomenon may have consequences for the formulation 
and use of anti-meningococcal vaccines. Genetic multilocus 
sequence typing, based on polymorphisms in multiple genes, 
is currently used to monitor the global epidemiology of 
meningococcal disease, making it possible to distinguish the 
capsular switching between meningococcal strains.2

The invasive infection by Neisseria meningitidis results in 
wide spectrum of clinical disease, which includes meningitis 
and meningococcemia, or both, with the former being 
the most frequently observed clinical form.5 The name 
meningococcal disease becomes suitable in this context, 
being adopted internationally. 

Meningococcus infects and colonizes only the human 
nasopharynx , and is spread from person to person through 
contact with respiratory secretions (e.g., while sharing a 
drink in the same cup, through kissing, etc.) or by inhalation 
of aerosol droplets. The asymptomatic nasopharyngeal 
colonization by Neisseria meningitides characterizes the 
carrier state, and it is the focus from which the bacteria can 
be transmitted. The carrier state occurs frequently, and may 
be more than 10% in determined age groups during endemic 

periods, and the individual may carry the meningococcus 
for a long period.2,5,7 The incidence rates of carriage are 
low in the first years of life, increasing among adolescents 
and young adults and in less privileged social classes. In 
the great majority of these individuals, asymptomatic 
nasopharyngeal colonization by typable and non-typable 
Meningococci and by other species of Neisseria – such as, 
for instance, the Neisseria lactamica – ends up functioning 
as an immunizing process, resulting in the production of 
protective antibodies.2,11 

After the colonization of the nasopharynx, the chance 
of developing the disease will depend on the virulence of 
the strain, on the immune status of the host, and on the 
ability to eliminate the agent from the bloodstream through 
serum antibodies with bactericidal activity mediated by the 
activation of the complement, resulting in opsonization and 
lysis of the bacteria. The spleen also plays an important 
role in the elimination of the bacteria from the bloodstream. 
Goldschneider et al. demonstrated, in the 1960s, in American 
soldiers, the direct correlation between susceptibility 
to invasive meningococcal disease and the absence of 
detectable serum bactericidal antibodies.12

The invasive meningococcal disease occurs primarily 
in susceptible people recently colonized by a pathogenic 
strain. Numerous risk factors have been associated to 
meningococcal disease, such as: recent viral respiratory 
infections (especially influenza), household agglomerations, 
living in barracks or camps for students, smoking (passive 
or active), less privileged socioeconomic conditions and 
close contact with patients. The risk of developing invasive 
disease in close contacts of a patient is about 500 to 800 
times higher than in the population in general.5,7 The 
following conditions are also associated to higher risk of 
meningococcal disease: asplenia (anatomic or functional), 
deficiency of properdin, C3 and of terminal components of 
the complement (C5 to C9) that, due to the inability to cause 
intracellular bacterial death, are at higher risk of recurrent 
episodes of meningococcal disease, considered, therefore, 
priority groups for prophylactic vaccination.2,13

It is estimated that approximately 500,000 cases of 
invasive meningococcal disease occur every year worldwide, 
leaving about 60,000 patients with permanent sequelae 
and resulting in over 50,000 deaths.14

Meningococcal disease occurs worldwide; there are, 
however, marked geographical differences in incidence and 
in the distribution of serogroups that cause the disease. 
Historically, serogroup A is associated with endemic disease 
in developing countries, especially in Sub-Saharan Africa, 
known as the meningitis belt. The annual incidence of 
the disease, during these epidemics, can reach rates as 
high as 1,200 cases per 100,000 inhabitants. Recently, 
outbreaks of the serogroup X disease were reported in 
Niger, Togo, Kenya and Ghana, besides outbreaks of 
serogroup W135, belonging to the clonal complex ST-11, 
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reported in Muslim pilgrims in Saudi Arabia and also in 
countries of the African belt.14,15

In developed countries of North America and Europe, 
the occurrence of the disease is endemic. In Europe, more 
than 95% of cases were attributed to serogroups B and C. 
From the late 1990s, some countries, such as the United 
Kingdom, Ireland, Spain, Portugal, the Netherlands, Belgium 
and Iceland, observed an increase in incidence rates of cases 
attributed to serogroup C, related to the hypervirulent ST-
11 clonal complex, encouraging the introduction of routine 
immunization programs with the MCC vaccine. These 
countries observed a dramatic reduction in the incidence 
of serogroup C meningococcal disease immediately after 
the introduction of the MCC vaccines.6,10,16 In the U.S., the 
incidence rates of meningococcal disease have been declining 
n recent years, with serogroups B, C and Y responsible, 
each, for about 1/3 of reported cases.14,17

In Brazil, meningococcal disease is endemic, with 
periodic outbreaks in several municipalities. Incidence 
rates have been stable in recent years, with approximately 
1.5-2 cases per 100,000 inhabitants.18-20 Due to the large 
proportion of meningitis notified without identification of 
the etiological agent, the real incidence of the disease in 
our environment should probably be higher than routinely 
reported. The recent publication of the results of a study in 
sentinel hospitals in the state of Sao Paulo,19 with the use of 
molecular biology techniques (real-time polymerase chain 
reaction, RT-PCR) to search for Streptococcus pneumoniae, 
Neisseria meningitidis and Haemophilus influenzae b in blood 
and cerebrospinal fluid (CSF) samples collected from patients 
diagnosed with meningitis, showed an increase of 52, 85 
and 20%, respectively, in the identification of these agents 
in comparison to the conventional methods of culture. These 
findings emphasize the need to broaden the availability of 
these molecular biology techniques to other locations, so 
we can have a more representative scenario of the real load 
of the meningococcal disease in our country. 

Meningococcal disease affects individuals from all age 
groups, but approximately 40-50% of cases reported in 
Brazil occur in children under 5 years old, with the highest 
incidence rates of disease consistently observed in infants 
in the first year of life.18 Another important feature observed 
in Brazil is the absence, in endemic periods, of peaks in 
adolescents, in contrast to what is observed in European 
and North American countries. 

The case fatality rates of the disease in our country, are, 
unfortunately, quite high, standing at around 18 to 20% in 
recent years, despite all the improvements we have achieved 
in health care in this period.18,20,21 When meningococcemia 
is assessed, case fatality rate is as high as almost 50%, 
showing the importance of discussing strategies to prevent 
the disease. Regarding the distribution of cases according to 
serogroups, a significant increase has been observed in the 
number and proportion of cases attributed to serogroup C 

in different regions of the country in recent years, such as 
in the states of Bahia, Pernambuco, Rio de Janeiro, Minas 
Gerais and São Paulo, making it currently the main cause 
of meningococcal disease in the country.20 In 2010, in the 
state of São Paulo, which has the highest incidence rates of 
meningococcal disease reported in the country (3.5 cases 
per 100,000 inhabitants), serogroup C accounted for 81.5% 
of the cases identified; serogroup B, for 10.9%; serogroup 
W135, for 6%; and the serogroup Y, by 1.2%.21

An outbreak is defined from the occurrence of three 
or more cases, confirmed or probable, in a period of three 
months, in the same geographical area, generating an 
attack rate greater than or equal to 10 cases per 100,000 
inhabitants.18 Epidemics caused by Neisseria meningitides 
are characterized by a predominance of a meningococcus 
genotype, high incidence rates and an increase in incidence 
in older age groups. Brazil has reported, in recent years, 
various outbreaks caused by serogroup C,22 associated to the 
clonal complex ST-103, in different regions of the country, 
which confirms this clonal complex as being responsible 
for the increase in incidence rates of the serogroup C 
meningococcal disease.23

Another phenomenon that highlights the unpredictable 
behavior of the meningococcus is the recent finding of the 
emergence of serogroup W135 as a cause of meningococcal 
disease in the Southern region of the country,24 as well as in 
São Paulo and Rio de Janeiro.25,26 The strains of serogroup 
W135, antigenically characterized, belonged mostly to the 
clonal complex ST-11, which is the same responsible for 
the epidemics of serogroup W135 in Muslim pilgrims in 
2000 and 2001.

Development of meningococcal conjugate 
vaccines

The polysaccharide vaccines, available in Brazil for about 
40 years, provide protection for serogroups A and C. Such 
vaccines, as with other non-conjugated polysaccharide 
vaccines, do not generate adequate immune response in 
children under 2 years old due to the lack of consistent 
response to T-independent antigens in this age group. 
Another important characteristic of these vaccines is that, 
even in children over 2 years old, the protection provided is 
of limited duration, and is not able to induce immunologic 
memory. They present, still, the possibility to induce 
hyporesponsiveness in subsequent doses. These vaccines, 
thus, are not routinely used and are only indicated for high-
risk groups or in the control of outbreaks or epidemics2,6,7,9 

because of all their characteristics, combined with the 
fact that they exert only transitory and incomplete effect 
in reducing the colonization and the transmission of the 
meningococci in the vaccinated population.

The conjugation of polysaccharides with carrier proteins 
(nontoxic mutant diphtheria toxin – CRM197 – or tetanus 
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Figure 1 - Impact of the immunization program with meningococcal 
C conjugate vaccine on the United Kingdom. Adapted 
from Trotter et al.4

toxoid), alters the nature of the anti-polysaccharide response 
to a T- dependent response. B cells, by recognizing the 
polysaccharide, process the conjugate protein carrier and 
present the peptide epitopes to the T-CD4+ cells. This 
antigenic complex induces the production of high levels 
of antibodies (even in young infants), higher avidity of 
antibodies, higher serum bacterial activity and, still, the 
formation of populations of memory B lymphocytes, of 
long duration, providing an excellent anamnestic response 
(booster effect) in the re-exposure. Furthermore, these 
vaccines have the ability to reduce nasopharyngeal 
colonization by serogroup C, reducing the number of 
carriers among the vaccinated and, therefore, the spread 
of the disease in the population (indirect immunity or herd 
protection).2,6,7,9

Pharmaceutical companies initially developed, in the late 
1990s, monovalent meningococcal conjugate vaccines against 
meningococcus C, containing one polysaccharide, conjugated 
to the mutant diphtheria toxin (MCC-CRM197 – Wyeth and 
Novartis Laboratories) or to the tetanus toxid (MCC-TT – Baxter 
Laboratory). These vaccines have proven to be immunogenic 
in infants, toddlers, older children, adolescents and adults. 
Later, it was also licensed, initially in the United Kingdom, a 
combined Haemophilus influenzae type b (Hib)-MenC vaccine 
conjugated to the tetanus toxoid (GSK).2,6,9

The randomized, controlled, phase III trials, that assess 
the efficacy of the vaccine in a determined population, due 
to low incidence of the serogroup C meningococcal disease, 
are nor feasible in practice. Thus, the serologic markers of 
immunity against infection by meningococcal C are used 
to infer the effectiveness of these vaccines and served as 
a basis for their licensing.2,6 As previously described, the 
correlate of protection accepted, i.e., the lowest antibody titer 
necessary to consider the vaccinated individual protected, 
is the presence of SBA ≥ 4 using human complement or 
SBA titers ≥ 8 when using complement obtained from 
baby rabbits.2,6 During the pre and post-licensure trials, 
excellent immunogenicity in the short-term and presence 
of immunologic memory associated to available conjugate 
vaccines were demonstrated, besides adequate tolerability 
and reactogenicity profiles.2,6,9

The vaccines were initially licensed in Europe, in 1999, 
with three doses for primary immunization of infants from 
2 months of age. However, later immunogenicity trials 
showed that the scheme of primary immunization could 
be reduced to only two doses in this age group. The MCC 
vaccines were licensed in Brazil from 2001. 

Experience with mass immunization of the 
population with meningococcal C conjugate 
vaccine

The first place to introduce the MCC vaccine as a routine 
schedule was the United Kingdom, in 1999, vaccinating 

in least than 1 year more than 15,000,000 individuals 
younger than 17 years.3 The initial results were encouraging, 
with a reduction of 81% in incidence of the serogroup 
C meningococcal disease from the period of 1998-1999 
compared to the period of 2000-2001. The effectiveness of 
the vaccine was of up to 97% in adolescents and of 92% 
in toddlers, who received one dose of the vaccine, and of 
91% in infants, who received three doses of the vaccine, at 
ages 2, 3 and 4 months. The number of deaths attributed 
to serogroup C meningococcal disease dropped from 67 in 
1999, to five in 2001.27 There was a significant reduction in 
the incidence of meningococcal disease even in unvaccinated 
age groups, demonstrating that the conjugate vaccines 
protect not only the vaccinated individuals, but also the 
general population, due to the reduction of the number 
of carriers of the bacteria in nasopharynx.28-30 (Figure 
1). The success of the mass immunization program was, 
therefore, attributed both to the high effectiveness of the 
vaccine (direct protection) and to the herd effect (indirect 
protection) (Figure 1).

However, few years after the introduction of the vaccine 
in the United Kingdom, from 2004, it was observed a decline 
in effectiveness for all age groups, especially in the group 
of infants which was vaccinated in the routine schedule at 
2, 3 and 4 months.4 Between 2000 and 2003, 53 cases of 
the meningococcal C disease were registered in vaccinated 
children, and the investigation of these cases demonstrated 
no evidence of immunodeficiency. A similar phenomenon 
was observed in Spain, with a loss of protection in children 
that were vaccinated at 2, 4 and 6 months of age.30,31

Recommendations for the use of meningococcal conjugate vaccines - Sáfadi MA et al.
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Figure 2 - Impact of the immunization programs with the MCC vaccines on different 
European countries. Adapted from Trotter et al.39

Another important observation was that, in cases of 
vaccine failure, meningococcal C disease occurred despite 
the presence of immunologic memory in the previously 
vaccinated patients, as a consequence of the disease 
being potentially associated to short incubation periods, 
highlighting the importance of persistence of protective 
antibody titers to maintain individual protection.32

The results of monitoring incidence of disease caused 
by serogroup C, appointing for loss of efficacy of the 
vaccine after some years, occurring mainly in children 
immunized in the routine, in the first years of age, with 
two or three doses of the vaccine, appointed, thus, to the 
need for use of different routine immunization schedules 
from the ones so far employed. From 2006, it was then 
incorporated a booster dose after 1 year of age, in order 
to try to ensure a longer protection for infants immunized 
in the first years of life.33

The effect of the mass vaccination in rates of carriers 
was assessed in a study in the United Kingdom involving 
16,000 adolescents from 15 to 17 years, which observed 
a 66% reduction in rates of nasopharyngeal carriers, 
comparing the periods before and after the introduction 
of the conjugate meningococcal vaccines.29 In this same 
study, it was observed no alteration to other serogroups 
carriage rates among the vaccinated population. One 
of the concerns that arose after the dramatic reduction 
in the incidence of serogroup C meningococcal disease 
in countries that adopted mass vaccination, was the 
possibility of the introduction of conjugate vaccine to 
exert immune pressure in the population of meningococci, 
resulting in exchange to another serogroup – for instance, 
B – for which there are no universally effective vaccines. 
Until now, surveillance data have shown that in the UK, 
alongside the decline in the incidence of serogroup C 

meningococcal disease, it has not been observed an 
increase in the absolute number of cases caused by the 
serogroup B.34 Doubts in relation to the real possibility 
of capsular shifting and exchange of the serogroup 
emphasize the need for a rigorous surveillance system 
in the places that introduced the MCC in their routine 
immunization schedule.

An alternative strategy was adopted in the Netherlands, 
which in 2002 started a routine immunization program 
with only one dose of the MCC vaccine conjugated to 
tetanus toxoid at 14 months of age. Additionally, a catch-
up campaign was introduced with the aim to immunize 
all children and adolescents from 1 to 18 years with 
the same vaccine. The first results showed a dramatic 
reduction in the incidence of meningococcal disease both in 
vaccinated and unvaccinated age groups, and the greatest 
reduction (99%) was verified in vaccinated age groups.35 
The number of reported cases dropped from 276 in 2001 
to only four in 2005, and so far there are no reports of 
vaccine failures in the Netherlands.36 The success obtained 
in the United Kingdom and in the Netherlands was also 
verified in other European countries, where significant 
reductions can be seen in the incidence of serogroup C 
meningococcal disease after the introduction of the MCC 
vaccines in immunization programs35-40 (Figure 2).

These vaccines were also successfully used to control 
outbreaks of the serogroup C meningococcal disease. After 
years of persistence of meningococcal C disease, despite 
the use of polysaccharide vaccines to control outbreaks, it 
was used in the population of Quebec, Canada, the MCC 
vaccine for all the individuals from 2 months to 20 years 
old. The vaccine effectiveness, verified more than one year 
after the outbreak, was of more than 96%, demonstrating 
its potential use in controlling epidemics.41

Recommendations for the use of meningococcal conjugate vaccines - Sáfadi MA et al.
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Table 1 - Proportion of individuals with protective antibody 
titers (rSBA > 8) 6 years after vaccination with MCC 
vaccines

rSBA = serum bactericidal antibody measured with rabbit complement.
Adapted from Perret et al.42

  Individuals with
 Age at primary protective antibody
 immunization titers (rSBA > 8)

 < 6 months 12%

 5 to 11 months 16%

 12 to 23 months 26%

 2 to 3 years 23%

 3 to 4 years 33%

 4 to 5 years 26%

 5 to 7 years 48%

Recently, however, studies in the United Kingdom,42 
which assessed the persistence of protective antibody 
titers (above the correlate of protection: serum bactericidal 
antibody measured with rabbit complement – rSBA ≥ 8) 
among children and adolescents vaccinated in different ages 
and in different schemes, showed that, among the children 
vaccinated between 2 months and 6 years old, only 25% had 
protective antibody titers 6 to 7 years after immunization. 
The study observed low rates of children with protective 
antibody titers in all age groups vaccinated before 6 years 
old: 12% among children who received the vaccine within 
6 months of age, 16% of the children vaccinated between 
5 and 11 months; 26% in the vaccinated between 1 and 
2 years; 23% in the vaccinated between 2 and 3 years; 
33% in the vaccinated between 3 and 4 years; 26% in 
the vaccinated between 4 and 5 years; and 48% in the 
vaccinated between 5 and 6 years.

In contrast, children that had been vaccinated at 
older ages, between 6-15 years, maintained high rates 
of persistence of protective antibody titers (4 to 5 years 
after receiving the vaccine, 79% of the immunized children 
between 6-9 years and 88% of the immunized between 
10-15 years maintained rSBA ≥ 8).43 These findings of 
prolonged persistence of antibody titers, when the vaccine 
was performed in children above 5 years old, were reproduced 
in a similar study performed in the Netherlands.36,37 These 
data confirm that the immune response provided by the 
MCC vaccines is age-dependent, i.e., subjects vaccinated 
at older ages present more consistent and longer lasting 
responses. This recent evidence of rapid loss of protective 
antibody titers for children immunized in the first 6 years 
of life suggests that approximately 75% of these children 
are susceptible to the risk of carriage and to developing 
the disease when they enter adolescence. 

The routine immunization scheme in Brazil currently 
licensed for the MCC vaccines consists of two doses, and 

can be initiated from 2 months (Novartis MCC-CRM197 and 
Baxter MCC-TT) or from 3 months old (Wyeth MCC-CRM197), 
with a booster dose at 12 months old. For children above 1 
year old, adolescents and adults, any of the three vaccines 
should be used in a single dose.

New vaccines

In 2005, it was licensed in the U.S. and later in other 
countries a quadrivalent meningococcal vaccine (Sanofi 
Pasteur), based on safety and immunogenicity data, 
containing 4 μg of the polysaccharides A, C, W135 and Y 
conjugated to 48 μg of diphtheria toxoid protein. Recently, 
it was licensed in several countries, including Brazil, another 
quadrivalent meningococcal conjugate vaccine (Novartis) 
containing 10 μg of the polysaccharide A and 5 μg of the 
polysaccharides C, W135 and Y conjugated to CRM197. A 
third quadrivalent meningococcal vaccine conjugated to 
tetanus toxoid (GSK ) is in its final development stages. The 
Advisory Committee for the Immunization Practices currently 
recommends, in the U.S., the quadrivalent meningococcal 
conjugate vaccine to all adolescents from 11 to 12 years, 
with a booster dose after 5 years. Adolescents from 13 
to 18 years, not previously vaccinated, should also be 
vaccinated.44

In Canada, recent data showing that the immune 
response triggered by the MCC vaccines in children have 
limited duration, encouraged the recommendation of one 
dose of the quadrivalent meningococcal conjugate vaccine at 
12 years old to guarantee the continued protection against 
the disease during adolescence and throughout young 
adulthood, extending the protection to other serogroups 
included in the vaccines.45,46

Conclusions

The experience gained over 10 years after the 
introduction of MCC vaccines in immunization programs 
in Europe, Australia and North America27-45 allowed new 
evidence to be incorporated regarding the characteristics 
of the immune response induced by these vaccines, with 
clear implications in the recommendations as how they 
should be used in different epidemiologic scenarios. Among 
these important observations, the relation of the immune 
response, after primary immunization or after booster dose, 
with the age at which the vaccine is administered should 
be highlighted. Infants and children younger than 6 years, 
probably due to immaturity of the immune system and 
lack of opportunities of exposure of the immune system to 
the species of meningococci, present a immune response 
of shorter duration, with absence of circulating protective 
antibodies few years after the vaccination. Besides, the 
occurrence of meningococcal disease cases in previously 
vaccinated children showed that the presence of immunologic 
memory, due to the possibility of short periods of incubation 
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of the disease, is not always sufficient to provide protection 
for individuals when exposed to the bacteria. In adolescents, 
however, the MCC vaccines proved to be associated to a 
robust immune response, with persistence of protective 
antibody titers for an extended period, ensuring, thus, the 
protection of a significant proportion of these vaccinated 
adolescents until adulthood, when a significant decrease in 
incidence rates is observed in endemic conditions. 

We also point that, despite the seroprevalence studies 
conducted in the UK and the Netherlands demonstrate 
that a significant portion of the population (those who 
were vaccinated as children) is in this moment susceptible 
to the meningococcal disease, the effect exerted by the 
herd immunity, achieved by vaccination of age groups 
responsible for high rates of meningococcal carriage in 
nasopharynx – particularly the adolescents in the case of 
the European countries –, led to a substantial decrease in 
the circulation of the C meningococcus, preserving, thus, 
the population protected. 

The protection granted by MCC vaccines in populations 
undergoing mass immunization proved to be, thus, 
dependent on a combination of maintenance of bactericidal 
antibody titers, presence of immunologic memory and, 
especially, the induction of herd immunity.

In Brazil, until October 2010, the MCC vaccines were 
used only in private clinics, for the control of outbreaks and 
also for high-risk patients at the Referred Center for Special 
Immune-biological Products. From late 2010, MCC vaccine 
was introduced into the routine immunization schedule of 
infants, in two doses, at 3 and 5 months old, with a booster 
dose at 12 months of age, not having so far included children 
over 2 years old or adolescents.

The recent findings regarding the absence of protective 
antibody titers few years after vaccination in infants and 
young children and the limitation of immunologic memory 
in maintaining them protected in the absence of circulating 
antibody titers associated to protection, in a scenario such 
as the one we have in the country at the moment, where 
the occurrence of the important effect of herd protection is 
not expected, emphasize the need for the adoption of an 
immunization scheme appropriate to our reality, with the aim 
to guarantee individual protection against meningococcal 
disease throughout childhood and adolescence. These 
recommendations should be adapted, over time, to the current 
vaccination schedules of the Brazilian Society of Pediatrics 
and the Brazilian Society of Immunizations. Therefore: 

- For children who received vaccination in the first 2 
years of life, include an additional dose, between 5 and 
6 years old, and another booster dose at 11 years old, 
with a minimal interval of 5 years in relation to the last 
dose received, to guarantee individual protection of 
adolescents in our location, where the effect of the herd 
protection does not exist at the moment. This additional 
dose at 11 years old, considering the epidemiology of 

the disease, may be done with one of the tetravalent 
meningococcal conjugate vaccines, to extend protection 
to other serogroups included in the vaccine (A, Y and 
W135). 

- For children who were vaccinated between 2 and 5 
years, include an additional dose of MCC vaccine after 
5 years of the last dose received and another booster 
dose, preferably with a tetravalent conjugate vaccine, 
5 years later. 

- For children vaccinated between 6 and 10 years, include a 
booster dose, 5 years later, preferably with a tetravalent 
conjugate vaccine. 

- For children, adolescents and adults of the so-called 
risk groups for developing meningococcal disease 
(complement deficiency and asplenic), the practice of 
administering the MCC vaccine at regular intervals of 5 
years should be recommended while these individuals 
remain at increased risk of developing the disease. 

Finally, we emphasize that the incorporation to the 
National Immunization Program of the MCC vaccine in the 
routine of children younger than 2 years old, which is the 
age group with the highest incidence rates of the disease 
in Brazil, anticipates an immediate impact, with significant 
reduction of morbidity and mortality. In the moment when 
we observe the effect of herd immunity in our population, 
what will probably only occur with the expansion of the 
immunization to other age groups, the need to maintain 
booster doses for individual protection of children and 
adolescents may be reviewed.
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