Vaccines Against Meningococcal Meningitis: Current Status

Etiologic Agents and the Vaccines

Virulent strains of Neisserig meningitidis canse
sporadic cases and periodic outbreaks or epidemics
of meningitis; the strains that belong to serogroups
A, B, and C are responsible for 90% of the cases of
meningococcal meningitis in the world. Serogroups
B and C are generally associated with the endemic
disease, whereas the incidence of serogroup A rises
during epidemic periods. Countries such as Cuba,
Brazil, Colombia, Chile, Argentina, Uruguay, and
the Scandinavian countries recently have
experienced increases in serogroup B meningitis,
especially in children under five years of age, the
group with the highest attack rates. _

Polysaccharide-based vaccines proved to
confer immunity against serogroups A, C, Y, and
W135 in the 1960s (1) and 1970s, and have been
available on the market since 1981. Their efficacy
was age-dependent: the vaccine for serogroup A
confers protection in children over 6 months and
the vaccine for serogroup C is not effective in
children under two years (2,3). The vaccines for
serogroups Y and W135 act in a manner similar to
that for serogroup A. Nonetheless, the
polysaccharide vaccine for serogroup B is poorly
immunogenic and does not protect against the
discase, As a result, several alternatives are under
study to develop vaccines for this serogroup based
on the outer membrane protein of the N, meningitidis
bacteria, serogroup B, and other surface antigens.

The alternatives under study include
development of the serogroup B polysaccharide
chemically modified to contain N-propionyl in place
of N-acetyl groups coupled to tetanus toxoid (4),
the E. coli K92 polysaccharide, which cross-reacts
with serogroup B when conjugated with tetanus
toxoid (5), cloning of the outer membrane protein
incorporated into the liposomes, lipopolysaccharides
(LPS)-depleted outer membranes or the outer
membrane protein of the bacteria. In addition, use
of the detoxified lipopolysaccharide or
oligosaccharides derived from the LPS (synthetic
in some cases) combined with outer membrane
protein (OMP), or incorporated into liposomes, is
also under study.

In the early 1980s the first vaccines were
derived from the outer membrane protein of
subgroup B, serotype 2 made of insoluble protein
aggregates; they showed low immunogenicity. The
more recent vaccines contain outer membrane
protein, capsular polysaccharide to maintain
solubility of the vaccine, and aluminum hydroxide
adjuvant (6).

Efficacy Trials Published to Date

The most recent efficacy trials for several vaccines
against meningococcal meningitis are the following:

Walter Reed Army Research Institute,
Washington, D.C., USA: Vaccine prepared with the
B:15:P1.3 strain, and containing lipopolysaccharide-free
outer membrane protein, with serogroup C polysaccharide
added, in an aluminum hydroxide adjuvant. The double-
blind randomized case-control field trial, was conducted
in Iquique, Chile from 1987 to 1989. Two doses of 100
ug protein were administered to 40,000 volunteers aged
1 to 21 years at an interval of 6 weeks. The subjects
followed up for 20 months. Overall efficacy was 50%,
but protection was age-dependent. Efficacy was 70% in
the 5 to 21 year-old age group, whereas no protection
was observed in children aged 1 to 4 years (7).
Researchers at Walter Reed are continting their work to
develop another generation of the serogroup B vaccine.

National Institute of Public Health, Oslo,
Norway: The vaccine contains the outer membrane
protein depleted of lipopolysaccharide of the B:15:P1.16
strain, with 3% to 6% high molecular weight protein. It
has no capsular meningococcal polysaccharide. To
stabilize the protein 3% sucrose was added, and aluminum
hydroxide was used as an adjuvant. The vaccine contains
class 1, 3, 4, and 5 proteins and was formulated to contain
25 ug of protein per dose; it was administered in two
injections at an interval of 6 weeks. The field study, done
in 1988, was conducted as a randomized double-blind
placebo-controlled trial with youths 13 to 15 years old.
Epidemiologic surveillance continued for 29 months; the
observed cfficacy was 57%. The authors concluded that
the vaccine’s efficacy is too low to justify its use in
vaccination programs (8).

Instituto Carlos Finlay, Cuba: The Cuban vaccine
contains the outer membrane from the B:4:P1.15 strain

-with traces of lipopolysaccharides, polysaccharide from

serogroup C, and high molecular weight protein complex.
Aluminum hydroxide gel is used as an adjuvant. Each
dose contains 50 ug of protein, 50 ug of polysaccharide,
and 2 mg of aluminum hydroxide. The randomized
double-blind placebo-controlled efficacy trial was
conducted in Cuba in 1986-87 among 100,000
schoolchildren (9 to 14 years old). An efficacy of 83%
was observed.

A case-control study in Sdo Paulo, Brazil, in
which 2.4 million children were vaccinated, demonstrated
that the vaccine’s efficacy was age-dependent. In children
older than 48 months, the efficacy was 74% (confidence
interval from 16% to 92%), whereas in children 24 to 47
months old it was 47% (confidence interval -72% to 84%)
and in children under 24 months it was -37% (confidence
interval less than -100% to 73%) (10).
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Reactogenicity of the vaccine: Systemic adverse
reactions were mild for all the vaccines studied. Fever,
headache, or nausea may occur in up to 10% of persons
vaccinated. Local reactions consisting of erythemas,
with or without induration and soreness, were recorded
in adult volunteers (11,12) but less frequently in
children (13).

In Cuba the study of reactogenicity and
immunogenicity in children 6 months to 12 years,
carried out in 1987, found no significant adverse
reactions. The maximum temperaturc registered
among vaccinated groups and those who received the
placebo was 37°C or less. The remaining adverse
events were erythema and soreness at the point of
injection; these were significantly greater in persons
who received vaccine than these who received placebo
(14).

The analysis of the Norway trial reported only
rare and mild adverse reactions (8). None were
reported in the Brazil trial (10).

Other Ongoing Studies

In view of the importance of meningococcal
meningitis and the current context of scientific and
technological development, the World Health
Organization’s Global Program on Vaccines is
supporting a series of research projects that apply
‘complex technologies, such as developing conjugated
vaccines, cloning important bacterial proteins, and
other technologies, in order to develop more efficacious
vaccines for children less than 2 years old (16).

At the request of the Government of Brazil,
PAHO’s Regional System for Vaccine Development
(SIREVA) prepared the Master Plan for the
development of an improved vaccine for serogroup B.
At present this project includes the participation of three
Brazilian institutions: the Instituto Adolfo Lutz and
the Instituto Butantan in S3o Paulo, and Bio-
Manguinhos/FIOCRUZ in Rio de Janeiro.

The World Health Organization recently
organized a comparative trial, among 400 adolescents,
on the immunogenicity and reactogenicity of 2 and 3
doses of the vaccines produced in Norway and Cuba.
The trial is under way in Iceland, and is expected to
conclude in July of this year.

In Chile, the health ministry undertook another
comparative trial on the immunogenicity of these two
vaccines, administering them to different age groups,
including children under 1 year old and young adults.

The health ministry of Argentina is considering
an efficacy trial of the vaccine in the province of Las
Pampas.

Conclusions and Relevance for National
Immunization Programs

The vaccine produced in Norway is still
considered experimental. The vaccine produced at
Walter Reed Army Research Laboratory continues to
be in the research and development phase. The vaccine
produced in Cuba complies with Good Manufacturing
Practices and has been registered in several countries
of Eastern Europe and Africa, and in some countries
of Latin America (Argentina, for use in persons over 4
years; Brazil, where it is registered on a provisional
basis; Colombia, registered and licensed; Chile, in
process; and Cuba). .

Based on the knowledge and published data from
the efficacy trials conducted to date, it may be
concluded that the vaccine produced in Cuba is

efficacious in the over-4-year old group. Inone ofthe _

trials, low efficacy was observed among children aged
2 to 4 years and little or no efficacy was seen in those
under 2 years, the group generally most affected by
the disease. However, these trials results are
inconclusive and somewhat contradictory. It is crucial
therefore that research continue with a view to
developing an improved vaccine against serogroup B
of meningococcal meningitis, and that the development
of case-control efficacy trials continue to determine
with certainty, among other things, if the vaccine is
elfficacious among children under 4 years old.

In those countries or regions that are facing the
problems that stem from the increased incidence of
meningococcal meningitis, especially of serotype B,
it is advisable that the decision to use the vaccine
currently available takes into account the available data
on attack rates, known age-specific efficacy, and the
analysis of the prevalent serogroups and serotypes of
N. meningitidis, in addition to its age specific cost-
benefit.

PAHQ is available to any country or subregion
that intends to design efficacy trials, to assist in

standardizing protocols.and to follow up as fgéeded-for ——

comparisons with similar studies.
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Fundamental principles of official statistics

The Economic Commission for Europe (ECE), at its
forty-seventh session (1992), adopted decision C (47) on the
fundamental principles of official statistics in the ECE region.
This decision had been proposed unanimously to the ECE in
1991 by the Conference of European Statisticians. The
Conference was of the opinion that decision C (47) was of
universal significance, and requested that its contents be
communicated to the United Nations Statistical Commission
and to the other regional comemissions of the United Nations.

In 1992 the Statistical Division of the United Nalions
Secretariat circulated a copy of the decision to all members
of the Statistical Commission, the regional commissions and
anumber of other international organizations. Those couniries
and organizations which responded expressed support for
similar principles at the global level. e

The fundamental principles were considered by the
Statistical Commission’s Working Group on International
Statistical Programs and Coordination at its sixteenth session
(1993). The results of these deliberations, as well as the
fundamental principles, were considered by the Statistical
Commission at its special session (1994), The principles were
accepted verbatim by the Commission and are reproduced
below in their entirety.

1. Official statistics provide an indispensable element
in the information system of a democratic society, scrving
the government, the economy and the public with data about
the economic, demographic, social and environmental
situation. To this end, official statistics that meet the test of
practical utility are to be compiled and made available on an
impartial basis by official statistical agencies to honor citizens’
entitlement to public information.

2. To retain trust in official statistics, the statistical
agencies need (0 decide according to strictly professional

considerations, including scientific principles and professional
ethics, on the methods and procedures for the collection,
processing, storage and presentation of statistical data.

3. To facilitate a correct interpretation of the data, the
statistical agencies arc to present information according to
scientific standards on the sources, methods and procedures
of the statistics.

4. The statistical agencies are entitled to comment on
erroneous interpretation and misuse of statistics.

5. Data for statistical purposes may be drawn from all
types of sources, be they statistical surveys or administrative
records. Statistical agencies are to choose the source with
regard to quality, timeliness, costs and the burden on
respondents,

6. Individual data collected by statistical agencies for
statistical compilation, whether they refer to naturat or legal
persons, are to be strictly confidential and used exclusively
for statistical purposes.

7. The laws, regulations and measures under which
the statistical systems operate are to be made public,

8. Coordination among statistical agencies within
countries is essential to achieve consistency and efficiency
in the statistical system.

9. The use by statistical agencies in each country of
international concepts, classifications and methods
promotes the consistency and efficiency of statistical
systems at all official levels.

10. Bilateral and myltilateral cooperation in statis-
tics contributes to the improvement of systems of official
statistics in all countries.
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