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a  b  s  t  r  a  c  t

The  Global  Meningococcal  Initiative  (GMI)  was established  in 2009  and  comprises  an international  team  of
scientists,  clinicians,  and  public  health  officials  with  expertise  in  meningococcal  disease  (MD).  Its primary
goal  is  to promote  global  prevention  of  MD  through  education,  research,  international  cooperation,  and
developing  recommendations  that  include  decreasing  the  burden  of severe  disease.  The  group  held  its  first
roundtable  meeting  with  experts  from  Latin  American  countries  in 2011,  and  subsequently  proposed  sev-
eral recommendations  to  reduce  the  regional  burden  of  MD. A  second  roundtable  meeting  was  convened
with  Latin  American  representatives  in  June  2013  to reassess  MD  epidemiology,  vaccination  strategies,
and  unmet  needs  in  the  region,  as  well  as to update  the  earlier  recommendations.  Special  emphasis  was
placed  on  the emergence  and  spread  of  serogroup  W  disease  in  Argentina  and  Chile,  and  the control  meas-
ures  put  in  place  in  Chile  were  a particular  focus  of discussions.  The  impact  of routine  meningococcal
vaccination  programs,  notably  in  Brazil,  was  also  evaluated.  There  have  been  considerable  improvements
in  MD  surveillance  systems  and  diagnostic  techniques  in  some  countries  (e.g.,  Brazil  and  Chile),  but  the
lack  of adequate  infrastructure,  trained  personnel,  and  equipment/reagents  remains  a  major  barrier  to
progress  in  resource-poor  countries.  The  Pan American  Health  Organization’s  Revolving  Fund  is  likely to
play an  important  role in  improving  access  to meningococcal  vaccines  in Latin  America.  Additional  inno-
vative  approaches  are  needed  to  redress  the imbalance  in  expertise  and  resources  between  countries,
and  thereby  improve  the  control  of  MD.  In  Latin  America,  the GMI  recommends  establishment  of  a

detailed  and  comprehensive  national/regional  surveillance  system,  standardization  of  laboratory  proce-
dures, adoption  of  a uniform  MD  case  definition,  maintaining  laboratory-based  surveillance,  replacement

of  polysaccharide  vaccines  with  conjugate  formulations  (wherever  possible),  monitoring  and  evaluat-

ing  implemented  vaccination  

recommendations  for vaccinat

Abbreviations: ANLIS, Administración Nacional de Laboratorios e Institutos de Salud
eningococcal C conjugate; MD,  meningococcal disease; MoH, Ministry of Health; NIP, 

olymerase chain reaction; RT-PCR, real-time polymerase chain reaction; SIREVA, Siste
acterianos Causantes de Meningitis y Neumonías.
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. Introduction

Neisseria meningitidis remains a major cause of invasive bacte-
ial disease worldwide and is associated with substantial morbidity
nd overall case fatality rates (CFRs) of around 10% (overall CFRs
s high as 20% have been reported in some countries [1–4]). Dis-
ase caused by serogroup W alone has been associated with CFRs of
30% [5]. In Latin America, incidence rates and serogroup distribu-
ion of meningococcal disease (MD) are highly variable (from <0.1
o almost 2 cases per 100,000 inhabitants), with the highest bur-
en of disease reported in Brazil and the Southern Cone countries
Argentina, Chile, and Uruguay); very limited data are available
rom the Andean region, Mexico, and Central America [6].

The Global Meningococcal Initiative (GMI), established in 2009,
s a multidisciplinary group with expertise in areas such as pub-
ic health, epidemiology/seroepidemiology, pediatrics, infectious
isease, microbiology, immunology, and vaccinology. It aims to
elp prevent MD  worldwide through education, research, interna-
ional cooperation, and to develop recommendations that include
ecreasing the burden of severe disease [7] through promotion of
revention strategies, early diagnosis and treatment, and disease
wareness.

At the first GMI  regional Latin American roundtable meeting
n 2011, the epidemiology of MD  in the region was  reviewed and
everal recommendations were proposed to reduce the burden
f MD  (Table 1) [6]. It was concluded that MD  burden in Latin
merica is largely underestimated, and it was stressed that control
fforts should focus on educating physicians and regulators on the
mportance of the disease, its diagnosis, improving meningococcal
urveillance in the region, and the need for uniform, good-quality
ata. To improve surveillance in the region and facilitate data
omparisons, a uniform case definition was proposed that supple-
ented Pan American Health Organization (PAHO) criteria with

onfirmation by polymerase chain reaction (PCR; where available)

6]. It was felt that end-point PCR and real-time PCR (RT-PCR) could

ake a difference in the region in terms of recognition of the dis-
ase (especially given the increasing early use of antibiotics, which
eads to culture-negative results) [6]. While countries should use

able 1
lobal Meningococcal Initiative recommendations for reducing the global burden
f  meningococcal disease in Latin America (as described in Safadi et al. [6]).

1. The supplementation of culture with standardized nucleic acid
amplification techniques for disease confirmation and
implementation of molecular genotype characterization
techniques as a routine in national and regional reference
laboratories

2. The introduction of quality controls so that data from different
laboratories can be harmonized

3. Consistent and universal use of standardized diagnostic protocols,
such as those set out by SIREVA II or PAHO

4.  The forging of partnerships between resource-rich and
resource-constrained regions to improve laboratory capacity (and
the  quality and quantity of the epidemiologic data available)

5.  The implementation of active population- and laboratory-based
surveillance for invasive MD at selected sites to assist in early
outbreak detection and estimation of age-specific incidence rates
and serogroup distribution

6.  Replacement of polysaccharide vaccines with conjugate
formulations—wherever possible

7. Proposed vaccination policies against MD should be
country-specific and based on local disease dynamics and health
priorities

8.  Novel financing arrangements should be considered, such as:
•  Technology transfer agreements
•  The PAHO Revolving Fund
• Advanced market commitments

D,  meningococcal disease; PAHO, Pan American Health Organization; SIREVA II,
istema de Redes de Vigilancia de Agentes Bacterianos Causantes de Meningitis y
eumonías.
33 (2015) 6529–6536

whichever PCR method is available to them, it is well accepted that
RT-PCR is more sensitive and precise than end-point PCR, and is
less time consuming [8]. RT-PCR uses a fluorescent dye system that
provides a higher sensitivity and specificity than end-point PCR,
which uses ethidium bromide and UV light to visualize bands in
the agarose gel medium.

In June 2013, a second GMI  Latin American meeting was held
to provide an update on the epidemiology of MD,  with an empha-
sis on the recent emergence of serogroup W disease in Argentina
and Chile. The experience with recent meningococcal vaccination
programs implemented in the region (i.e., routine meningococcal C
conjugate [MCC] vaccination for infants and toddlers in Brazil and
reactive quadrivalent [serogroups A, C, W,  and Y] meningococcal
conjugate vaccination in Chile) was  discussed. In addition, recom-
mendations for the control and prevention of MD  in Latin America
were updated. This article summarizes the discussions that took
place at the meeting.

2. Epidemiology of meningococcal disease in Latin America

Informed decisions about appropriate vaccination strategies to
control MD depend upon a thorough understanding of the epidemi-
ology of the disease in the various countries. The reported annual
incidence of MD in Latin America varies widely, ranging from <0.1
cases per 100,000 inhabitants in countries such as Bolivia, Cuba,
Mexico, Paraguay, and Peru to nearly two cases per 100,000 inha-
bitants in Brazil [6,7,9]. The reporting of MD is mandatory in Latin
America, but surveillance systems and reporting are not standard-
ized across countries [9,10]. In addition, there is limited access to
hospital care in some countries, as well as differences in the diag-
nostic methods/conditions and MD case definitions [6,10]. These
differences may  contribute to the variability in disease incidence;
caution should therefore be exercised when interpreting epidemi-
ologic data from the region.

Despite MD being a mandatory notifiable disease in all Latin
American countries, reports are likely to represent underestimates
of the true disease burden [7]. In Latin America, laboratory-based
diagnosis of suspected cases of MD is based principally on cul-
ture methods, and inadequate microbiologic services and previous
antibiotic use (risk factors for culture negativity) may  contribute
to disease underreporting [11]. Restrictive case definitions of MD
in some countries, such as Mexico, may  also contribute to low
reporting rates [6]. The highest rates of MD  in Latin America are
reported for Argentina, Brazil, Chile, and Uruguay, but this is prob-
ably because these countries have more advanced surveillance
systems and laboratory services than some others [6]. Indeed, the
introduction of multiplex RT-PCR testing for N. meningitidis in hos-
pitals in São Paulo, Brazil, increased the diagnostic yield for MD by
85% over culture-based methods [11]. In addition to this, in 2013
and 2014 in Chile, after the implementation of PCR by the Instituto
de Salud Pública, approximately 15% of the cases reported were
identified by this methodology [12].

A Latin American, laboratory-based surveillance network (Sis-
tema Regional de Vacunas [SIREVA]) was  introduced in 1993 by the
PAHO, to collect laboratory and epidemiologic data on specific bac-
terial diseases [12]. SIREVA II (Sistema de Redes de Vigilancia de
Agentes Bacterianos Causantes de Meningitis y Neumonías) cur-
rently performs a systematic analysis of N. meningitidis isolates
recovered by the epidemiologic survey network from countries in
Latin America and the Caribbean, and 20 countries/areas in Latin
America are participating in the surveillance program (Table 2)

[6,12,13]. Strengthening surveillance systems for MD  and estab-
lishing a closer link between epidemiology, laboratory testing, and
clinical aspects of the disease are challenges and key goals of the
Latin America and Caribbean network.
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Table  2
Number of Neisseria meningitidis isolates, from invasive MD cases, reported by
SIREVA II during 2006–2012 [13].

Country Number Country Number

Argentina 935 Guatemala 0
Bolivia 3 Honduras 5
Brazil 4416 Mexico 66
CAREC 8 Nicaragua 6
Chile  507 Panama 73
Colombia 189 Paraguay 61
Costa Rica 41 Peru 4
Cuba 41 Dominican Republic 57
Ecuador 29 Uruguay 209
El  Salvador 29 Venezuela 167

Total 6846

CAREC, the Caribbean Epidemiology Center/Pan American Health Organization (Bar-
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ados, and Trinidad and Tobago); SIREVA II, Sistema de Redes de Vigilancia de
gentes Bacterianos Causantes de Meningitis y Neumonías.

The GMI  has proposed a number of recommendations to help
mprove and standardize reporting of MD  in Latin America. These
ecommendations include a clear definition of a suspected case,
he use of molecular diagnostic techniques (e.g., PCR/RT-PCR) in
outine surveillance, expanding the use of culture methods, estab-
ishing well-equipped sentinel and reference laboratories with
ighly trained staff, and adopting a single case definition for use

n all Latin American countries (Table 3) [6,14]. This definition
ncludes molecular diagnostic techniques (where available and for
ountries that have resolved the issue of prompt sample collec-
ion and testing, which is the first step toward improving diagnosis
apacity). RT-PCR has high sensitivity and specificity for N. meningi-
idis versus culture methods, and even when bacteria are nonviable
fter antibiotic treatment, PCR is able to detect N. meningitidis
eoxyribonucleic acid [11]. The GMI  recommends an integrated
urveillance approach of laboratory and clinical notifications, as
onducted in Chile, where the Department of Epidemiology of the
inistry of Health manages all of the country’s MD information and

he Public Health Institute coordinates the activities of a network
f centers trained in RT-PCR. Nevertheless, the GMI  recognizes that
ome countries have resource and financial constraints, which pre-
ent them from taking up all recommendations, and it therefore

ncourages alliances to be formed with other supportive organiza-
ions [6].

As elsewhere, the highest incidence of sporadic MD in Latin
merica occurs in infants and young children [7,9], but data on

able 3
ase definition for meningococcal disease (MD) proposed by the Global Meningo-
occal Initiative for use in Latin America (PAHO case definition plus confirmatory
iagnosis by PCR) [6], copyright© 2013, Informa Healthcare. Reproduced with per-
ission of Informa Healthcare.

Suspected MD (clinical case definition) [14]
An illness with sudden onset of fever (>38.5 ◦C rectal or >38.0 ◦C axillary)

and  one or more of the following:
• Neck stiffness
• Altered consciousness
•  Other meningeal sign or petechial or purpuric rash
In patients <1 year old, MD should be suspected when fever is
accompanied by bulging fontanel

Confirmed (suspected MD  plus at least one of the following laboratory
criteria):

•  Detection of bacterial antigen(s) in CSF
•  Positive bacterial culture in normally sterile body site (such as CSF
and/or blood and/or skin lesion)
•  Detection of bacterial DNA by PCR or RT-PCR in normally sterile body
site (such as CSF and/or blood and/or skin lesion)

SF, cerebrospinal fluid; DNA, deoxyribonucleic acid; PAHO, Pan American Health
rganization; PCR, polymerase chain reaction; RT-PCR, real-time PCR.
33 (2015) 6529–6536 6531

outbreaks have shown an increased number of cases in adolescents
and young adults [15,16]. This peak among adolescents and young
adults during outbreaks may  be related to behavioral risk factors
(e.g., kissing, smoking, or frequenting nightclubs) [17,18] and the
introduction of new clones [19].

Monitoring phenotypic and genotypic characteristics of cir-
culating N. meningitidis strains is of fundamental importance in
understanding MD in each country. Six serogroups (A, B, C, W,  X,
and Y) cause nearly all cases of MD  globally [20]. Most cases of MD  in
Latin America are sporadic and caused by serogroups B and C, with
emergence of serogroup W in Southern Cone countries, particu-
larly Argentina and Chile (Fig. 1) [7,13,21]. In contrast, serogroup
A has virtually disappeared from Latin America [6,13]. Molecular
typing is also of importance given that control and management of
MD  are predicated upon understanding current epidemiology (see
Supplementary Material).

Information about the carriage of N. meningitidis is essential in
understanding the transmission dynamics of meningococcal infec-
tion [22], and for assessing the extent and potential that exists
for vaccination strategies to induce herd protection [10]. Although
there are limited published data on carriage of N. meningitidis
in Latin America [10,23], four carriage studies (Brazil, Argentina,
Colombia, and Paraguay) are ongoing or have been completed
recently. A study among adolescents (n = 1208, age 11–19 years) in
Campinas, Brazil, showed an overall carriage rate of 9.9%, with dom-
inance of serogroup C (1.3%) and the highest prevalence (12%) in
older adolescents (age 17–19 years). In addition, a study of healthy
Chilean university students, using only culture, found an overall
carriage rate of 4% [25].

3. Importance of serogroup W

3.1. The spread and rise of serogroup W

Outbreaks due to serogroup W (formerly W-135) were first
reported in pilgrims attending the Hajj in Mecca, Saudi Arabia.
Following this, W outbreaks (many travel-related) were detected
in countries and regions across the globe (including the United
States, Turkey, Europe, and sub-Saharan Africa; see Supplementary
Material).

3.2. The emergence of serogroup W in Latin America

Currently in Latin America, serogroups B and C are dominant, but
increases in the proportion of MD cases attributable to serogroup
W, and W outbreaks, have been reported in several countries
[12,26]. Since 1990, cases of W:2a:P1.5,2:ST-11 complex MD  were
detected in the region [27]. One recent study analyzed labora-
tory data for 4735 isolates collected by the national reference
laboratories in 19 Latin American countries and the Caribbean
Epidemiology Center from 2006 to 2010 [12]. In Brazil and the
Andean region, a small percent of isolates were serogroup W (5.2%
and 1.2%, respectively), while none were isolated in Venezuela.
Similarly, in Mexico, Central America, and the Caribbean region,
a very small percent (0.4%) of isolates were serogroup W,  while
a considerably larger percent (19.6%) of isolates in the South-
ern Cone region belonged to serogroup W (this percent will be
higher currently, given the marked increase in W in the region).
The largest increase in prevalence of serogroup W in the region
was observed in Argentina, where in 2006 it represented 6.3%
of the isolates, increasing to 52% by 2012. Moreover, in 2006,

there were only four invasive serogroup W isolates detected in
Argentina, which dramatically increased to 96 isolates in 2012
[28,29]. SIREVA II data also revealed that specific age groups were
affected disproportionately by serogroup W and changed over
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Fig. 1. Meningococcal serogroup distribution in selected co

ime. In 2006, serogroup W affected older individuals primar-
ly, but from 2008 onward, younger individuals were impacted

ore often—a situation similar to that observed in the sub-Saharan
egion [30]. Other research shows that during the past 6 years
n Brazil, MD  caused by serogroup W has mainly been con-
ected to local strains from the ST-11 clonal complex, as has been
eported in other countries [31]. Whole genomic sequencing anal-
sis recently demonstrated that the MenW:cc11 strain, which is
urrently endemic in Brazil and Argentina is distinct from the Hajj
utbreak strain [32].

.3. The Chilean experience

The Chilean experience provides a unique opportunity to learn
ore about serogroup W disease due to the in-depth data that have

een amassed to date. Indeed, we now understand that serogroup
 is a hypervirulent strain often belonging to sequence type 11

lonal complex, and has been associated with very high CFR. We
lso have enhanced knowledge regarding its dynamics, and how it
cts on carriers at different ages, as cases are rare in adolescents
ompared with infants, young children, and the elderly. The events

an also be used to evaluate the effectiveness of surveillance and
he implementation of a reactive quadrivalent (serogroups A, C, W,
nd Y) meningococcal conjugate vaccination against serogroup W
isease.
s in Latin America (2006–2012), for all age groups [13,21].

Serogroup W emerged in Argentina and Brazil around 2001, and
the number of W cases has since increased (three invasive isolates
were recorded in 2001 rising to 96 in 2012 in Argentina, and 17
invasive isolates were detected in Brazil in 2001 rising to 28 in
2012) [13,28,29,33]. Likewise, cases due to serogroup W belonging
to the clonal complex ST-11 were identified in Chile in 2001, and
in 2010 and 2011 most of the serogroup W strains that were char-
acterized were shown to belong to clonal complex ST-11 (6/6 in
2010 and 19/23 in 2011) [34,35]. In 2010, 9% of the isolates in Chile
were serogroup W [12]. By 2012, this serogroup accounted for 58%
of all cases, surpassing serogroup B (37%) for the first time [26].
Meanwhile, the overall incidence rate of invasive MD  was 0.7 per
100,000 population, and almost 50% of cases occurred in children <5
years old [26]. As expected, the incidence rate was highest (19 per
100,000) in very young infants (3–4 months old). A peak was also
observed in persons >60 years old, whereas the number of cases in
adolescents was  very low [26]. In 2013, more serogroup W cases
were identified versus 2012 [36]. In 2012, the CFR for MD caused
by serogroup W was  high (31.7%), probably due to the high rates
of meningococcemia observed [5]. A high CFR was  also observed in
2013. Most cases in 2012 and 2013 were reported in the Santiago

Metropolitan Region [37], the likely reason for this being its higher
population density versus other regions of the country. A study is
ongoing to identify factors that increase the risk for serogroup W
infection.
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.4. Control measures to manage serogroup W outbreaks

In response to the increase in CFR associated with serogroup W
n Chile, the Ministry of Health (MoH) implemented a serogroup

 action plan [26]. This plan required the MoH and public health
enters to work together to improve surveillance, and included
ntegrated epidemiologic surveillance; antimicrobial chemopro-
hylaxis of close contacts; a communicative media plan; an

mmunization plan; partnerships with the Ministry of Education;
roposals for epidemiologic studies; and the involvement of the

mmunization Advisory Committee and the scientific societies.
In Chile, it is now mandatory to report all suspected clinical cases

f MD.  Patients and results are referred locally, and at the same
ime the information is sent to the health ministry and regional

inisterial center.
Previously, routine vaccination was not used for prevention of

eningococcal disease, and local vaccination was  conducted dur-
ng outbreaks due to N. meningitidis serogroup C in some places
o prevent further infection. All close contacts of infected patients
ere treated with chemoprophylaxis within 24 h of notification of

ndex cases. In response to the increased number of serogroup W
ases and the associated CFR observed, strategic vaccination of chil-
ren aged 9 months to 5 years was initiated in October 2012 using
he tetravalent conjugate vaccine. This approach has been success-
ul in this age group, as no further cases due to serogroup W have
een identified in this vaccinated cohort.

Several articles on the Chilean experience have been, or are in
he process of being, published [26,35,38]. In addition, the Web
ages of the Public Health Institute and the Department of Epidemi-
logy of the MoH  include weekly updates so that the effectiveness
f the Chilean strategies can be evaluated [37]. Currently, there is

 need to strengthen integrated surveillance (epidemiologic, lab-
ratory, and clinical) to assess the effectiveness of vaccination in
he short term and to evaluate the epidemiologic behavior of the
isease and the risk groups periodically. The impact of the inter-
entions used in Chile is of great importance globally, as lessons
earned here could be applied in other countries. It is also of inter-
st to determine if the interventions will affect other age groups,
lthough this has not been observed to date. New potential strate-
ies, including immunization of young infants and a catch-up
ampaign targeting adolescents and young adults, are being dis-
ussed to optimize the impact of the vaccination program in Chile.

In summary, much has been learned from the Chilean experi-
nce, such as the importance of an integrated surveillance system,

 rapid response, and transparent dissemination of data to the pub-
ic. Chile has a legal and organizational structure in place to control
nd manage MD,  as well as technical resources. As serogroup W dis-
ase is appearing/rising in other countries, what has been learned
n Chile will be of great importance not only regionally, but also
lobally.

. Impact of routine meningococcal vaccination programs
n Latin America

.1. Brazil: experience of routine immunization against MD

In late 2010, Brazil became the first Latin American country to
ntroduce MCC  vaccination into the routine National Immuniza-
ion Program (NIP) [39,40]. The decision by the Brazilian MoH  was
ased on the epidemiologic situation and the serogroup C out-
reaks reported across the country. During the period immediately

efore the introduction of the MCC  vaccination program, annual

ncidence rates of MD  were stable, with approximately 1.6 cases per
00,000 inhabitants, varying in 2010 from <1 case per 100,000 in
he northern region to 3.5 cases per 100,000 in São Paulo—the state
33 (2015) 6529–6536 6533

with the most well-established meningitis surveillance system
[40]. The highest age-specific incidence of MD occurred in chil-
dren <5 years old [12]. However, during outbreaks and epidemics,
increased numbers of cases were often observed in adolescents and
young adults [10]. The overall CFR was  consistently high in the past
decade (around 20%). From 2002 onward, a significant increase in
the proportion of cases attributed to serogroup C (ST-103 complex)
was observed [10], and by 2010, serogroup C was responsible for
approximately 80% of identified MD cases [12,40].

The MCC  vaccine was  introduced into the routine immunization
schedule of infants (two doses, at 3 and 5 months, and a booster
dose at 12 months) [10]. Toddlers aged 12–23 months received
one vaccine dose, with no catch-up campaign for older age groups
[9,10]. Coverage for the two primary doses was  ∼85% in late 2011,
rising to 90–95% in 2012 [41]. The introduction of the MCC  vaccine
into the NIP provided an immediate reduction in incidence rates of
MD in children aged <2 years, the age group targeted for vaccination
(Table 4) [41]. However, no early impact was observed in unvacci-
nated age groups (Table 4), probably reflecting the lack of a catch-up
program targeting adolescents and young adults—the age groups
primarily responsible for carriage and transmission [22]. Interest-
ingly, Brazil is the first country in the world to provide experience
with MCC  vaccines against non-ST-11 N. meningitidis [42].

5. Achievements and unmet needs in Latin America in
recent years

5.1. Achievements

5.1.1. Surveillance of meningococcal disease
As discussed, although notification of MD  is compulsory in

Latin America, surveillance is inconsistent. Recent improvements
have included implementation of more reliable population-based
surveillance systems and inclusion of accurate detection tech-
niques (e.g., standardized culture techniques and PCR applied to
blood, cerebrospinal, and other sterile fluids) [12]. These improve-
ments, however, have been implemented to varying degrees.

Although tremendous efforts have been made in Latin America
to improve surveillance systems and the diagnostic methodology
for MD,  the only countries where there is evidence of routine use
of PCR are Brazil and Chile; only a limited level of PCR use occurs in
Argentina, Mexico, and Paraguay. In Chile, since 2009, RT-PCR has
been incorporated into the final confirmation process for samples
received and processed in the Institute of Public Health. Similarly,
in Brazil, all suspected cases of MD occurring in the public and
private healthcare systems are reported to a national case-based
information system for notifiable diseases (Sistema de Informaç ão
de Agravos de Notificaç ão) [43]. This system, managed by the Brazil-
ian MoH, was implemented in 1994 and has undergone a number
of improvements over the years, the most recent occurring in 2007
when an Internet-based data transfer system was implemented
[43,44]. In Mexico, PCR confirmation has been implemented in a
limited number of hospitals since 2011, and this might lead to
increases in disease detection rates and the reliability of disease
burden information [45]. In Argentina, since 1960, it has been com-
pulsory for provincial public hospitals to report cases of MD to the
Argentinian National Surveillance System [9]. In recent years, some
improvements have been made and laboratory-based surveillance
of invasive MD has been carried out by a national surveillance net-
work, comprising 74 laboratories covering 23 provinces, and the
National Reference Laboratory (Administración Nacional de Lab-

oratorios e Institutos de Salud [ANLIS]) [46]. ANLIS is part of the
SIREVA II surveillance network. Paraguay (also part of SIREVA II) has
a surveillance system that includes molecular techniques. Most of
the molecular techniques are performed at a central public health
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Table  4
Incidence rates of meningococcal disease before and after meningococcal C conjugate vaccination in Brazil, 2008–2012 [41], copyright© 2014 Oxford University Press,
reproduced by permission of Oxford University Press on behalf of the Pediatric Infectious Diseases Society.

Age groups (years) Incidence rates (cases/100,000 population)

2008–2010 2011 Reduction (95% CI) 2012 Reduction (95% CI)

<1 13.5 10.8 20% (14–27) 7.9 42% (34–49)
1  7.2 4.2 42% (31–51) 2.9 60% (48–71)
2  5.8 5.1 12% (2–21) 2.5 57% (44–69)
3  5.5 5.6 – 4.0 27% (17–38)
4  4.2 5.1 – 4.5 –
5–9  2.7 2.9 – 2.7 –

10–14  1.9 1.8 – 1.8 –
15–19 1.4 1.7 – 1.6 –
20–29 0.8 0.9 – 0.8 –
30–39  0.6 0.6 – 0.7 –
40–49  0.6 0.7 – 0.8 –
50–59  0.5 0.7 – 0.6 –

≥60  0.4 0.6 – 0.5 –
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Total  1.52 1.47 

I, confidence interval.

aboratory where all samples are sent for typing, however, PCR is
urrently performed in three centers.

.1.2. Vaccine introduction and financing
The introduction of meningococcal vaccines into NIPs across

atin America in the past few years can be seen as an important
chievement in the control of MD.  However, there remain sig-
ificant challenges in ensuring that the best strategies, both in
erms of public health impact and cost-effectiveness, are being
mplemented. For most countries, the high cost of novel vac-
ines, including meningococcal vaccines, significantly increases the
ost of the NIPs. In some countries, such as Chile, meningococ-
al vaccines cost more than all the other vaccines in the NIPs
ltogether, which is why appropriate justifications for inclusion
f meningococcal vaccines have become mandatory. However,
ost-effectiveness studies are uncommon in the decision-making
rocess in the majority of Latin American countries. Currently,

nclusion of meningococcal vaccines in NIPs in countries with rel-
tively good surveillance, such as Brazil and Chile, is providing
ood-quality information from which other similar countries may
e able to extrapolate and learn. For example, it is becoming quite
lear that the control of meningococcal serogroup C in Brazil will
equire implementation of catch-up vaccination strategies in the
dolescent population (specific age groups will need to be defined
nd vaccinated, and the impact well monitored). Also in Brazil, all
utbreak-reactive vaccinations against serogroup C disease occur-
ing are being carried out with conjugate formulations rather than
olysaccharides for all targeted age groups [47], and depending on
he outcome, this may  become the recommendation for the whole
egion. In Chile, the control of serogroup W will require additional
trategies aimed at decreasing the number of cases in young infants
nd the elderly, as the strategy of vaccinating 1–5-year-olds has
ad a marked impact in this age group only [39,41]. Several new
hallenges are arising that will require evidence-based approaches
enerated through progressively improved surveillance systems,
hich will be key for improved policy decision-making processes.

Another key issue for improved vaccine use in Latin America is
accine affordability, and consequently, access. The PAHO Revolv-
ng Fund is a strategic mechanism [48–50] that has played an
mportant role in improving access to available vaccines at lower
rices in Latin American (and Caribbean) countries. It works by
llowing several countries with the same vaccine needs to apply

or vaccine supplies together, increasing the overall order and
esulting in a decreased vaccine cost. Indeed, in July 2013, during
he XXI Meeting of PAHO’s Technical Advisory Group on Vaccine-
reventable Diseases, several important recommendations were
– 1.3 15% (12–17)

made (see http://www.who.int/immunization/sage/meetings/
2013/november/3 PAHO TAG2013 FINAL-report.pdf) [51]. Based
on these recommendations, it is likely that the PAHO Revolving
Fund will now assist with increasing the implementation of
meningococcal vaccination. Other novel financing arrangements
allowing more affordable vaccines have also been implemented
in some Latin American countries; in Argentina, for example, a
national company has entered into joint ventures with foreign
vaccine manufacturers able to provide technical expertise, so that
vaccines can be produced at a lower cost.

5.2. Partially met and unmet needs

Although surveillance systems are in place in Latin America,
a marked imbalance exists in the infrastructures and available
resources. This imbalance continues to be a major barrier to adop-
tion of the best preventative strategies, especially in the region’s
resource-deprived countries. The lack of sharing of surveillance
data between local and national health authorities also remains an
unmet need in many countries, such that it should be implemented
in the areas where it is lacking and strengthened where already in
place. Further improvements to the surveillance systems include
the development of infrastructures that involve both clinical case
detection as well as laboratory capacity to confirm and characterize
N. meningitidis. Even though the SIREVA II network has assisted in
this area, more work is required.

As mentioned, there is a lack of cost-effectiveness studies for the
decision-making process in medicine regarding vaccines in Latin
America. This lack of data is a major unmet need, and addressing
this might bring more balance to the way  vaccination is considered
and carried out in the region. However, it should be recognized
that it may  be difficult to establish a cost-effectiveness argument
for vaccination against a serious disease that has low prevalence,
such as MD.

A number of other issues that need to be considered have
been highlighted in the recent Joint Committee on Vaccination and
Immunization position statement on meningococcal B vaccine in
the United Kingdom [52]. These include the value society places on
preventing disease in its youngest members, and potential litiga-
tion costs to health authorities associated with MD.

6. Recommendations for the control and prevention of

meningococcal disease in Latin America

During its second Latin America Regional meeting, the GMI
revisited the 2011 recommendations [6]. However, additional
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Table  5
Updated Global Meningococcal Initiative recommendations for reducing the global
burden of meningococcal disease (MD) in Latin America.

The establishment of a detailed and comprehensive national or regional
surveillance system is critical to assess the epidemiology and the true
disease burden of MD.  In countries where limited information on the
epidemiology of MD is available, the group recommends that active
surveillance should be performed at selected sentinel sites. The data
obtained can be used to estimate incidence rates of MD once the population
under surveillance is characterized, and also provide more complete,
detailed, and accurate data on serogroup distribution, sequelae, and CFR

The group supports standardization of laboratory procedures, including
implementing molecular methods in routine testing, and reinforces the
importance of establishing well-equipped sentinel and reference
laboratories with properly trained personnel

The group recommends adoption of a uniform case definition for MD.
Supplementing PAHO criteria with diagnosis by PCR (where available) is
necessary to improve surveillance in the region and facilitate data
comparisons

The  group strongly supports the importance of maintaining laboratory-based
surveillance relying on culture of CSF, blood, or other normally sterile body
fluids from invasive MD cases. The use of molecular methods e.g., PCR and
RT-PCR, provides results more rapidly than culture and improves detection
rates from antibiotic-containing samples, and should supplement, not
replace, culture methods. The availability of a representative proportion of
isolates from invasive disease cases allows the determination of serogroup,
and phenotypic and genotypic characterization of the strains, including
antimicrobial resistance, and is of paramount importance in obtaining
reliable information on the circulating strains in the region

Replacement of polysaccharide vaccines with conjugate formulations
(wherever possible) for outbreak control is still relevant. Recent experience
in  Brazil showed that the use of polysaccharide A/C vaccination was effective
in  controlling an outbreak of serogroup C disease that occurred among
workers from an oil refinery [36]. However, the polysaccharide A/C vaccine
had no effect on carriage and did not interrupt transmission to susceptible
contacts. New cases of MD continued to occur in household contacts of
vaccinated workers. These results represent a challenge to the previous
policy of using the meningococcal polysaccharide A/C vaccine to control
outbreaks of serogroup C MD,  emphasizing the need to consider using MCC
vaccines rather than meningococcal polysaccharide A/C vaccines to control
serogroup C MD  outbreaks

Specific recommendations for vaccination of high-risk groups should be
developed (where possible) that can be used throughout Latin America. For
these high-risk groups, the quadrivalent (ACWY) conjugate vaccines should
be  the preferred vaccine. Once new protein-recombinant meningococcal
vaccines become available, they should also be recommended for these
patients. High-risk groups include those with complement deficiency,
immunodeficiency (including functional and anatomic asplenia and HIV),
and  those at occupational risk, such as those working with microbiologic
samples or in the military

The group supports the conduct of cost-effectiveness studies in Latin America.
Ideally, cost-effectiveness analyses would be based on US or European
models, populated using data for the Latin American countries, and funded
by organizations such as PAHO

The group recommends closely monitoring and evaluating vaccination
strategies implemented in selected countries in order to determine their
impact and limitations. Sharing information can lead to the adoption of
similar or improved strategies in countries confronting new epidemiologic
situations

Vaccination should be provided, whenever possible, free of charge to those
traveling to endemic areas

CFR, case fatality rate; CSF, cerebrospinal fluid; HIV, human immunodeficiency virus;
M
p

i
d
t
i

A

a
t

[8] Smith CJ, Osborn AM.  Advantages and limitations of quantitative PCR (Q-PCR)-
CC, meningococcal C conjugate; PAHO, Pan American Health Organization; PCR,
olymerase chain reaction; RT-PCR, real-time polymerase chain reaction.

ssues were addressed during the meeting and updated recommen-
ations were proposed, not only to improve our understanding of
he epidemiology of MD but also to reduce its public health impact
n Latin America (Table 5) [47].
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