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prondstico, pues la letalidad mayor se relaciona con la
meningococemia.

Entre los siete enfermos estudiados, solo uno fallecié, pero
cuando se recogieron los datos clinico-epidemiol6gicos del
mismo se constatd, retrospectivamente, una demora de
cuatro dias en el tratamiento. La entidad que nos ocupa esta
caracterizada por su severidad y por ende la precocidad del
diagnostico y tratamiento mejoran la sobrevida de los
pacientes.

Mientras mayor fue el tiempo transcurrido desde la fecha de
la segunda dosis de vacunacion hubo mayor frecuencia de
enfermos, apareciendo en el 57% de los casos, después de 4
anos de aplicada la vacuna. Por tanto, la aplicaciéon de una
dosis de refuerzo oportuna pudiera contribuir a reducirlos y
contribuir a una estrategia de eliminacién de la EM por los
serogrupos BC en nuestro pais. La decision definitiva tal vez
requerira del monitoreo sistematico de estas observaciones
y de futuras investigaciones al respecto.

Estudios realizados recientemente, donde se evaluaron los
valores de anticuerpos contra la vesicula de membrana
externa de la cepa B:4P1.19.15, componente de VA-
MENGOC-BC?, en nifios adolescentes indicé que sélo el 42%
tenia anticuerpos bactericidas especificos >1:4, confirmando
que una dosis de refuerzo incrementé el porcentaje de
seroconversién como evidencia de una respuesta
anamnésica (23).

Al analizar los titulos bactericidas y ELISA contra PME del
serogrupo B se mostré que el promedio de titulos fue mucho
mayor en los enfermos, contrapuesto a los controles,
encontrando asi diferencias estadisticamente significativas.

Quedo demostrado que los enfermos respondieron muy bien
ante la infeccién natural por el mismo serogupo, lo que resulté
como un refuerzo a la memoria inmunoldgica. Fue descartado
también que los pacientes estudiados no fueran
inmunodeprimidos, posible factor que explicaria la ocurrencia
de la enfermedad en una poblacién vacunada.

Fernandez y cols. (24) en un estudio cinético llevado a cabo
en adultos jévenes, pero limitado a un ano después de la
inmunizacion, valoré positivamente el efecto de una tercera
dosis al ano de completado el esquema basico de dos dosis,
demostrando la memoria inmunolégica significativamente
para el componente proteico de la vacuna. Reportes de la
literatura internacional a distintos serogrupos han
demostrado que los titulos de anticuerpos protectores se
elevan después de la segunda dosis y un afno después de
aplicada la misma disminuyen a niveles casi prevacunales,
sugiriendo la necesidad de una tercera dosis para reactivar
la memoria inmunoldgica (25, 26).

Nuestra vacuna ha demostrado ser muy efectiva no sélo
contra el serogrupo B, sino también que ha logrado cortar la

transmisién del serogrupo C. La vacuna cubana es protectora
para la ocurrencia de la enfermedad meningocécica del
serogrupo BC. La presentacién de la enfermedad ocurrié con
un promedio de alrededor de cuatro anos posterior a la
aplicacién de la segunda dosis.

La no lactancia materna fue un factor presente en los casos
de EM. Los titulos de anticuerpos bactericidas B y ELISA
fueron muy superiores en los casos, lo que demuestra una
memoria y respuesta inmunolégica satisfactoria a la infeccion
natural en nifos vacunados.
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Meningococcal Disease. A case control study in the City of Havana, November 2003-

July 2005

Abstract

Cuba has carried out a meningococcal immunization program since 1991. Current article aims at knowing the
factors associated to meningococcal disease (MD) in vaccinated persons. The universe were the nine cases
under 20 years old registered as MD from November 2003 to July 2005 in the City of Havana and 34 community
controls to compare to the cases and to identify associated risk factors and to evaluate existing bactericide and
ELISA antibodies against the outer membrane protein from serogroup B. Only seven cases were studied because
one was out of the country and the other was a dead case. The 100% of studied cases showed the meningitis form,
with an average hospital stay of 9.8 days and a lethality of 14.3% (1/7). Bivariate analysis showed no maternal
nursing (OR 3.17 IC 95% = 0.44-27.85) associated to the occurrence of the disease. But it was not significant
(p>0.05) due to the study universe. Multivariate analysis found out association with no maternal nursing (OR 3.22
IC95%= 0.52-19.52) but it also was not significant. Mann Whitney test to compare antibody titers against B
antigen in both groups, showed a very significant difference (p<0.01) for the immune memory response to natural
infection. The Cuban vaccine protects from MD caused by serogroup BC. The onset symptoms of the illness
occurred with an average of four years after the second dose of the vaccine in 57 % of the cases.

Keywords: Meningococcal disease, associated factors, case-control, VA-MENGOC-BC?®.
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Ongoing Group B Neisseria meningitidis Epidemic in Séo
Paulo, Brazil, Due to Increased Prevalence of a
Single Clone of the ET-5 Complex
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Beginning in 1988, the incidence of meningococcal disease in the area of greater Siao Paulo began to surpass
the upper confidence limit of an 8-year average incidence (from 1979 to 1986), thus characterizing a new
epidemic in the region of greater Sao Paulo. This epidemic, which extended to 1990, was different from
previous epidemics in that it was caused by serogroup B. The increased incidence of meningococcal disease was
paralleled by an increased prevalence of a single group B clone, B:4:P1.15, of the ET-5 complex. ET-5 strains
have been present in the greater Sio Paulo area since 1979; however, they have been associated with a high
percentage of the group B disease only from 1987 to the present. On the basis of the increased incidence of
group B disease in Sao Paulo, a mass vaccination program with a serotype 4:P1.15 meningococcal protein

vaccine was undertaken. The impact of this vaccination program is under analysis.

The occurrence of meningococcal disease in Brazil has
been monitored on a national level since the group A and C
epidemics that occurred between 1972 and 1974 and reached
levels in excess of 179 cases per 100,000 inhabitants of
greater Sdo Paulo in 1974. In April 1975, 95% of the
population of greater Sao Paulo were vaccinated with a
group A and C bivalent meningococcal polysaccharide vac-
cine. From 1980 onward, the annual incidence remained
between 1.0 and 1.4 cases per 100,000 inhabitants. In recent
years, the aspect of meningococcal disease having the great-
est epidemiological relevance was the growing predom-
inance of Neisseria meningitidis serogroup B, rather than
the A and C serogroups, which had been responsible for the
epidemics in Brazilian states in the past (10). The proportion
of group B N. meningitidis among isolates that were sero-
grouped remained over 50% during most of the 1980s and
now surpasses 70%.

In the city of Sdo Paulo, meningococcal disease was
clinically and epidemiologically diagnosed at the beginning
of this century. From 1930 to 1945, the disease presented
incidences between 2.0 and 4.0 cases per 100,000 inhabitants
(9, 12). In 1945, it reached epidemic proportions which lasted
until 1951, with a peak incidence in 1947 of 25 cases per
100,000 inhabitants. The N. meningitidis serogroup respon-
sible for this epidemic was not determined.

After 1952, meningococcal disease lost its epidemic char-
acter. However, in 1971, a new and significant increase in
the incidence of meningococcal disease was detected in the
greater Sdo Paulo area, and a new epidemic, which was
caused by group C, began the following year. A peculiar
phenomenon occurred during this period (from 1972 to
1974), in which there was an overlapping of two epidemic
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waves: one wave was caused by group C, and another, larger
wave was caused by group A.

Beginning in 1988, the incidence of meningococcal disease
in the greater Sao Paulo region again began to surpass the
upper confidence limit of the 8-year average incidence (1979
to 1986), thus characterizing a new epidemic in the region as
of 1988. This epidemic, which extended until 1990, was
different from previous epidemics in that it was caused by
serogroup B.

Since the group B capsular polysaccharide is poorly
immunogenic, experimental outer membrane protein vac-
cines have been developed. However, knowing which sero-
types to include in such vaccines has been a major problem,
and this determination should be based on current epidemi-
ological data. Serotypes within meningococcal serogroups
are determined by the antigenic specificity of either the class
2 or the class 3 major outer membrane protein (6). All
meningococcal strains have either a class 2 or a class 3
protein, but not both. Strains are also distinguished by
subtype, which is based on their class 1 outer membrane
protein (6). The combination of group, serotype, and sub-
type designations (for example, B:4:P1.15) can help distin-
guish among different epidemiologically related strains or
clones.

A more recent technique for epidemiological tracing is
multilocus enzyme electrophoresis typing, or electropho-
retic type (ET) typing. ET typing examines electrophoretic
differences in 10 to 15 enzymes required for growth of the
bacteria. Both serotyping and ET typing identify strains or
clones within a given serogroup; the important difference
between them is that serotyping examines the antigenic
diversity of important cell surface structures that may be
involved in the induction of protective immunity.

The purpose of the present study was to document the
dynamic clonal changes that may occur within a single
serogroup over time. Meningococcal strains isolated in the
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TABLE 1. Distribution (by year) of N. meningitidis serogroup
B strains in greater Sao Paulo

Strains serotyped

Yr No. of !solates
received No 9% of total
: (for yr)
1977 103 14 14
1978 130 33 25
1979 97 23 24
1980 70 31 44
1981 82 29 35
1982 52 31 60
1983 78 39 50
1984 72 30 42
1985 101 29 29
1986 121 39 32
1987 123 36 29
1988 213 157 73
1989 218 120 55
1990 188 184 98
Total 1,648 795 48

greater Sdo Paulo area from 1977 through 1991 were exam-
ined to determine the changes in the distribution of different
serotypes and subtypes and to identify those responsible for
the increase in meningococcal disease during the last 3
years.

MATERIALS AND METHODS

Origin of strains. Greater Sdo Paulo includes the city of
Sao Paulo (capital of the state of Sao Paulo) and 36 other
nearby municipalities and had an estimated population of
16,450,000 in 1988. The majority of patients with meningo-
coccal disease in this region are admitted to a single public
hospital, Emilio Ribas Hospital, which specializes in conta-
gious infectious diseases. The hospital is located in the city
of Sao Paulo and uses the nearby Adolfo Lutz Institute as its
diagnostic laboratory for cultures, spinal fluid analysis, and
hematology.

All strains examined were from the strain collection of the
Adolfo Lutz Institute. The percentage of N. meningitidis
group B strains selected to be serotyped for each year
depended on the number of strains lyophilized and strain
viability (Table 1).

Grouping and serotyping. Following biochemical identifi-
cation, the strains were serogrouped by the slide agglutina-
tion technique, in which antisera against the nine major
capsular serogroups of N. meningitidis were used. These
antisera were prepared by the National Reference Center for
Meningitis at the Adolfo Lutz Institute. The 795 selected
serogroup B strains were serotyped and subtyped by a dot
immunoblot technique (7) with monoclonal antibodies and
outer membrane vesicles. Monoclonal antibodies for sero-
types 2a (1673F2), 2b (1082E7), 4 (2303C5), 8 (2725H6), and
15 (1951C8) and subtypes P1.2 (1649C7) and P1.15 (2731C6)
were from the Center for Biologics Evaluation and Re-
search, Bethesda, Md.; others were kindly provided by
Wendell D. Zollinger of the Walter Reed Army Institute of
Research, Washington, D.C.

Outer membrane vesicles. Outer membrane protein prepa-
rations used for serotype and subtype analysis were pre-
pared by a rapid extraction procedure. Each strain was
grown overnight on one tryptic soy agar plate (Difco, De-
troit, Mich.) containing 1% normal horse serum. Cells were
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FIG. 1. Incidence of N. meningitidis disease in Sao Paulo State
(solid line) and greater Sao Paulo (broken line) from 1977 to 1990.

harvested from the plate and suspended in 1.5 ml of extrac-
tion fluid (0.2 M LiCl, 0.1 M sodium acetate [pH 6.0]). Glass
beads were added, and the outer membrane vesicles were
extracted by vigorous shaking at 50°C for 2 h. Cells were
removed by centrifugation at 10,000 x g for 20 min. The
outer membrane vesicles were pelleted from the cell super-
natant by ultracentrifugation at 100,000 x g for 2 h and then
were used in the dot blot immunoassay.

ET typing. Methods for protein extract preparation, starch
gel electrophoresis, and enzyme detection have been de-
scribed previously (13). Each isolate was characterized by
its combination of alleles for the 13 enzymes assayed and its
distinctive multilocus genotypes (also designated ETs), and
each isolate was compared with those previously identified
(4).

Source of epidemiological data. The data pertaining to
meningococcal disease among people residing in the metro-
politan region of Sao Paulo are the product of the System for
Epidemiological Vigilance for the state of Sdo Paulo and
were consolidated and analyzed by the Center for Epidemi-
ological Vigilance.

RESULTS

The incidence of meningococcal disease, including men-
ingitis and septicemia, in greater Sao Paulo was 3.31 cases
per 100,000 inhabitants in 1977 and fell to a low of 1.05 cases
per 100,000 inhabitants in 1982 (Fig. 1). The incidence has
increased steadily since 1986 and reached 5.39 cases per
100,000 inhabitants in 1990.

The incidence (by month) of meningococcal disease in the
greater Sdo Paulo region is shown in Fig. 2. The incidence
began to surpass the upper confidence limit of the 8-year
average incidence (from 1979 to 1986) in some months of
1987, but from 1988 onward, an epidemic became evident.
Note the seasonality in the incidence of disease.

The serogroup distribution over the last 17 years has been
analyzed for the greater Sao Paulo region (Fig. 3). The
proportion of meningococcal disease caused by group B has
been about 80% of all meningococcal disease since 1983.
However, in 1989, the number of cases of group C disease
increased, and it doubled again in 1990. Serogroup A strains
have not been isolated since 1982. In 1986, there was one
counterimmunoelectrophoresis-positive case of group A dis-
ease, but it was not confirmed by culture. Figure 3 also
shows the percentage of meningococcal disease among all
culture- and antigen-diagnosed cases of bacterial meningitis.
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FIG. 2. Coefficient of incidence (by month) of N. meningitidis
disease in greater Sdo Paulo from 1987 to 1990 (—). A, April; J,
July; O, October. Data from 1979 to 1986 were used to establish the
mean (------ ) and upper limit (---) of the endemic levels.

Along with the increased proportion of meningococcal
disease due to serogroup B, there have been major changes
during the study period in the strains causing disease. Figure
4 shows the number of strains of the predominant group B
serotypes found in the Sao Paulo area since 1977. Serotype
B:4 has been prevalent since 1984 and has increased in
prevalence each year through 1989, when it accounted for
70% of all group B isolates. Until 1982, nonserotypeable
(NT) strains accounted for the highest percentage of isolates
among serogroup B. B:NT strains have now been replaced
by serotype 4, and B:4:P1.15 strains have accounted for over
50% of all B isolates since 1988.

Although serotype 2b has been reported elsewhere, it was
infrequently isolated in the greater Sao Paulo area. In 1988,
serotype 2b accounted for only 1.27% of group B isolates but
accounted for 2.7% in 1990. On the other hand, serotype
B:2a made up about 4.37% of the scrotypes isolated between
1977 and 1984, but no further isolates were recovered until
1990 (one isolate).

The distributions of serotype B:4:P1.15 and of the ET-5
complex are shown in Fig. 4. Strains belonging to the ET-5
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FIG. 3. Distribution of serogroups among disease isolates of N.
meningitidis recovered between 1973 and 1990 from greater Sio
Paulo. The percentage of total culture- or antigen-diagnosed bacte-
rial meningitidis due to N. meningitidis is also shown. 0, group A;
+, group B; O, group C; A, bacterial meningitis.
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complex have increased in parallel with the incidence of
B:4:P1.15 over the last several ycars. Nearly all of the
B:4:P1.15 isolates belonged to the ET-5 complex.

DISCUSSION

Group B meningococcal strains that cause disease in
different countries have been shown to be very heteroge-
neous. Within recent years, outbreaks and epidemics have
been caused by serotypes 2a, 2b, 4, 8, and 15 (5). Prior to the
mid-1970s, much of group B disease in several parts of the
world was caused by serotype 2a (1, 5). During the late
1970s, a shift from serotype B:2a to B:2b was seen in the
United States (5) and Canada (3). Similar shifts in serotype 2
have occurred in England, Wales, Norway, Denmark, the
Netherlands, Iceland, and the Faroe Islands (1, 8, 11).
Serotype 15 has been hyperendemic in Norway since 1974.
More recently, B:15:P1.16 strains have caused outbreaks of
meningitis in Great Britain, Iceland, Denmark, the Faroe
Islands, and the Netherlands (8, 11). Clones representing the
responsible serotype 15 strains have been classified by ET
typing into a number of closely related ETs designated the
ET-5 complex, which is characterized by genetic homoge-
neity and an ability to cause serious epidemics (4). The ET-5
complex seems to have spread widely in many countries
during the late 1970s and 1980s (4).

The Emilio Ribas Hospital cares for nearly 80% of patients
with meningococcal disease in greater Sao Paulo. Therefore,
this hospital is a true reflection of greater Sao Paulo in terms
of meningococcal disease. The incidence for greater Sao
Paulo was found to approximately parallel that of the state of
Sao Paulo, but in 1986, greater Sao Paulo began to present
higher coefficients of incidence in relation to those of the
state (Fig. 1). Between 1980 and 1986, the incidence re-
mained approximately constant, varying between 1.0 and 2.0
cases per 100,000 inhabitants, but increased thereafter,
reaching coefficients higher than in 1977. In 1990, the inci-
dence was 5.39 cases per 100,000 inhabitants. There was also
a great change in relative prevalence of the serogroups
during this period (from 1977 to 1990). The percentage of
disease due to serogroup A fell from 39.64% in 1977 to 1.45%
in 1982, while the percentage of disease due to serogroup B
increased from 30.47 to 75.35% in the same period. The
percentage of meningococcal disease due to serogroup B
continued to rise until 1985, when serogroup B disease
represented 93.52% of all the cases of meningococcal dis-
ease, but has decreased since. It is interesting that during
this period, there was also an increase in meningococcal
disease, from 26.96% in 1986 to 41.78% in 1990, in relation to
total bacterial meningitis (Fig. 3).

By February of 1988, the incidence of meningococcal
disease began to persist above the upper confidence limit of
the 8-year average incidence, which denoted the start of an
epidemic; incidence reached 4.06 cases per 100,000 inhabi-
tants in 1988. Even higher levels were seen in 1989 and 1990
(4.74 and 5.39 cases per 100,000 inhabitants, respectively).

Regarding the serotypes of serogroup B, there was an
inverse relationship between serotype B:4 and nontypeable
strains during the period analyzed (Fig. 4). The increased
incidence of meningococcal disease was paralleled by an
increased prevalence of a single group B clone, B:4:P1.15, of
the ET-5 complex. The percentage of B:4 strains remained
approximately constant at around 25% between 1977 and
1982. From 1982 to 1990, the increase in the percentage of
serogroup B was accompanied by an increase in the inci-
dence of serotype B:4 (from 42% in 1982 to 80% in 1990) and












Estudio de cepas de Neisseria meningitidis circulantes en la Argentina 1991-1993 y ensayo de sueros
de vacunados con una vacuna antimeningocdccica de origen cubano contra cepas de los diferentes

serotipos y subtipos causantes de enfermedad.

Regueira, Palmerio, Gutiérrez, Malberty, Sotolongo y Garcia.

Tabla IV

Deteccion de anticuerpos bactericidas en
sueros vaccinales cubanos frente a cepas
de Neisseria meningitidis serogrupo B de
diferentes serotipos y subtipos y
Neisseria meningitidis serogrupo C,
aislados en Argentina

Grupos etareos

1-5 anos 7-14 anos  adultos

jovenes

cepas n=20 n=30" n=15
B:2b . P1.16 3 8 32
B:14 . P1.10 2 4 16
B:2b . P1.NT 2 3 32
B:NT.P1.14 4 6 8
B:15.P1.7, 16 b 3 64

C (49/93) 3 1024 1024 -
C (51/93) 3 1024 384

Los resultados se expresan en mediana del titulo bactericida
de sueros post-vacunacion con respecto a tiempo 0 (previo
a la vacunacion)

** Esta determinacion no se realizo por falta de muestra.

pas se enfrentaron a un suero control, carente
de anticuerpos, como referencia.

En cuanto a este estudio, se confirma la
deteccidn de anticuerpos especificos de clase
IgG contra todos los serotipos.

En la Tabla IV, se resumen los resultados
expresados en mediana de titulo bactericida
de sueros post-vacunaciéon con respecto a
tiempo O, observandose la presencia de
anticuerpos con actividad bactericida en los
sueros de los diferentes grupos etareos contra
todas las cepas empleadas en el ensayo, lo que
demuestra el poder litico de los sueros contra
todos los serotipos y subtipos de los menin-
gococos del serogrupo B, asi como contra el
menigococo del serogrupo C.

Conclusiones

Con respecto a la clasificacion de cepas se
confirma el predominio del serogrupo B y un
aumento del serogrupo C enla ultima etapa. En
cuanto a los serotipos del serogrupo B co-
rrespondientes al periodo 1991-1993, el orden
de prevalencia es el siguiente:

Serotipos
B:2b oo 63%
B no tipable ................... 20%
B4 i 8%
B:15 ... 8%
B4 1%

Los resultados de laboratorio demuestran
que las cepas de N. meningitidis serogrupo B
que fueron estudiadas, resultaron lisadas por
anticuerpos bactericidas presentes en los sue-
ros de vacunados con VA-MENGOC-BC enlas
diferentes edades. Esto demuestra que la
vacuna no solo es capaz de inducir la formacion
deanticuerpos contralacepavaccinal B4.P1.15,
sino también contra otros serotipos de N. me-
ningitidis serogrupo B.

Sin embargo es de destacar que de acuerdo
a nuestros resultados en el grupo de menores
de 4 anos, la respuesta inmune tanto a nivel de
anticuerpos especificos (IgG) como de anti-
cuerpos bactericidas, aumenta en menor pro-
porcién después de la vacunacién que en los
ninos mayores. (Tabla Il y V)

Hasta este momento no se conoce cual es el
nivel de anticuerpos protectores para esta
patologia.

Con respecto al meningococo serogrupo C,
se concluye que hay respuesta bactericida en
los sueros vaccinales probados, enfrentados a
cepas aisladas en Argentina.

Este estudio, aunque parcial por el bajo
numero de sueros probados, demuestra que la
vacuna en estudio produce respuesta inmune
especifica variable, contralos serogrupos By C
de N. meningitidis, dependiendo de los grupos
etareos.



e

Rev Hosp Ninos BAires
Vol. XXXVI - N? 158/159 - Agosto/Octubre de 1994

Bibliografia

1.

Mocca L, Frasch C: Sodium Dodecyl Sulfate Poly-
acrilamide gel typing system for characterization of
Neisseria meningitidis isolates. Journal Clin Microb 6:
240-244, 1982

Abdillahi H, Poolman J: Neisseria meningitidis group B
serosubtyping using monoclonal antibodies in Whole-
Cell ELISA. Microbiol Pathogenesis 4:27-32, 1988
Black CM, Plikaytis BD, Wells TW, Ramirez RM,
Carlone GM, Chilmonczyk BA, Reimer CB: Two-site
inmunoenzimometric assays for serum IgG subclass

infant/mother ratios at full term. J Inmunol Methods 106:
71-81, 1988

Plikaytis BD et al: Program ELISA. User's Manual.
Molecular Biology Laboratory. Meningitis and Special
Pathogens Branch. Centers for Disease Control (CDC)
Atlanta, USA

Kapczynski D, Harakeh H, Carlone G: Neisseria me-
ningitidis serogroup B bactericidal assay. Division of
Bacterial and Mycotic Diseases. National Center for
Infectious Diseases. Centers for Disease Control (CDC)
Atlanta, USA 1993




Mem Inst Oswaldo CruzRio de Janeiro, Vol94(4): 433-440, Jul./Aug. 1999 433

The Epidemiological Impact of Antimeningococcal B
Vaccination in Cuba

Antonio Pérez RodrigueZ, Félix Dickinson, Alberto Baly, Ramén Martinez

Instituto de Medicina Tropical “Pedro Kouri”, Autopista Novia del Mediodia km 6, Municipio Lisa,
Ciudad de La Habana, Marianao 13, Cuba

The incidence of invasive meningococcal disease (IMD) before (1984-1988) and after (1989-1994),
a nationwide intervention with VA-MENGOC-BC vaccination started in 1989, was compared. The
prevaccination period incidence density (ID> 8.8P ¥@ar-person) was higher than the postvaccina-
tion ID (ID< 6.5/ 1(Pyear-person). The percentage proportional differences from the start to the end of
each period of ID in the vaccinal period was higher (87%) than the prevaccinal (37%) with significant
differences among vaccinated groups (< 25 years old). A break-point (Chow test) was confirmed by the
decrease in the ID between 1989 and 1990 in children under 1 year old, 5-9, 10-14, 15-19 and 50-54
years. Comparison of ID using maps showed a decrease in IMD in all municipalities during the postvac-
cination period. These findings support the epidemiological impact of VA-MENGOC-BC vaccination in
the reduction of IMD morbidity.

Key words: invasive meningococcal disease - impact of vaccination - antimeningococcal B vaccine - vaccine
effectiveness - control of epidemic - Cuba

Septicemia and meningitis are the mostvaccine (Merieux Laboratories) in the portion of
lifethreatening forms of invasive meningococcathe population ranging in age from 3 months to 19
disease (IMD) infections (De Voe 1982). This disyears. A vaccination coverage of 80% was
ease has become a relevant worldwide health profiehieved, resulting in a reductionmeéningococci
lem because of it's high morbidity and mortality. C infections (Valcarcel et al. 1990). Despite this

Thirteen serogroups have been identified basedtervention, the incidence rate continued to rise
on antigenic differences in the capsular polysa@and in 1980 the Public Health Ministry considered
charides of the causative agents. The most conMD as a nationwide major health problem. The
mon are A, B and C which are responsible for 90%revailing serogroups were B (78.4%) and
of disease in the whole world (PAHO 1994, WHGserogroup C (7.2%). The peak of the epidemic
1996). occurred in 1983, reaching a maximum incidence

At present in Europe, Australia and Americaof 14.4 cases per 100,000 inhabitants. In the 1980s
the incidence of serogroup B disease is increasimgsearch started in Cuba on a serogroup B-C vac-
mostly in children under 5 years of age (WHCcine (VA-MENGOC-BC) produced from strain
1996). The European incidence rate in 1998u385/83 (B:4; P1.15) which consisted of lipooli-
reached 1.71 cases per 100,000 inhabitants and tesaccharide-depleted outer membrane proteins
prevailing serogroups were B (69%) and C (27%@nd group C polysaccharide, enriched with enve-
(Noah & Connolly 1996). lope proteins from 65 to 95 kDa (Sierra et al. 1990).

IMD was endemic in Cuba (10-41 cases peBased on encouraging results in the efficacy trials
year) and was not considered a health problerhetween 1987 and 1988, the Ministry of Public
Starting from 1962, the reported incidence inHealth carried out a massive vaccination of the high
creased from 0.1, reaching 1.8 cases per 100,066k population under 20 years of age, achieving
inhabitants in 1978, with the increased incidenc85% coverage (>3 million vaccinated) with re-
mostly caused by serogroup C. The Public Healtmarkable success in the control of IMD (Almeida
Ministry decided to carry out nationwide vaccina& Rico 1994). Starting in 1991 the vaccine was
tion in 1979 with a capsular polysaccharide A-Gncluded in the National Immunization Program

(NIP) for all infants (first dose at 3% months and
the second at 5% months), and since then has
achieved 89.4% of coverage (581,210 infants)
*Corresponding author. Fax: +53-7-215957. E-mail{Pérez & Dickinson 1998).
antonio@ipk.sld.cu The goal of the present study was to assess the
Received 9 June 1998 impact of meningococcal vaccination against IMD
Accepted 10 February 1999 serogroup B in Cuba.
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MATERIALS AND METHODS a comparison of individuals under 25 an®5

- Id between periods.
Study population and data sourceCuban Y®aS 0
population data obtained from the National Center A Chow Test (Novales 1998yas performed

; e hich considered the hypothesis of a break point
of Population and Development were used in smgﬂg " g
ages from 0 to 4 years old and quinquenial groug8 1989 or 19900 because of the high vaccination
for the remainder. coverage (>80%) in the population under 25 years

The Cuban State Health System is based on n%ﬂc- agl’%e ID of the prevaccinal and vaccinal peri-
tionwide free health service with total access ang s was manped aFt) the municipal level in eafh age
equal opportunity for every citizen to obtain medi? . orl)p o illustrate th P duction of thi 9
cal assistance, hospitalization, vaccination, socigf QuP In orcer to iustrate the reduction ot this
assistance and other services. Therefore Natio plcatorall over the country. As an example, only
Epidemiological Surveillance System has covere € maps for _the children under 1 year old were
the entire country since 1962 and provided passi\'/'édgded in this Paper. q ina EPIINFO 6.0
information data on all reported IMD (7,448 case aia processing Wafs made using s
in the selected period between January 1st, 1984 CEL 5.1, Statlgtlca or Windows 4.3, TSP 7.0
December 31st, 1994. In view of the severity ofo run Chow Test; MAPINFO was used for mak-
IMD, all suspicious cases are always referred th'9 Maps.
hospital, where the laboratory diagnosis and notifi- RESULTS
cation are en?]orr]sed: Inl addiltion, an”(_)vfersi.ght Com- = om 1984 to 1994 total ID decreased from
mittee in each hospital analyses all Infectious NeY, ;1441 cases) to 0.8 (88 cases) per 100,000
rological syndromes to ensure cases of menin ersons-year. In the prevaccinal period the ID re-
coccal disease were not missed. Complementa ction was from 14.1 (1401 cases), to 8.8 (922
epidemiological information about IMD cases Wastases) per 100,000 pérsons-year (reductioh of 479
obtained from the National Meningococcal Surveyéa ’

as established the control program. The reIiabiIi% ses), but in the vaccinal period the reduction

! served was more significant from 6.5 (683 cases)
and fitness of the data was assured by the aboygg only 0.8 (88 cases) per 100,000 persons-year

stated standarization of diagnosis, compulsory a : :

complete reporting and registration of a systematr& 95 feyver cases). The highest risk Qf IMD was

audited-evaluated surveillance system. This include ong infants of less '_[han L year old in bOth pert-
' s. From 1992 the highest risk was for children

the 1982 changeless definition which considereduehder 3 years old but was lower than in the

confirmed case as “every patient with clinical III'prevaccinal period. In all simple and clustered ages

ness consistent with IMD afdkisseria meningitidis 0 : )
isolat_ion from blood or cerebrqspinal fluid and/or tri'r? a'%‘;ﬁgﬁefﬁgnbgomraerg&acvﬁﬁ ﬁgug;ggéggxglc
positive antigen test for. Meningococcus and/pra%he overall risk of IMD was higher in the popula-.

Gram stain c_>f cgrebrosp_mal flmd_ or blood sh_ov_vmqion under 20 years old in both periods and the de-
Gr;atm-_r&egqtl\l/eilp lOICOQC' Exce%tlohnall)(/j by C“r}" crease observed among this group was remarkable
cal-epidemiological criteria and the advice of au= ; ; A i
thorized experts”. during the vaccinal period. Contrarily in the popu

Analysis The statistical analysis involved two lation= 20 years old, which remained unvaccinated,

well defined periods in which the only differenceln?)tv\(’:ﬂ:nlogv n%\;gglmvsugr? :ﬁgﬁgnaelr%eo{fx;gdcgg_
was vaccine intervention: the first, from Januar 9 y P

o red (Tables 1, 11).
1st, 1984 to December 31st, 1988 and coincidel ¢ When comparing ID percentage proportional
with the decrease of the epidemic without vaCCigio,ences in hoth periods, the highest reduction
nation mediation (prevaccinal period) and the othe\5V b dinth . ,I iod. Al
with the mediation of VA-MENGOC-BC vaccine, o> OPSelvedin thevaccinal period. /Al age groups

'Jeduced their ID in the vaccinal period, but this
E:/C;Tci\]niﬂuaerr%o%j‘;‘t' 1989 to December 31st, 19%‘\%5 particularly marked in children under 3 years
P ' old (Fig. 3). The Sign rank Wilcoxon Test con-

Chronological series of incidence density (ID)firmed the significant differences between both

(Miettinen 1976, Kleinbaum et al. 1982, Rothman__ . ; .
. - eriods (p<0.01), most notably in the vaccinated
1987, Jenicek & Cléroux 1993), per yedlowed population (p=0.0019).

the descriptive analysis. . . R
, . The Chow Test provided evidence for a signifi-
eaCLheeF;?(;ge?g%gDe) F\),\r,g[r)grggﬂil|§£§rggcgsﬁ I;O&ant break point (p<0.05) in 1989 for groups under
P Tyearold, 15-19 and 50-54 years old, while in 1990

(Dintia - .IDfinal) / IDjpigg -100. the statistical significance was only observed in 1

The Sign Rank Wilcoxon Test was used t0 Calye a1 19 children, 5-9 and 10-14 years old age
culate the respective percentage difference ID me ups, coincident with the achievement of high

in each age group and period. This finally alloweg,ccination coverage (Table Ill). As an example, in
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TABLE |
Invasive meningococcal disease. Number of cases according to age and year of occurrence. Cuba 1984-1994
Prevaccinal period Vaccinal period
Age 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
<1 203 213 221 209 215 184 133 86 58 34 26
1 92 87 77 72 76 67 40 20 16 5 6
2 49 75 59 56 45 23 18 11 9 8 4
3 60 55 40 37 41 32 8 16 7 2 3
4 48 43 29 28 38 17 14 7 6 3 5
5-9 189 161 136 99 98 89 40 27 16 9 15
10-14 236 205 193 131 124 77 39 15 3 4 6
15-19 170 179 114 94 66 50 39 11 7 2 2
20-24 76 62 52 32 46 30 17 5 3 2 0
25-29 37 49 32 14 30 14 11 8 2 3 4
30-34 30 32 26 15 21 13 12 9 1 3 0
35-39 35 41 24 8 14 10 12 5 7 0 1
40-44 39 29 22 29 23 15 10 9 2 2 1
45-49 29 26 21 13 19 17 14 4 0 2 2
50-54 28 23 19 15 10 12 14 3 4 4 2
55-59 22 19 20 13 15 11 10 4 5 1 3
60-64 15 22 14 13 14 6 6 3 2 0 0
=65 43 33 32 33 27 16 17 15 4 10 8
Total 1401 1354 1131 911 922 683 454 258 152 94 88
TABLE Il

Invasive meningococcal disease. Incidence densifjy@dr-person according to age and year of occurrence.
Cuba 1984-1994

Prevaccinal period Vaccinal period
Age 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
<1 123.6 118.6 1346 117.7 1156 1005 71.9 49.9 37.2 22.5 14.9

1 56.6 50.1 42.9 43.9 42.9 36.0 21.8 10.8 9.3 3.2 3.4
2 315 46.7 36.4 31.6 27.6 13.0 9.7 6.0 4.9 4.6 2.2
3 45.3 35.2 22.2 20.6 251 17.3 4.5 8.6 3.7 1.0 1.6
4 36.3 32.4 18.6 17.4 23.5 9.6 8.5 3.9 3.2 1.6 2.7
5-9 22.0 20.2 19.2 141 13.6 11.9 53 3.3 1.9 1.0 1.7

10-14 20..9 19.0 18.9 14.0 14.4 9.6 4.8 2.1 0.4 0.5 0.8
15-19 14.6 155 9.8 8.0 5.7 4.5 3.4 11 0.7 0.2 0.2

20-24 7.2 5.6 4.5 2.7 3.9 2.6 1.4 0.4 0.2 0.1 0.0
25-29 5.2 6.7 3.9 15 3.0 1.3 1.0 0.7 0.1 0.2 0.3
30-34 4.3 4.6 3.6 2.1 3.0 1.9 1.7 11 0.1 0.3 0.0
35-39 54 6.2 3.5 11 1.9 1.3 15 0.7 1.0 0.0 0.1
40-44 6.6 4.8 3.5 4.6 3.5 2.3 15 1.3 0.2 0.2 0.1
45-49 5.7 4.9 3.9 2.3 3.3 2.8 2.3 0.7 0.0 0.3 0.3
50-54 6.8 55 4.3 3.4 2.1 2.5 2.8 0.5 0.7 0.7 0.3
55-59 5.9 5.0 5.3 3.3 3.7 2.7 2.4 0.9 11 0.2 0.6
60-64 4.8 7.0 4.3 4.0 4.1 1.7 1.7 0.8 0.5 0.0 0.0
265 5.6 4.2 3.7 3.7 3.0 1.7 1.8 15 0.4 1.0 0.8
Total 14.1 13.5 11.0 8.8 8.8 6.5 4.2 2.4 1.4 0.8 0.8

order to make clear the results of Chow test, Figsdrevaccinal period in the municipalities of Cuban
and 2 showed that when comparing both periodsentral region; this epidemiological situation was
the decrease was faster in the 1 year age groomdified after the use of vaccination. The number
(p<0.01) than in the 3 year age group (p> 0.05nf case less-municipalities increased five fold af-

The mapped data relating to children under fier vaccination and was reflected in the reduction
year old showed the highest ID values during thef the ID in the vaccinal period (Figs 4, 5).
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TABLE Ill serogroup A. A number of cases (679/1,729; 39.3%)
Invasive meningococcal disease. Chow test (break Were diagnosed by Gram stain and only a few cases
point) on chronological incidence density series  (44/1,729; 2.5%) using clinical-epidemiological
according to group of ages. Cuba 1984-1994  experts criteria. The National Reference Laboratory
of Tropical Medicine Institute “Pedro Kouri” re-
ceived 346 strains classified 65.0% (225/346) as B4
P1.15 (vaccinal strain), 33.5% (116/346) as
<1 12.4850 0.0049  serogroup B and 0.3% (1/346) as serogroup B2, with
1 8.0385 0.0154 only 1.2% (4/346) remaining unclassifiable.

Simple and Chow Test
grouped ages Statistic F p-value

2 3.7409 0.0785
3 1.0643 0.3948 DISCUSSION
5‘_19 1i918§4%0 00(')20%715 This investigation was based on epidemiologi-
10-14 71641 00203 calanalysis of the IMD behavior supported by sta-
15-19 6.0205 0.02g2 flistical tools in order to evaluate the impact of a
20-24 1.4763 0.2918 Vvaccination program at the time of slow epidemic
25-29 2.1061 0.1923 decrease which was dependent on the recent avail-
30-34 0.1352 0.8758 ability of a new vaccine against serogroup B which
35-39 3.6426 0.0824 was essential to control the worrying morbidity
40-44 0.9140 0.4439 levels seen in the population under 20 years old
45-49 0.4265 0.6687  and especially in children under 5 years old.
50-54 6.0540 0.0298 The greatest reduction of IMD was evident
gg:gi g'g%g 8;232 during the vaccinal period (87.7%) compared with
-65 35781 0.0850 prevac_cmal (37.6%) as shown by the chronollogl-
cal series supported by ID percentage proportional
a break point in 1990. difference and the Chow Test. The significant break

point observed for some age groups was illustrated
by comparing the significant change in the reduc-

Only 1,006 samples (58.2%) of 1,729 cases reion of morbidity which occurred in the 1 year of
ported were classified during the vaccinal periodage group (Fig. 1) with the non significant change
corresponding to 98.6% (992/1,006) serogroup BFig. 2) in the 3 years of age group. Nonstatistical
0.9% (9/1,006) serogroup C, and 0.5% (5/1,00&ignificance observed with the Chow Test for some

100000 YEAR-PERSON

60 T —=— prevaccinal %vaccinal

50 —

40

30

YEARS

Fig. 1: invasive meningococcal disease. Incidence density in children of 1 year old during prevaccinal and vaccinal period. Cuba
1984-1988 and 1989-1994.
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invasive meningococcal disease. Incidence density in children of 3 years old during prevaccinal and vaccinal period. Cuba

Fig. 2

1984-1988 and 1989-1994.
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density according to groups of age. Cuba 1984-1988 and 1989-1994.
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Fig. 5: invasive meningococcal disease. Incidence density in children under 1 year old according to municipalities. CA84.1989-1

immunized age groups, may be related to the lolation &20 years old), might be also explained by
number of cases which occurred in these groupslaérd immunity and the other factors mentioned
the begining of the vaccinal period (cohort effectpbove. Nevertheless in some of these groups ID
with a subsequently slow morbidity reductionwas already low without vaccine mediation and it
which resulted in a low endemicity threshold, onlymay have been related to specific host susceptibil-
reducible when implementing a disease eliminaty phenomenon.
tion program. This might explain the heteroge-  The mapped data facilitated interpretation of
neous Chow Test results for different age groupthe results, showing not only that almost all mu-
in the vaccination period. nicipalities decreased their ID, but also the impor-
Parameters for evaluating vaccine interventiotant increase in the number of IMD case less-mu-
programs against infections diseases must take inticipalities after vaccination. These data represent
account the direct effects of the intervention as wetl very useful tool for demonstrating the
as the indirect, also known as the protective ehomogeneus nationwide impact on ID decrease,
fects, that are mediated by the intervention-induceas a result of the high coverage of vaccination.
changes in transmission of disease (Halloran et al. Studies of antimeningococcal BC vaccina-
1991). tion under epidemic conditions in other coun-
In our study the decrease of ID observed dutries (Boslego et al. 1995, Noronha et al. 1995)
ing the vaccinal period in the unvaccinated popusuggest low efficacy for VA-MENGOC-BC vac-
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cine in serogroup B IMD, especially in childrenvaccination could be considered to wane with time
under 5 years of age. In contrast, our results rand the immune vaccinates could subsequently
vealed a dramatic decrease of epidemic after vabbecome susceptible vaccinates.

cination with a type specific vaccine (an initial mass  The nationwide occurrence of IMD was greater
vaccination followed by systematic immunization)among nonvaccinated populations and the absence
which confirms that community interventions mayof outbreaks in the vaccinal period is also
be a reliable source of knowledge even if the findaotworthy; both facts emphasized the protective
ings are sometimes confusing or disappointing. Weffect of mass vaccination when continued by a
agree that “the art of epidemiologic reasoning is teystematic and accesible NIP.

draw sensible conclusions from imperfect data” We conclude that the above findings largely
(Comstock 1990). On the other hand, previousupport the hypothesis of antimeningococcal B
studies in Cuba endorse our results reporting araccination as the only difference between the two
efficacy of between 93 to 98%, e.g. 98% effecanalized periods evidenced by epidemiological
tiveness in Ciego de Avila province, 96% inanalysis of reliable data and supported by statisti-
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