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Between March and May of 2011, a cluster of three
fatal cases of meningococcal sepsis occurred in
Andalusia, Spain, in a municipality with a popula-
tion of around 20,000 inhabitants. The cases were in
their mid-teens to early thirties and were notified to
the epidemiological surveillance system of Andalusia
(Sistema de Vigilancia Epidemiolégica de Andalucia,
SVEA) during a 68-day period from March through
May 2011. All three were infected with the same strain
of Neisseria meningitidis serogroup C genosubtype
VR1:5-1;VR2:10-8. None of the cases had been previ-
ously vaccinated against N. meningitidis serogroup
C. Antibiotic post-exposure chemoprophylaxis was
administered to close contacts of every diagnosed
case. Once the cluster was confirmed, the local pop-
ulation was informed through the media about the
control measures taken by the health authorities. The
vaccination history against N. meningitidis serogroup
C of the population under 25 years-old in the munici-
pality was checked. Vaccination was offered to unim-
munised individuals younger than 25 years of age and
an additional dose of vaccine was offered to those who
had been vaccinated between 2000 and 2006 with a
vaccination schedule of three doses before the first
year of age. No further cases occurred since the begin-
ning of these actions.

Introduction

Neisseria meningitidis is a pathogenic bacterium
that colonises the nasopharynx, in most cases, in an
asymptomatic way [1]. In Spain, individuals who are
colonised are mainly affected by serogroups B or C, but
rarely develop invasive disease. When invasive disease
occurs however, it appears in acute form, frequently
with clinical manifestations of meningitis or sepsis.
Meningococcal disease (MD) shows high overall mor-
tality rates [1]. The highest rates are associated with
serogroup C, which affected 25% of cases in Spain in
2010 [2]. In Spain, MD is the most common cause of
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bacterial meningitis in children and the second most
common cause in adults. Cases of MD usually appear
sporadically distributed in the population during win-
ter and spring [2]. Infrequently, there are epidemic
outbreaks associated with a certain strain of N. menin-
gitidis, which are grouped in space and time.

MD has been notifiable on clinical suspicion in Spain
since 1981 [3]. In the Andalusian epidemiological sur-
veillance system (Sistema de Vigilancia Epidemiolégica
de Andalucia, SVEA) included in the national centre
of epidemiology (Centro Nacional de Epidemiologia,
CNE), a case of MD has to be urgently notified within
24 hours of diagnostic suspicion [4]. To initiate appro-
priate preventive actions, early confirmation of diagno-
sis and the identification of the serogroup are critical.
These are routinely performed in the microbiology lab-
oratory of the hospital within 48 hours of the patient’s
admission, or in the Neisseria reference laboratory of
the national microbiology centre (Centro Nacional de
Microbiologia, CNM) along with the characterisation of
the strain and the genosubtype identification [5].

The meningococcal C conjugate vaccine was intro-
duced to the childhood vaccination schedule in Spain
in the year 2000, administered free of charge, in three
doses at two, four and six months of age. During the
same year, immunisation was extended to young peo-
ple of up to 18 years of age, by administering one vac-
cine dose. In addition to individual protection, the
meningococcal C conjugate vaccine provides group
immunity by decreasing the rate of nasopharyngeal
carriers of N. meningitidis. This reduces the trans-
mission of the microorganism and is important for
the control of the disease [6,7]. Nevertheless, differ-
ent studies have shown that the antibody response
decreases in the years after vaccination [8,9] and that
administration of an additional dose from the first year
of age boosts antibody response [10]. In Spain, this
decrease of immunity and meningococcal C conjugate



vaccine effectiveness, has been observed especially
with regards to individuals born from the year 2000
onwards, who were subject to the 2000 vaccina-
tion schedule, while the effectiveness of the vaccine
remained high in children between five months and 18
years of age who were born before 2000 and received
one dose of vaccine [9]. This fact motivated a change of
the vaccination schedule in 2006 in Spain, delaying the
third dose to 15 months of age.

The meningococcal C conjugate vaccine has lead to a
significant reduction of the incidence of MD by N. men-
ingitidis serogroup Cin Spain over the past years among
vaccinated age groups and, to a lesser extent, among
unvaccinated age groups. In the period from 1999 to
2009 this reduction was of 87% [2]. The incidence rate
of MD by serogroup C in 2009 was 0.14 per 100,000
inhabitants in Spain and 0.21 per 100,000 in Andalusia
[2]. The vaccination coverage with three doses against
N. meningitidis serogroup C in the cohort of individuals
born in 2010 in Andalusia is 90% (unpublished data).

In this paper, we present the description of a cluster of
cases due to N. meningitidis serogroup C in a munici-
pality of Andalusia (Spain) and the intervention to pre-
vent further cases. The cluster occurred when different
strains of N. meningitidis serogroup C were circulating
in Andalusia, with a predominance of the strain affect-
ing the cases in this cluster.

Methods

The case definition of an MD case in SVEA, as in the
whole CNE, follows the clinical, laboratory and epi-
demiological criteria laid down by the European
Commission [11]. The MD can occur as meningitis and/
or meningococcemia that may quickly progress to pur-
pura fulminans, shock and death. Laboratory confir-
mation is established by isolation or detection of N.
meningitidis nucleic acid from a normally sterile site
or a petechial aspirate, detection of N. meningitidis
antigens from the cerebrospinal fluid (CSF) or Gram-
negative diplococci in the CSF. The suspicion of the
existence of a community outbreak is established with
the appearance of three or more confirmed or probable
cases of the same serogroup, which take place within
a time interval of three months in a defined community
level (e.g. municipality, neighbourhood) and in which,
in addition, the incidence is over 10 cases per 100,000
inhabitants [12]. The confirmation of the outbreak is
done by genosubtyping in the reference laboratory for
meningococci of the CNM.

In the event reported here, the population at risk was
considered to be residents or people who regularly vis-
ited and/or stayed in the municipality where the cluster
of cases occurred from 10 days before hospitalisation
of the first case in March to the end of May 2011 [5].

For the epidemiological investigation, close contacts
were defined as people who lived with a case, people
who spent the night in the same room than a case,

classmates (e.g. desk mates, playmates) or colleagues
(e.g. office mates) with frequent and continuing contact
with a case up to 10 days before the case’s hospitali-
sation and healthcare workers who had direct contact
without protection (mask) with nasopharyngeal secre-
tions of the case (e.g. during resuscitation and tracheal
intubation procedures) [5]. To calculate vaccination
coverage, the information about the vaccination status
against N. meningitidis serogroup C in this municipal-
ity among residents born after 2000 was obtained from
the computerised database of the Andalusian vaccina-
tion program (Programa de Vacunacion de Andalucia,
PVA). The list of residents born after 2000 in the
municipality was obtained from the municipal register
of inhabitants.

Results

Description of the cluster of cases

Between March and May 2011, three cases of MD
serogroup C in two women in their mid-teens to early
thirties and a man in this late twenties occurred in a
municipality of Andalusia with a population of around
20,000 inhabitants (31% aged less than 25 years). The
attack rate was 14.2 cases per 100,000 inhabitants.
None of the cases had been previously vaccinated
against N. meningitidis serogroup C and no epide-
miological links were found. The three cases lived in
the same municipality: two in the same neighbour-
hood and one in another area away from the others.
None of them had relevant medical history and none
had travelled recently. No underlying risk factors were
identified. All three had severe sepsis with sudden
onset and were treated in the intensive care units of
different hospitals, where they died in the hours fol-
lowing admission. For the first two cases, N. menin-
gitidis serogroup C was isolated in blood specimens
and in CSF at the hospital laboratory and for the third
case, deoxyribonucleic acid (DNA) of N. meningitidis
serogroup C was detected in blood specimens sent to
the CNM reference laboratory. In this laboratory, the
same strain of N. meningitidis serogroup C genosub-
type VR1:5-1;VR2:10-8 was subsequently identified in
the three cases.

Intervention

During the first 24 hours after the notification of any
case, close contacts within the 10 days before hospi-
talisation were sought. For all three cases, a total of 56
personal close contacts were identified in the cases’
social environment (e.g. family, classmates, work
mates and colleagues). All close contacts were offered
post-exposure prophylaxis with oral rifampicin or cip-
rofloxacin, and meningococcal C conjugate vaccine, if
applicable, by the local health services.

At the end of May 2011, following the notification of
the third case, a review of the computerised database
of PVA was started to get updated information on the
immunisation status against N. meningitidis serogroup
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Cin the cohorts born since 2000 residing in the munici-
pality. The coverage found in all of them exceeded 92%
according to the schedule in force at each moment.

As an exceptional measure, the administration of one
meningococcal C conjugate vaccine dose was recom-
mended to all previously unimmunised people who
were less than 25 years-old and who resided in or
regularly visited the municipality, due to work, studies
or family, and an additional dose was administered to
children vaccinated with the schedule used between
2000 and 2006 who had not received any dose after
the first year of age.

Based on the information provided by published stud-
ies on N. meningitidis serogroup C carriers in the popu-
lation [13], vaccination was not recommended to those
over 25 years of age, despite the fact that two cases
were over this age. People over 25 years-old were nev-
ertheless not excluded if they requested vaccination.

To prevent social alarm and to improve the results of
the intervention, the population at risk was actively
informed about the existence of the cluster, disease
transmission, preventive measures, as well as the
place and time for the vaccine administration. At the
Regional Ministry of Health, a document with questions
and answers on MD was available through a respective
website, and the call centre ‘Salud Responde’ was also
used to answer telephone enquiries on a 24/7 basis

[14].

Information was also provided by the health services
through the local and regional media (television, press
and radio). Meetings were held with local authorities,
local schools and parents of students, in order to man-
age the vaccination campaign. In training sessions for
the healthcare professionals of the local healthcare
centres, MD and MD prevention and control measures
were reviewed.

From 10 days before hospitalisation of the first case
in March until the end of May 2011, providing that less
than 10 days had passed since their last visit, regular
visitors to the municipality were offered the vaccine in
their respective municipalities of residence, once they
had been identified. In the affected municipality, vac-
cination campaign of the susceptible under 25 years of
age with the meningococcal C conjugate vaccine, took
place during five days at the end May 2011. Two offices
for exclusive consultations and vaccination, which were
attended by medical and nursing staff, were available
from 9 a.m. to 8 p.m. in the healthcare centre and else-
where in the municipality.

Vaccination was also offered to children and students
younger than 25 years in an overflow room during
school hours at several educational centres. All people
under 25 years-old who attended these consultations
were previously requested, through the information
campaign, to bring their immunisation records to
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determine their immunisation status against N. men-
ingitidis serogroup C. Those who did not bring their
immunisation records and whose information was
not retrievable from the PVA vaccination database
were considered not immunised. Telephone numbers
from local health services were made available to
clarify doubts and provide additional information on
vaccination.

Up to 9 June 2011, 3,818 people, not previously immu-
nised, were vaccinated with meningococcal C conjugate
vaccine, corresponding to 18.1% of the population of
the municipality. The highest proportion of vaccinated
(29.1%) in the municipality was reached in the 25-39
years age-group. The reason for this was that part of
this age-group had an already high pre-existing vacci-
nation coverage maintained by the PVA starting from
the year 2000. Moreover, despite vaccination recom-
mendations targeting individuals under 25 years-old,
those over this age requesting vaccination could obtain
it.

Discussion

N. meningitidis has a large genetic diversity, with a high
rate of recombination and frequent appearance of new
subtypes, associated with the virulence of the disease.
In France, particularly virulent peaks associated with
the isolation of phenotypes C:2a:P1.5,2 and C:2a:P1.5
were observed in 1992 and 2003. A Norwegian study
[15] that compared the predominant genosubtype and
virulence in the period 1985-2002 showed an increase
in mortality in 1994-2002 in Norway, associated with
circulating N. meningitidis serogroup C genosubtypes
C: 15: P1.7, 16/ST -32 and C: 2a/ST-11.

In Andalusia, between July 2010 and July 2011, 42 cases
of MD serogroup C were reported with an incidence
rate for this period of 0.5 per 100,000 inhabitants.
The mean age of these cases was 32.3 years (range: 7
months—4o0 years), with 67% over 19 years-old. These
cases, with the exception of the cluster reported here,
were sporadically distributed in the whole region. Of
27 cases with known genosubtype, 23 (85%) corre-
sponded to the same genosubtype VR1:5-1;VR2:10-8
than that identified in the cluster. Of the 14 cases who
were less than 20 years of age notified in this period,
for which information on previous vaccination status
was available, all but two were vaccinated. For the two
cases who were considered unvaccinated, one was five
weeks-old and, due to the young age, had not received
the complete vaccination against N. meningitidis sero-
group C. The other was seven months-old, from another
country than Spain, without any of the first two doses
established in our calendar. Six vaccine failures among
the 14 cases were documented; in five of these, cases
were correctly vaccinated between 2001 and 2004 and
had received three doses at two, four and six months
of age. The sixth case received a single dose in 2001
when he was 17 years-old. In five of these vaccine fail-
ures, the same N. meningitidis serogroup C genosub-
type VR1:5-1;VR2:10-8 was identified.



The 42 cases of MD serogroup C in Andalusia between
July 2010 and July 2011, involved 15 deaths. Of the 14
deaths for which a responsible strain was known, 12
were attributable to this dominant strain. This high
mortality also coincides with an unusual distribution
of cases of MD due to N. meningitidis serogroup C,
by age group. This disease occurs mainly among chil-
dren of less than 16 years of age and young adults
aged between 16 and 24 year-old [12,16,17]. However,
the age of the cases in the cluster reported here is
strikingly higher, as well as in the total of MD cases
reported in Andalusia.

An increase of cases of MD in young adults and older
people has also been described in other countries [10].
Although vaccine failures due to loss of immunity is a
fact already described [8-10,18], none of the cases in
the cluster reported here had a history of vaccination,
and vaccination failure does not seem to have occurred
as no further cases were observed in the municipal-
ity where a high vaccination coverage was estimated
in the population (@about 92% among those born after

1998).

The relationship between carriers of N. meningitidis
serogroup C and MD among the population is complex.
A low rate of carriers is associated with a low rate of
protective immunity. A recent meta-analysis [19] shows
that the percentage of asymptomatic carriers is highest
among young adults under 20 years of age, decreas-
ing gradually with age. The carrier status usually lasts
months and confers some immunity. In a study of carri-
ers during an outbreak with five cases of MD due to N.
meningitidis serogroup C, serogroup C was isolated in
only 3.9% of positive samples of healthy carriers and
only one of them belonged to the genosubtype impli-
cated in the outbreak [13]. In another study of carriers
of MD during an outbreak due to N. meningitidis sero-
group C in the Netherlands, it was observed that the
prevalence of carriers of the epidemic strain was lower
in the affected population than in other populations
with low incidence [20].

In recent years in Andalusia, which has a population of
about 8.5 million, there is only one precedent of a simi-
lar cluster of MD cases due to the same N. meningitidis
serogroup C strain. This was in 2005, when four cases
in a municipality of 13,164 inhabitants were reported,
three of them in the age range of 25 to 80 years. At the
time that this cluster was detected, vaccination cover-
age for those born between 2000 and 2004 exceeded
92% and, for those born between 1987 and 1999,
78.35%. The study of the prevalence of healthy car-
riers of N. meningitidis in a representative sample of
150 individuals in the age group 20 to 25 years (unpub-
lished data) was 13.3% and only one of the carriers
(5%) had N. meningitidis serogroup C corresponding to
the epidemic strain.

The intervention carried out following the cluster
described in this paper was a challenge for health

authorities in Andalusia, mainly due to the three
deaths and the social alarm caused by such clusters
in small populations. Community outbreaks are diffi-
cult to control, and the decision of whether and who to
vaccinate, is not simple or well argued in the literature
[1,12,21-24].

In general, the use of chemoprophylaxis in personal
contacts of a case of MD is considered an effective
measure because of its double effect: the elimina-
tion of N. meningitidis in carriers and the reduction in
the attack rate in contacts. Regarding the use of the
vaccine in outbreaks, there is less agreement about
the criteria to be followed to decide who should be
vaccinated in the population. As the most frequently
affected are those aged between two and 25 years,
this is commonly the recommended vaccination group
a priori.

For outbreaks of MD, there are significant challenges
for the development and implementation of interven-
tion protocols [1,25]. First of all, the lack of evidence
supporting the use of chemotherapy or vaccination,
especially when there is no history of contact with a
case, mainly because of inherent difficulties of the
study design due to ethical issues. The second reason
is the pressure that the media may come to exert in
these situations, because the social alarm created can
have effects on the measures taken; creating a demand
by the population that does not always reflect the sci-
entific criteria for intervention.

The decision for selecting the population to be vac-
cinated in the event reported here was based, as
described, on the fact that rates of healthy carriers are
higher in young people, as well as on the measures
adopted in previous similar outbreaks, and criteria that
took into account the cost-benefit of the intervention.

After the implementation of preventive measures, no
new cases of MD serogroup C occurred in the area.
Our results support the need to maintain a quality and
comprehensive system of epidemiological and micro-
biological surveillance that detects, besides cases, the
presence of strains that may have higher virulence in
order to implement fast-acting measures.

Due to the effect that the introduction of the meningo-
coccal C conjugate vaccine in 2000 in the vaccination
schedule in children and young adults can have on the
epidemiology of MD, further efforts and research are
needed to improve and update knowledge on how to
respond in situations similar to the cluster reported
here.
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