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Meningococcal disease is characterized by a marked variation in incidence and serogroup distribution by region and
over time. In several European countries, Canada and Australia, immunization programs, including universal vaccination
of infants or toddlers with catch-up campaigns in children and adolescents, aimed at controlling disease caused by
meningococcal serogroup C have been successful in reducing disease incidence through direct and indirect protection.
More recently, meningococcal conjugate vaccines targeting disease caused by serogroups A, C, W-135 and Y have been
licensed and are being used in adolescent programs in the USA and Canada while a mass immunization campaign against
serogroup A disease has been implemented in Africa. Positive results from clinical trials using vaccines against serogroup
B disease in various age groups suggest the possibility of providing broader protection against serogroup B disease
than is provided by the currently used outer membrane vesicle vaccines. The purpose of our review of meningococcal
epidemiology and assessment of existing policies is to set the stage for future policy decisions. Vaccination policies to
prevent meningococcal disease in different regions of the world should be based on quality information from enhanced
surveillance systems.
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Meningococcal disease is characterized by a marked
variation in incidence and serogroup distribution by
region and over time. In several European countries,
Canada and Australia, immunization programs, including
universal vaccination of infants or toddlers with catch-
up campaigns in children and adolescents, aimed at
controlling disease caused by meningococcal serogroup
C have been successful in reducing disease incidence
through direct and indirect protection. More recently,
meningococcal conjugate vaccines targeting disease
caused by serogroups A, C, W-135 and Y have been
licensed and are being used in adolescent programs in the
USA and Canada while a mass immunization campaign
against serogroup A disease has been implemented in
Africa. Positive results from clinical trials using vaccines
against serogroup B disease in various age groups suggest
the possibility of providing broader protection against
serogroup B disease than is provided by the currently used
outer membrane vesicle vaccines. The purpose of our
review of meningococcal epidemiology and assessment
of existing policies is to set the stage for future policy
decisions. Vaccination policies to prevent meningococcal
disease in different regions of the world should be based on
quality information from enhanced surveillance systems.

Neisseria meningitidis has become a leading cause
of bacterial meningitis and sepsis in infants, children,
adolescents and young adults. This has become more

noticeable after the introduction of Haemophilus influenzae
type b and pneumococcal conjugate routine vaccination in
manycountries,whichhasresultedinsignificantreductionsin
those infections. Globally, up to 500,000 cases of invasive
meningococcal disease occur annually, resulting in an
estimated 50,000 deaths [l]. Invasive meningococcal
disease is often sudden in onset, rapidly progressive and
potentially fatal in outcome [2]. The increasing use of PCR
for diagnosis has increased case detection by up to 30%
[3]. Survivors are liable to have long-term consequences
such as cognitive impairment, deafness and the need for
amputation [4].

Serogroups A, B, C, W-135, Y and X are responsible
for virtually all cases of invasive meningococcal disease.
Meningococci have been shown to have the potential
capacity to exchange the genetic material responsible for
capsular production and to switch capsular phenotype.
Antigenic variations of capsular and surface proteins
resulting from these genetic mechanisms enhance the
ability of meningococci to evade immune responses.
This partly explains the organism's capability of causing
outbreaks of meningococcal disease. The epidemiology
of meningococcal disease varies markedly by region.
In Europe and in the Americas, the disease is mostly
endemic, with average incidence rates ranging from
less than 0,5 to 8,9 cases per 100,000 total population
[5,101, 102].
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After the introduction of meningococcal C conjugate
vaccines into the routine immunization programs of
several countries in Europe, serogroup C disease has
declined dramatically, an occurance unlikely to be due
to natural variation — leaving these countries with a
predominance of serogroup B disease [6]. In the USA,
serogroups B, C and Y each cause approximately a third
of cases [7]. Serogroups B and C are responsible for
the majority of cases in Latin America, although there
are increasing reports of sero-group W-135 (including in
Florida, USA, which has a large Latin American population)
and serogroup Y disease [5,8].

The 'meningitis belt' in Africa reports the highest incidence
rates of disease in the world and is primarily affected by
serogroup A [9, 10], although other serogroups such as
W-135 in Burkina Faso [11, 12] and X in western Kenya
[13, 14], Burkina Faso, Togo [15] and Niger [16] are emerging in
this region. By contrast to disease in the developed world,
which is commonly sporadic, there is seasonality of disease in
this region with recurrent epidemics [9].

Surveillance data on meningococcal disease epide-
miology in Asia and the Middle East are scant and
limited, with low incidence rates of disease reported
and infrequent outbreaks or epidemics [17]. For example,
one survey performed in the city of Hefei in China
reported an annual incidence of between 1,19 and
2,86 per 100,000 total population between 2003 and
2007 [18]. There was an upwards shift in age distribution
over this period towards those aged 12-17 years, with
an incidence of 6,57 per 100,000 inhabitants. All isolates
that were serogrouped were found to be serogroup C.
There are Chinese reports of outbreak control using plain
polysaccharide vaccine. Serogroup A is common in many
parts of Asia, but cases of serogroups B and C disease
are increasingly reported in the region [17]. A serogroup A
outbreak occurred in and around New Delhi in 2005-2006,
during which there was effective use of not only isolation,
antibiotic chemotherapy and chemoprophylaxis, but also
of immunization [19, 20]. Outbreaks of meningococcal
disease caused by the W-135 serogroup have been reported
among nomadic Muslims in Saudi Arabia. Vaccination
using the serogroup A vaccine has been successful in
decreasing infection associated with the Hajj [21].

The introduction of meningococcal C conjugate vaccines
into national immunization programs in several European
countries, Canada and Australia resulted in a dramatic and
immediate reduction in the incidence of meningococcal
disease caused by serogroup C. Three monovalent serogroup C
conjugate vaccines are currently licensed. Two vaccines

are based on oligosaccharides derived from serogroup C
capsular polysaccharide conjugated to the nontoxic CRM197
mutant diphtheria toxin (Menjugate by Novartis Vaccines
and Diagnostics, Siena, Italy, and Meningitec by Wyeth [now
Pfizer] Vaccines, NY, USA). The other vaccine is based on a
de-O-acetylated oligosaccharide conjugated to tetanus toxoid
(Neisvac-C by Baxter Vaccines, Beltsville, MD, USA). There is no
evidence to favor one vaccine over another in the routine clinical
setting. A striking feature of these meningococcal C conjugate
vaccination programs, which included catch-up of children and
adolescents using differentimmunization schedules, has been
the additional decrease in disease incidence in unvaccinated
individuals as a result of herd protection [6]. Immunization of
adolescents and young adults (the age groups that have the
highest rates of colonization) in these catch-up campaigns
reduced the carriage rates of meningococcal serogroup C
and may have prevented transmission of the organism and
acquisition by other individuals.

One of the key lessons learned with the meningococcal
serogroup C vaccination programs was the importance of
herd protection to their success. However, the duration
of individual immunity and of herd protection is as yet
unknown, and surveillance of disease is crucial to address
all of these issues. There is a focus on the pros and
cons of infant versus single-dose toddler routine schedules
after mass immunization programs [22]. After a successful
mass immunization campaign, the institution of a single-
dose toddler schedule has merits and 'clears' the infant
schedule in readiness for new vaccines. However, in
countries with a high burden of disease in infants, this
cost-effective approach has yet to prove its feasibility. In
the UK there is discussion about removing one of the infant
doses. Recent data showing waning immunity after
meningococcal C conjugate vaccination suggest the need
for a booster dose during adolescence to maintain sustained
population immunity against the disease [23-25].

In health systems where meningococcal C conjugate
vaccines have been extensively deployed (TABLE)
[26-35, 103], there is now increasing interest in the control
of other serogroups, such as, serogroups A, B, W-135 and
Y The introduction of multivalent vaccines such as the
conjugate vaccine against serogroups A, C, W-135 and
Y has the potential to reduce further the incidence
of infection [36-38]. Most countries where meningococcal
conjugate vaccines are licensed have a policy for vaccinating
at-risk individuals.

The global incidence of serogroup B infection is estimated
to be between 20,000 and 80,000 cases per year, with a
10% fatality rate [104]. There is a need for a vaccine against

Table. Countries with recommendations for the use of meningococcal serogroup C conjugate vaccines

Routine immunization Catch-up program
Country Region Year Booster Year References
Ages . Ages .
implemented implemented
Australia 12 months 2003 No 1-19 years 2003 26
Wallonia and 12 months 2002 No 1-5 years 2002
Belgium | Brussels 27
Flanders 12 months 2005 No 1-17 years 2001
Brazil - < 2years 2010 12-15 months None 5




Table. Countries with recommendations for the use of meningococcal serogroup C conjugate vaccines (continue)

Routine immunization Catch-up program
Country Region Year Booster Year References
Ages . Ages .
implemented implemented
Quebec 2 months — 2001
and Alberta 12 months 2002 12 years 20 years (Quebec)
British 2 months,
Columbia 12 months 2003 12 years 9-18 years 2001 onward
Canad Pri Edward 28
anada rince Lawar 12 months 2003 12 years - -
Island
t
Canada-excep 12 months 2005 12 years - -
for Manitoba
Manitoba 10-11 years 2005 - - -
Cyprus 12-13 months 2008 No 103
France 1-2 years 2009 No 1-24 years 2009 29
Germany 11-23 months 2006 No
Greece 2 months, 4 months 2006 15-18 months 0-6 years 2001 30
Iceland 6 months, 8 months 2002 No 27
Ireland 4 months, 6 months 2000 13 months 0-22 years 2000 27
2 ths —
Italy months 2005 103
2 years
Luxembourg 13 months 2001 No 1-19 years 2001 27
The Netherlands 14 months 2002 No 14 months — 2002 31,32
18 years
Portugal 3 months, 5 months 2006 15 months 27
Country 2 months, 6 months 2000 15-18 months
Most regions
Spain (16 out of 19) < 6 years 2000 33
Some regions
Adolescence 2000
(three out of 19)
Switzerland 12-15 months 2006 11-15 years 27
2005
USA 11-12 years 34
2010 16-18 years
2 months —
UK 3 months, 4 months 1999 12-13 months 1999 35
18 years

serogroup B disease, the licensing and deployment of which
has the potential to address this elusive serogroup [8].

In countries with meningococcal vaccination policies,
establishment of enhanced surveillance systems is crucial in
order to monitor the impact of meningococcal vaccination
programs on the epidemiology of meningococcal disease.
Given the potential impact of meningococcal disease on
individuals and communities, a critical appraisal of the
different policies used by various countries is insightful, and
such an appraisal is the purpose of this article.

In order to do this, our starting point was to describe
the policies used in countries with universal indications for
meningococcal serogroup C conjugate and quadrivalent
vaccines, to move to policies for outbreak control and travel,
and then to give a short country/regional overview. It is
sometimes necessary to deduce policy decisions from how
meningococcal vaccines are used in different situations.
Underlying this approach was a description of epidemiology
and changing epidemiology.

Prevention of meningococcal infections

in different healthcare systems

The licensing and widespread deployment of vaccines
against N. meningitidis serogroup C in several countries has
resulted in substantial reductions in infections caused by
this organism.

United Kingdom

Since the introduction of universal vaccination against
N. meningitidis serogroup C in 1999, brought about by the
emergence of cases of invasive meningococcal disease due
to sequence type 11 (ST-11) clonal complex [39], the number
of reported cases per year has decreased dramatically, from
955 in 1998/1999 to 13 in 2008/2009 (FIGURE ) [105].

In fact, the UK was the first country worldwide to imple-
ment a national meningococcal C conjugate vaccination
program [35]. The vaccine was introduced into the infant
schedule at 2, 3 and 4 months of age along with a catch-
up program for those aged up to 18 (later extended to 24)

i
=~

NEAUATPUHECKASA ®APMAKOJIOIUSA /2012/ TOM 9/ N2 1



JNekuyusa

Figure I. Meningococcal Reference Unit isolates of Neisseria
meningitidis: England and Wales by serogroup and epidemiological
year 1998/1999-2008/2009.
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Isolates of Neisseria meningitidis (n)

lpumeyaHue. TProvisional data. TThis term is used for PCR reports
where meningococcal DNA has been detected but further testing to
determine the serogroup has not been successful.

SNot serogroupable — this term refers to isolates for which an
expressed capsule was unable to be determined. These reports are
unlikely as, by definition, organisms from sterile sites are generally
expressing capsules. This result is often associated with throat
swab or nose swab isolates. Data taken from [105].

years. During the first year of the program, the effectiveness
was approximately 87%; over a longer time period, the
effectivenessremained high inthose who had been vaccinated
as part of the catch-up program [40, 41]. However, waning
efficacy was reported among children immunized during their
first year of life [40], leading to changes in the immunization
schedule to two doses at 3 and 4 months of age, followed by
a booster dose administered at 12 months of age, in order to
confer longer lasting protection.

Recently, postlicensure data showed that only 12%
of those aged < 6 months who had been vaccinated had
serum bactericidal antibody titers > 1:8 (the serologic
surrogate of protection being 1:8) by year 6 postvaccination,
with an apparent nadir of bactericidal antibody decline
reached within 4 years [25]. Despite this decline in antibody
persistence in the infant cohorts, there has been a sustained
decrease in invasive meningococcal C disease, the incidence
now standing at 0.02 per 100,000 total population [41].
A degree of herd protection in England and Wales was
also observed [6, 28], which could be related to the
sca.clscic3.lly significant effect of the vaccine on
nasopharyngeal carriage [42].

The Netherlands

Since 2002, another country that has had a successful
program of immunization against meningococcal serogroup
C disease is The Netherlands (FIGURE 2) [106]. Because
of increasing serogroup C meningococcal disease in
2000 to 2001, a vaccination program using meningococcal
C conjugate vaccine was instituted in 2002 [31]. In contrast
to the UK, The Netherlands chose to immunize toddlers
with one dose at 14 months of age followed by a catch-
up campaign including all children and adolescents
between 1 and 18 years of age, which led to an almost
complete disappearance of serogroup C disease [31, 32].

Figure Il. Meningococcal disease in The Netherlands.

(A) Number of patients with serogroup C invasive meningococcal
disease by age group and year in The Netherlands, 2001-2008.
(B) Number of patients with serogroup B invasive meningococcal
disease by age group and year in The Netherlands, 2001-2008,
Data taken from [106].
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By 2006 there were only four reported cases of serogroup
C disease [106]. Herd protection may also have contributed
to the decrease in serogroup C meningococcal disease.
The Dutch strategy requires that those not receiving the
meningococcal C conjugate vaccine, for example those less
than 14 months of age, be closely monitored because they
do not have protective serum bactericidal antibody titers
[32]. Arapid waning of protective vaccine-induced antibodies
was also seen in the Dutch population within a few years
of vaccination, especially in those immunized before 6 years
of age. Therefore, administration of a booster dose early in
adolescence is being considered to provide protection during
this period of increased risk of meningococcal disease [43].

Greece

It has been noted that although the meningococcal
Cconjugatevaccine had notbeenintroducedintothe official
national immunization schedule, Greek pediatricians had
administered the vaccine to nearly 100% of infants and
children 2—-24 months of age since its introduction in



Greece in January 2001, with 72% of pediatricians
having administered it as a single dose to children
> 12 months of age by 2006 [30]. By 2004, the number
of pediat-ric cases of invasive meningococcal serogroup
C disease in those < 15 years of age had decreased from
approximately 50 cases per year in the late 1990s to
zero, although there were subsequently three cases in
2005 and four in 2006. By 2004, serogroups B and A
were predominating [30]. In April 2011, quadrivalent
meningococcal conjugate vaccine was recommended by
the Greek government to replace monovalent serogroup C
conjugate vaccinein Greece in the national schedule, along
with an adolescent booster, although reimbursement is
pending.

Spain

Meningococcal C conjugate vaccine was introduced in
Spain in late 2000, generally with a 2-, 4- and 6-month
schedule along with a catch-up program in most regions
of the country [33]. The catch-up initially targeted those
< 6 years of age but subsequently extended to 18 years.
Coverage for both the infant schedule and the catch-
up program was reported to be between 90 and 95%.
For infants and children up to 9 years of age, the rate of
serogroup C disease decreased from 7,04 per 100,000 in
the prevaccination period from 1999 to 2000, to 1,08 per
100,000 in the postvaccination period. The overall vaccine
effectiveness was reported to be 95,2% (95% Cl: 91,2-97,3%)
for the infant schedule and 97,8% (95% Cl: 98,1-99,9%)
for the catch-up. Herd protection effects in Spain were less
pronounced than in the UK or The Netherlands, probably
because the catchup campaign in Spain initially targeted
only children aged < 6 years, not including teenagers, the
age group where carriage rates are highest.

France

Peaks of serogroup C infection had been observed in
France in 1992 and 2003, the isolates responsible being
from ST-11 clonal complex [44]. The same clonal complex
with a new phenotype has been occurring in clusters in
France. France was without a routine immunization
program against serogroup C infection until 2009 when
the emergence of the new virulent clones of N. meningitidis
serogroup C posed a new threat. In 2009, meningococcal
C conjugate vaccine was recommended by the national
authorities for toddlers between 1 and 2 years of age, along
with a catch-up for children, adolescents and adults up to
24 years of age [29].

Another notable policy decision in France was to use
a meningococcal serogroup B vaccine, designed 20 years
previously for Norway, to control a clonal outbreak
of serogroup B disease in Normandy [45]. The decision
was vindicated with the reduction in target cases in the
target population (all inhabitants younger than 20 years of
age living in Normandy) from 31,6 to 5,9 per 100,000.

Brazil

During the 1970s, Brazil suffered its largest recorded
epidemic of meningococcal disease, with its epicenter in
Sao Paulo, and was characterized by two overlapping
epidemic waves, the first provoked by serogroup
C meningococcus, starting in April 1971, and the second
provoked by serogroup A meningococcus, beginning in April

1974. The incidence rate reached a peak of 179 cases per
100,000 total inhabitants in 1974. This epidemic provided
the first major experience in the world with polysaccharide
A and C vaccines on a large scale, resulting in control of the
epidemic from 1975 [46].

From 2002 onward, a significant increase in the
proportion of cases attributed to serogroup C associated
to the ST-103 complex was observed; currently, serogroup
C is the most frequent serogroup causing meningococcal
disease in Brazil. Emergence of serogroup W-135, associated
to the ST-11 complex, was recently reported in the states of
Sao Paulo, Rio de Janeiro and Rio Grande do Sul. Several
outbreaks of meningococcal disease caused by serogroup
C were reported in Brazil in recent years, affecting different
cities. As a strategy to control these outbreaks, besides
chemoprophylaxis to contacts, vaccination is recommended
to the population age groups with higher risk. In these
programs, meningococcal C conjugate vaccines are used for
children less than 2 years of age and meningococcal A/C
polysaccharide vaccines are used for those 2 years of age
and above [5].

The meningococcal C conjugate vaccine is also
funded by the government and recommended for selected
high-risk groups (patients with asplenia, individuals
with storage diseases, children and adolescents up to
13 years of age infected with HIV, individuals with humoral
immunodeficiency and candidates for cochlear implant).
Such policies for vaccinating those at high risk for invasive
meningococcal infection are practised in many countries
where meningococcal vaccines are licensed, in a similar
way to recommendations published by the US CDC [34].
In 2010, Brazil was the first Latin-American country
to incorporate the meningococcal C conjugate vaccine in
the routine immunization program, with two doses in the
first year, at 3 and 5 months of age, and a booster dose at
12-15 months [107]. Toddlers between 12 and 23 months
of age receive one dose of the vaccine. Currently, no catch-
up campaign for older age groups is planned.

Australia

In 1987, there was an outbreak of serogroup A
meningococcal disease in the Aboriginal population,
which was followed by an increase in disease caused by
serogroups B and C nationwide [47]. The meningococcal C
conjugate vaccine was introduced into the Australian
routine immunization schedule in 2003 with a single dose
at 12 months of age, along with a catch-up for individuals
less than 20 years of age [48]. This resulted in a 75%
reduction in nationally notified laboratory-confirmed cases
from 213 in 2002 to 50 in 2005. Also, overall meningococcal
mortality rates fell from a peak of 0,24 per 100,000 people in
2002 to 0,12, 0.11, 0,09 and 0,06 per 100,000 in 2003,
2004, 2005 and 2006, respectively [48]. By 2009, 83%
of laboratory-confirmed cases where a serogroup was
determined arose from serogroup B [49].

Canada

There was a staggered introduction of meningococcal
C conjugate vaccine in Canada as shown in TABLE [28]. The
average incidence of invasive meningococcal disease in
the population overall decreased from 0,62 per 100,000 in
2002 to 0.42 per 100,000 in 2006. The incidence of
serogroup C disease decreased significantly from 0,23 per
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100,000 in 2002 to 0,08 per 100,000 in 2006, whereas
that of serogroups B, Y and W-135 remained stable.
A decrease in serogroup C disease in adults 30 years of
age and older in Canadian provinces with early programs
suggested the possibility of herd protection. There was no
evidence of serogroup replacement. In Quebec, the incidence
of serogroup C disease decreased from a peak of 1.4 per
100,000 to < 0,1 per 100,000 total population over a 7-year
follow-up period from 2001 [50]. Again, there was evidence
of herd protection.

INn2009,the NationalAdvisoryCommitteeonImmunization
recommended immunization with the quadrivalent meningo-
coccal conjugate vaccine in early adolescence, even if
meningococcal conjugate vaccine had been received as
part of a routine 1-year-old infant vaccination program. In
some provinces, the recommendation for the toddler dose
of meningococcal C conjugate vaccine was changed to the
quadrivalent conjugate vaccine.

United States

The Advisory Committee on Immunization Practices
of the USA updated meningococcal immunization recom-
mendations in October 2010 [34]. The previous recom-
mendations from 2005 had been routine vaccination of
young adolescents (persons aged 11-12 years) with
quadrivalent meningococcal conjugate vaccine at the
preadolescent healthcare visit. However, because
of declining immunity at 5 years postvaccination, a
booster dose given 3-5 years after initial immunization
was recommended in October 2010. Furthermore, a
recommendation for a two-dose schedule (with doses
2 months apart) for those 2-54 years of age with
certain underlying conditions has also been introduced.
These vaccinees were also recommended to receive a
booster dose after 5 years. Serogroup CY-Hib conjugate
vaccine as well as MenACWY-CRM vaccine may become
available in the USA for infants and toddlers [51].

Cuba

An outbreak of serogroup B meningococcal disease
was reported in 1983 with an incidence of 14.4 per
100,000 total inhabitants [52]. Beginning in 1982,
a vaccination program was initiated in high-risk groups
and subsequently in infants, children and young adults
3 months to 24 years of age using a locally produced
serogroup B outer membrane vesicle vaccine (OMV)
plus a serogroup C polysaccharide vaccine. Since
1991, the vaccine has been routinely used in their
childhood immunization schedule at 3 and 5 months
of age, resulting in a decrease in disease incidence
rates of invasive meningococcal disease from 6,5 cases
per 100,000 population per year in 1989 to 0,8 per
100,000 population per year in 1993 [52-54].

African meningitis belt countries

Epidemicandendemicratesof meningococcal diseasein
sub-Saharan Africa remains a serious public health concern.
Control of these epidemics associated to N. meningitidis
serogroup A has relied on a reactive vaccination strategy
with polysaccharide vaccines that demonstrated limitations
ininterrupting these epidemics [55]. The Meningitis Vaccine
Project, a partnership between the WHO and PATH with
funding from the Bill and Melinda Gates Foundation,

has developed a meningococcal A conjugate vaccine,
manufactured at the Serum Institute of India (called
MenAfriVac™) and prequalified by the WHO in 201.0. Clinical
trials in Africans 1-29 years of age demonstrated that
the vaccine elicited a significantly stronger and persistent
response to group A antibody than the quadrivalent
polysaccharide vaccine, with similar reactogenicity profile.
The vaccine also induced immunologic memory [56].
Introduction and widespread use of this vaccine targeting
children, adolescents and adults 1-29 years of age in sub-
Saharan countries is expected to generate herd immunity,
providing a dramatic impact on disease incidence and
carriage, controlling serogroup A disease not only in
the vaccinated cohorts but also in infants and adults more
than 30 years of age.

Systems using vaccines for outbreak control

Meningococcal polysaccharide vaccines have played
a pivotal role in disease prevention for several decades.
They proved to be safe and effective in controlling
outbreaks and epidemics. However, in common with other
unconjugated polysaccharide vaccines, they do not generate
an adequate immune response in young children. Even in
patients over 2 years of age, the protection offered is of
limited duration. Furthermore, they are capable of inducing
hypo-responsiveness after subsequent doses [1, 46].

Meningococcal polysaccharide-protein conjugate vac-
cines represent a major advance in meningococcal disease
prevention. The conjugation of polysaccharides to protein
carriers (nontoxic diphtheria mutant toxin [CRM197] or
tetanus toxoid) alters the nature of the antipolysaccharide
response to a T-cell-dependent response. When B cells
recognize the polysaccharide, they process the conjugated
carrier protein and present peptide epitopes to CD4™* T cells.
This antigenic complex induces the production of elevated
antibody levels, including in young infants, higher antibody
avidity and increases serum bactericidal activity. Unlike
unconjugated polysaccharide vaccines, they can induce
immuno-logic memory providing an excellent amnestic
response (booster effect) on re-exposure. They can also
reduce nasopharyngeal carriage of Neisseria meningitidis
and so unvaccinated individuals are protected indirectly
through a herd immunity effect [1, 46].

In the 1990s, France, the UK, The Netherlands,
Switzerland, Spain and many African countries used a
bivalent, plain polysaccharide, serogroup A and C vaccine
for outbreak control, whereas the USA, Canada, Italy,
Portugal, Denmark and Saudi Arabia routinely used a
quadrivalent plain polysaccharide A, C, W-135 and Y vaccine
[57]. This approach brings about only temporary benefits,
and a number of countries, including Canada [l08], now
suggest that conjugate vaccines are preferable for dealing
with outbreaks. In a survey of European countries in
2007 administered by the European Union Invasive
Bacterial Infections Surveillance Network, 74% (n = 17) of
respondents recommended meningococcal vaccination in
addition to chemo-prophylaxis for close contacts in an
outbreak situation, if illness in the outbreak is due to
a vaccine-preventable serogroup [58]. Furthermore,
nine countries had defined epidemiologic thresholds to
commence local or regional vaccination campaigns during
outbreaks of meningococcal infection. Arising from this
was the recommendation for 'the development of guidance



for best practice in priority areas, based on evidence
or consensus' [58]. This guidance, published in 2010,
states, 'If a case of meningococcal disease is caused by a
strain that is preventable by an available licensed vaccine,
vaccination in addition to chemoprophylaxis should be
offered to household contacts unless considered to be
already immune' [109].

The examples par excellence of an outbreak approach
have been the meningococcal immunization campaigns
in New Zealand. A meningococcal serogroup A outbreak
occurred in Auckland, New Zealand, in 1985 to 1986, with
incidence rates reaching 8.3 per 100,000 total inhabitants,
and led to a vaccination campaign with meningococcal
serogroup A polysaccharide vaccine [59]. Infants and
children 3 months to 19 years of age were targeted,
particularly Maori and Pacific Islander populations. The
campaign was considered a success because no cases of
serogroup A disease were reported in children during the
program [59].

An epidemic of serogroup B disease began in 1991 in
New Zealand, with incidence rates reaching 17,4 per
100,000 total inhabitants in 2003 [60]. ST-41/44 clonal
complex accounted for approximately 85% of the cases [60].
A tailor-made, strain-specific serogroup B vaccine using the
OMVs from ST-41/44 clonal complex and known as MeNZB
(Norwegian Institute of Public Health and Novartis Vaccines)
was introduced in 2004 and was reported to be 80%
effective in infants and children < 5 years of age [61] in the
first year after immunization. However, in the second year
after immunization the effectiveness was significantly lower,
coinciding with the decline in the proportion of children who
maintained serum bactericidal antibodies in protective titers
[62, 63]. Further analysis suggests that, for success, not
only high antibody titers following the priming course are
necessary but also boosting is a prerequisite for longer-term
protection [64]. This meningococcal immunization program
was terminated in 2006.

In Norway, an outbreak of serogroup B disease associated
with ST-32 clonal complex started in 1974 [65]. Such
strain-specific vaccines were instrumental in controlling
outbreaks in both Norway and Normandy [66, 67]. As
mentioned previously in the section on France, in the
target population in Normandy (all inhabitants younger than
20 years of age living in Normandy), there was a decrease
from 31,6 per 100,000 to 5,9 per 100,000 in invasive
meningococcal infection between 2006 and 2009 [52].

Owing to the fact that antibiotics are often used in
outbreak control and notwithstanding the fact that
meningococcal resistance is relatively low [68], the use of
meningococcal vaccine in outbreak control does have the
potential to limit antibiotic usage by virtue of preventing
outbreaks from spreading.

While economic data on the cost of outbreak control
are scant, a 1998 effort in the USA was documented after
seven patients aged 2-18 years were diagnosed with
disease caused by meningococcal serogroup C in Florida.
Over a period of 3 days 13, 148 people received vaccination
with a meningococcal ACWY plain polysaccharide vaccine
(Menomune™, Sanofi Pasteur Inc.) to control the outbreak.
Vaccine coverage was estimated at 86-99% at a cost of
US$370,000. During the year following the campaign, five
cases of serogroup C disease were identified, four of those in
patients that had not received the vaccine [69].

The use of digital technologies has the potential to
improve communication at the time of a meningococcal
disease outbreak [70]. For example, this could be text
messages or emails informing school or university students
that an outbreak is occurring, and advising them where and
when to seek vaccination. There is a risk, however, that
the institutionalization and success of such technologies
will stand in the way of the alternative approach, which is
anticipatory, a priori immunization.

Hajj and other travel-associated disease

After an outbreak of disease caused by serogroup A
during the Hajj pilgrimage in 1987, Saudi Arabia mandated
bivalent plain polysaccharide A and C vaccines for pilgrims
wishing to enter the country [71]. An outbreak of disease
caused by serogroup W-135 occurred during the Hajj in
2000 and 2001 [69]. During subsequent years, outbreaks
occurred in Muslim populations in the US, UK, Israel and
France [72] as well as in Burkina Faso [110]. The strain
responsible for these outbreaks was a serogroup
W-135 belonging to the ST-11 complex/ET-37 complex,
observed earlier in the UK in serogroup C. In this regard,
ST refers to 'sequence type' whilst ET-37 refers to the
‘clonal complex', as determined by multilocus sequence
typing, a way of subcategorizing sero-groups [no]. This
clonality was suggestive of capsular switching [73].
There have been no additional outbreaks in Saudi Arabia
since immunization with quadrivalent meningococcal ACWY
plain polysaccharide vaccine has been required of all Hajj
pilgrims, starting in 2002 [74]. Saudi Arabia and Indonesia
switched from plain polysaccharide to quadrivalent
conjugate vaccine for Hajj and Umrah pilgrims in 2010.

Meningococcal vaccination, including quadrivalent
meningococcal conjugate vaccination, is recommended
by many countries for individuals travelling to regions of
the world, such as the African meningitis belt and other
areas where they are at risk of contracting the disease
[21]. Universal meningococcal immunization programs in
countries with outbreaks will, at the same time, reduce the
risk of travellers to those countries contracting the disease.

Country/region overview

Epidemiology of meningococcal disease is characterized
by its dynamic and unpredictable nature, with great
regional variability in disease incidence rates and serogroup
distribution. Furthermore, the disease can occur as outbreaks
or epidemics, thus highlighting the need for country-specific
strategies to vaccine prevention of meningococcal disease.

Meningococcal C conjugate vaccine has enjoyed uni-
versal recommendation and reimbursement in only a small
number of countries, including the UK, The Netherlands,
Belgium, Spain, Iceland, Ireland, France, Germany,
Luxembourg, Portugal, Switzerland, Brazil, Australia and
Canada. ltaly and Cyprus have at-risk recommendations.
Only two countries (the USA and Canada) have had
nationwide recommendations and reimbursement of
quadrivalent meningococcal conjugate vaccine against
serogroups A, C, W-135 and Y, and Greece is now the
third. The advantage for policy-makers in recommending a
quadrivalent meningococcal conjugate vaccine in countries
that may not have the four included serogroups circulating
widely is that the recommendation not only anticipates
temporal changes in serogroups but also protects travellers
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into and out of the country. Mass vaccination campaigns
with a serogroup A conjugate vaccine (MenAfriVac) were
introduced in the African meningitis belt countries in 2010.
Thus Asia, part of Africa, part of Europe, Russia, the Middle
East and most of Latin America rely on outbreak control
with chemoprophylaxis, vaccines or both. By contrast,
pneumococcal conjugate vaccines are now recommended
and reimbursed in many countries [75, 76].

In the context of policies and the country/region overview,
it is possible that at-risk and universal recommendation
policies for serogroup C meningococcal conjugate vaccine
have been driven by an under-awareness, under-diagnosis
and under-reporting of meningococcal infection in general
and serogroup C infection in particular. This could be due
to a perception, for example, that certain countries are
'serogroup C countries whilst others are 'serogroup B'
countries. Second, the great success of the 'non blanching
rash' test with a glass beaker may have inadvertently
sent a (wrong) message that meningococcal infection is
thus diagnosable (i.e., make the diagnosis, administer
the antibiotics, disease progression averted), whereas
the reality is that meningococcal infection may present
without the distinctive rash. Third, the policies may
have been driven by the 'certainty' that preemptive
antibiotics deal with all meningococcal serogroups whilst
a serogroup C vaccine only deals with one serogroup.
Finally, using the pneumococcal conjugate vaccine 'model’,
whereby the vaccine covers multiple sero-types, there
may have been a delay in implementing meningococcal
conjugate vaccine in the expectation of vaccines covering
multiple serogroups. Adoption of recommendations of such
meningococcal conjugate vaccines into national policies
would vindicate to a degree this particular 'more-is-better’
hypothesis.

The Asian region deserves special attention. The real
burden of disease is not well known with limited information
available, duein partto lack of surveillance in many countries.
Meningococcal disease in Asia is probably under-recognized,
emphasizing the need in improved surveillance for a better
understanding of the true burden of disease.

Discussion

Regardless of national or international meningococcal
immunization policies, it is unlikely that global elimination
of meningococcal infection can be achieved. In this way, it is
similar to Streptococcus pneumoniae, in which there has
been considerable success not only in reducing the
nasopharyngeal carriage of vaccine serotypes but also in
reducing disease as a result of the use of pneumococcal
conjugate vaccines [77]. Overt meningococcal and
pneumococcalinfectionscanbereducedtoverylowlevels, but
nasopharyngeal carriage of these organisms is more difficult
to remove entirely [78]. While serotype replacement has
been observed following use of the 7-valent pneumococcal
conjugate vaccine, there is no evidence that this occurs to
a clinically significant degree with meningococcal vaccines,
although it is possible that meningococcal vaccine policy in
some countries has been influenced by a concern that
replacement could occur with serogroup B organisms.

In comparing countries with and without universal
meningococcal C conjugate programs, the example
of France is most salutary. In France, despite peaks of
serogroup C disease in the first decade of this century,

a universal recommendation was not forthcoming until
20009. It appears that health economics was an important
driver in the delay in implementing universal meningococcal
serogroup Cimmunization in France [29]. Another factor was
the realization that by 2007 the rate of invasive meningo-
coccal disease in France was higher than in countries
that had already implemented universal meningococcal
serogroup C immunization [79].

Regarding adolescent immunization [23], one study
highlighted the barriers as being public concerns (e.g.,
safety), practitioner concerns (e.g., ambivalence about
recommendations), delivery issues (e.g., access), consent
issues, cost/financing issues and a lack of coordination in
timing of vaccine recommendations, supply and financing
[24]. This suggests that reassuring the public about the
safety profile of meningococcal conjugate vaccines, greater
education of practitioners about the scientific rationale
for recommendations, improved access to vaccines, a
more pragmatic approach to adolescent consent, more
research into meningococcal health economics and improved
coordination could all result in improvements to adolescent
meningococcal vaccination. New policies to enhance
adolescent meningococcal vaccination could include
'well visits' to health promotion clinics and education as has
occurred with vaccines against the HPV. Although it is likely
that adolescents would be motivated towards vaccination
themselves for the purpose of providing herd protection
amongst their peers, it is less likely that they would be
motivated in the same way to provide herd protection
to infants and young children.

Contribution of herd protection was of paramount
importance to the success of meningococcal C conjugate
programs, thus providing an opportunity to bring about a
large decrease in disease. The herd protection effect is
observed by reductions in the rates of serogroup C
carriage in the population and reductions in serogroup C
disease in unvaccinated individuals. These observations
are crucial when deciding the vaccination strategies to
be implemented in immunization programs. Catch-up can
be performed in any age group either in conjunction with
or following an ongoing program. It is not known yet what
degree and duration in the reduction in meningococcal
nasopharyngeal carriage are required to bring about herd
protection [6]. However, a catch-up program adds to the cost
of implementation. In Brazil, with an annual birth cohort of
3 million, serogroup C meningococcal conjugate vaccination
was implemented universally in infants and toddlers, but
the vaccine was not made available for a catch-up program,
despite the expectation of herd immunity protection as
seen in other countries where serogroup C vaccine has
been introduced with large catchup programs. The decision
to include or not include a catch-up program is an important
one for policy-makers — they can have a substantial impact
on meningococcal disease burden [80].

In the case of sole private market availability of
meningococcal conjugate vaccines, when a reliance on
herd protection cannot be assumed, infant immunization to
confer direct protection is likely to be necessary in addition
to vaccination of toddlers, young children and adolescents
alone, taking into account the high incidence rates of
meningococcal disease consistently reported in the first
year of age. The evidence from the UK is that the early herd
protection of infants occurred as a result of high serogroup C



conjugate vaccination rates in adolescents, the most
prevalent carriers of meningococci [81]. Whilst there was a
national immunization campaign for all those up to 19 years
of age, the roll-out to the adolescents occurred early in the
campaign. The reduction in disease in the infants started
to occur coincident with this, before direct protection of
the infants had had time to occur. There is also evidence from
Spain of the impact that plain polysaccharide serogroup C
meningococcal vaccine has on nasopharyngeal carriage in
adolescents, although there are conflicting and inconclusive
results [82]. It is also likely that infant vaccinees would need
a booster in the future, as older children, adolescents or
young adults, to maintain protection. Waning of protection
after serogroup C meningococcal conjugate vaccination at a
young age, as recently observed in the Province of Quebec,
Canada, is the main justification for including a booster dose
during adolescence [50].

Serogroup B OMV meningococcal vaccines have been
used in Cuba, where routine vaccination has been in
place for 20 years, Norway (as part of a randomized
controlled trial) and New Zealand, with an observed
decrease in meningococcal serogroup B disease. Although
OMV vaccines have proven themselves effective for the
control of outbreaks caused by strains homologous with
the vaccine, they do not offer protection that covers the
remaining meningo-coccus B serosubtypes, in addition to
only offering modest immunogenicity in young children.
The reactogenicity profile of OMV vaccines may also
affect their uptake. To broaden protection, recombinant
protein vaccines, one of them containing two recombinant
lipidated proteins from the fHbp subfamilies A and B, and
the other containing neisseria adhesin A (NadA), neisserial
heparin-binding antigen (NHBA) and fHbp (subfamily B),
in combination with the OMV vaccine from group B strain
NZ98/254, were developed, with promising results in
clinical trials, albeit immunogenicity rather than efficacy
trials, and are likely to become available in the near
future [83]. These novel noncapsular protein antigens
used for recombinant group B vaccines are shared across
strains with other capsular groups, creating the possibility
of extending the protection for other serogroup strains.
However, the effect of these vaccines on carriage and on
protection against non-group B strains in the wild is not
known yet, making this information crucial to defining
the future strategies to introduce these vaccines. Should
meningococcal serogroup B vaccines be found to confer a
degree of serogroup/serotype cross-protection, this would
be an important and useful quality [84,85]. In addition,
the need for booster doses of meningococcal serogroup B
vaccines to maintain long-term protection is not yet clear.
Cost-effectiveness analysis of vaccination programs
requires the use of appropriate models that include
the indirect effects of vaccination. Pharmacoeconomic
considerations do play a part in the decision-making
process with regard to meningococcal vaccination and this
topic has been covered very well by Welte et al. [27]. These
authors described the pharmacoeconomic evaluations
that had been performed in six countries, four of which
having occurred before the introduction of serogroup
C meningococcal conjugate vaccine (Australia, Canada
specifically Quebec, The Netherlands and the UK) and two
of which having occurred after the introduction (Portugal
and Switzerland). However, the authors noted an important

principle,namelythatwithstronglyincreasingmeningococcal

disease incidence, public health considerations took

precedence over economic considerations.
In summary, the policy options available for control of
meningococcal infection are:

* Routine age-specific recommendations;

* Routine infant strategy plus catch-up (e.g., UK, Spain,
Iceland and Portugal) — this approach targets the age
group where the incidence is typically the highest and
also takes advantage of the high vaccine coverage
rate intrinsic to routine infant programs. Countries where
a high burden of disease is observed in infants have
adopted this strategy;

* Routine toddler strategy plus catch-up (e.g., Australia,
The Netherlands, Belgium, France and most of Canada).
This schedule was introduced based on epidemiologic
and cost-effectiveness analysis, considering the
relatively low number of cases of meningococcal disease
in infants in these countries. Reductions in incidence
rates of disease in infants and also in adults too old
to have been vaccinated were most likely the result of
the herd protection effect provided by vaccination of
adolescents, the age-group primarily responsible for
nasopharyngeal carriage;

e Adolescent-onlystrategy(e.g.,inthe USAand Manitoba) —
this protects adolescents against the 'second peak' and
may provide herd effects/indirect protection;

* Monovalent versus multivalent recommendations;

* To respond to serogroup-specific epidemiology shifts
over time and over various geographic regions;

* The use of multivalent vaccines (investigational sero-
group A, B, C, W135, Y or other serogroup combinations)
even where one or more of the included serogroups
are uncommon/nonexistent, to provide the broadest
coverage possible.

Expert commentary

Meningococcal disease continues to be a serious
public health threat. The disease is often sudden in onset,
rapidly progressive and associated with high case-fatality
rates even after treatment. Serogroup distribution and
disease incidence varies globally, regionally and over time.
Because of this dynamic nature of the meningococcus
epidemiology, vaccination policies should have country-
specific recommendations and be reviewed regularly in
order to be aligned with epidemiology and changing disease
patterns.

Meningococcal C conjugate vaccines proved to be highly
effective, with a dramatic reduction in the incidence of
meningococcal disease caused by serogroup C in countries
that have introduced them into their mass immunization
programs. Reductions in serogroup C disease occurred not
only in vaccinated but also in unvaccinated individuals,
indicating the presence of herd immunity.

Long-term effectiveness of meningococcal conjugate
vaccines is dependent on a combination of persistence
of antibodies, immunologic memory and herd protection.
Evidence indicating that antibody persistence is poor
after immunization in infants and immunologic memory is
not fast enough to protect them against immediate disease,
emphasizes the importance of herd immunity in providing
sustained indirect protection [40]. For example, infants
younger than the age of first vaccination are susceptible
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to disease and infants between the first and the second
vaccination may also be susceptible. However, herd immunity
is expected to diminish with time as these susceptible
cohorts become potentially transmitting adolescents and
adults. This way, the introduction of a booster dose during
adolescence for those children immunized before school
age is likely to be necessary and should be considered
to maintain a population protected against the disease.
Using the quadrivalent A, C, W-135 and Y meningococcal
conjugate vaccine as the booster dose would provide a wider
protection, acting as a booster for serogroup C and as a
priming dose for serogroups A, Y and W-135.

Licensed meningococcal conjugate vaccines and the
investigational meningococcal B vaccines, once they are
licensed, havethe potentialtoreducetheincidence ofinvasive
meningococcal disease to very low levels. Robust evaluation
of the meningococcal B vaccines either by postlicensure
effectiveness studies, surveillance studies or both, would
confirm or refute that potential. Universal programs are
preferable to programs that target those deemed to be
highly at risk, those who find themselves in the midst of
an outbreak or travelers, because it is difficult to identify
and vaccinate all those at risk for such reasons. The potential
for sustained reductions in disease arising from fewer
doses of meningococcal vaccine administered in infancy,
a greater reliance on herd protection of infants through
adolescent vaccination and inclusion of an adolescent
booster dose for those infants when they reach adolescence
should be explored in long-term studies.

Five-year view

An increase of serogroup Y disease, caused by clone YI,
has recently been observed in northern European countries
[86]. A small but marked increase in serogroup Y disease
has also been reported in the UK [in]. It is possible that this
serogroup will gain in importance.

In addition to environmental and treatment aspects, it is
possible that certain host protective factors may play a partin
the reporting of disease [87]. Detailed seroepidemiology
and genetic studies may elucidate further the role of host
protective factors.

In the future we will most likely see the increased
use of meningococcal conjugate vaccines instead of
polysaccharide vaccines, whenever possible. The increa-
sing use of both quadrivalent serogroup A, C, W-135,
Y meningococcal conjugate vaccines (MenACWY-D and
MenACWY-CRM) and other multivalent conjugate vaccines
currently at the investigational stage, such as MenACWY-TT
and the combination Haemophilus influenza type b plus
N. meningitidis serogroups C and Y conjugate vaccine
will begin to provide the necessary data to evaluate the
impact of the vaccines on the carriage of serogroups A,
W-135 and Y, and the potential for herd immunity and
indirect protection. The licensure and deployment of the

CMUCOK NUTepaTypbl MOXHO MOAYYUTb B PEAAKLIMK.

currently investigational recombinant protein vaccines
against serogroup B disease, combined with more robust
evaluation of their reac-togenicity and immunogenicity
profiles, particularly in infants, will determine their impact
on the acquisition of carnage, their effectiveness and
the coverage against group B and non-group B strains,
since the protein antigens used in these vaccines are
shared with other serogroup strains. This information
will be crucial to determine which age groups should
be vaccinated. Improvements to current immunization
schedules, especially addressing both infant and
adolescent immunization and general coordination
of schedules will most likely occur. The possibility of
maternal immunization is likely to be explored as another
option for protecting young infants.
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Meningococcal disease is characterized by a variation
in incidence and serogroup distribution by region and
temporally.

Routine immunization programs targeting meningo-
coccal disease caused by serogroup C have been highly
effective at disease reduction. A reduction of serogroup
C disease has occurred in both vaccinated and unvaccinated
individuals, indicating herd protection.

Recent data indicate that long-term effectiveness of
meningococcal conjugate vaccines may be inadequate and
a booster dose may be required in adolescence to maintain
protection.

The role for multivalent meningococcal conjugate
vaccines in outbreak control and risk programs is likely
to increase; their role in replacing monovalent meningo-
coccal C conjugate vaccine is less clear.

Investigational serogroup B vaccines will most likely play
a role in the further reduction of invasive meningococcal
disease.
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HECNOKOMCTBO, aMHE3A, anaTuA, HePBO3HOCTb, COHNMBOCTb, BECCOHHMLA, 0BOCTPEHME AEMMUENMHU3UPYIOLLETO 3360neBaHIA (TY. PACCEAHHOTO CKNEepO3a), KOHbIOHKTUBUT, SHAOPTANbMUT, KEPATOKOHBIOHKTUBMT, NEPUOPOMUTANbHbIN OTEK, SKXMMO3/reMaToMa, TMepTeH3I s, r1MOTeH3nA, 0BMOPOK,
neTexuu, TPOMBodNEdUT, 6paaVIKapAVA, CepAUEBMEHME, CMasm COCYAIOB, UMAHO3, HapyLIEHUE NePUGEPIHECKOTO KDOBOOBPALLEHNA, aPUTMUA, HAPACTAIOWAA CEPAEYHaA HEOCTATONHOCTb, HOCOBOE KPOBOTEYEHME, GPOHXOCMa3M, NNIEBPUT, OTEK JIETKIX, 3aMI0p, KeNy04HO-MMULEBOAHbIA
PedNIOKC, XeVAnWT, AUBEPTUKYIIAT, HaPyWeHne dyHKUWI NeUeHM, XONELCTIT, FPMBKOBbIA AEPMATUT/OHIXOMIUKO3, 3K3ema, ceGopes, ByNnesHan Coirb, dypyHKYNes, TNepKepaTos, posoBbie yrpu, GOPOAABKY, HAPYLIEHME NUTMEHTALIN KON, aNONeLVA, MUanrs, apTpanrus, 60 B CrinHe,
MHGEKLNA MOUEBBIBOAALLMX MyTeil, NUENOHEPPUT, BATUHUT, OTEK, 607b, 03HOD, 3aMEANEHHOE 3aXMBNEHUE PaH, PeaKLMM B MECTE UHBEKLMI, aHadunakTuyeckue peakumu. Peakie (>1:10000 - <1:1000): MEHMHIUT, TaXMKapAWA, BLINOT, NNEBPA/bHbIA CTEHO3 UK nepdopaLva KULIEYHUKA,
KENAOUHO-KMLIEYHOE KPOBOTENEHNE, reMaTyT, 06pasoBaHine rpaHy eMato3HbiX OYaroB, OMMOPTYHUCTUNECKHE UHGEKLMM (TyBepKyNes, MHOEKUMA aTVNMUYHON MUKOBAKTEPUEN, MHEBMOLMCTHAA MHEBMOHMA, MMCTOMNA3MO3, KOKUMAVIOMMKO3, KPUMTOKOKKO3, acreprusines, CTepuo3 1
KaHAMA03), aHAGMNAKTUYECKIIA WOK, CHIBOPOTOUHAA GONE3Hb, BACKYNINT, NAHLWTONEHIS, AEMUENMHM3MDYolLiee 3a60MeBaHIe (DAcCenHHbIi CKNepo3, peTpobynbGapHbiil HEBPIT), CMHAPOM liteHa-bappe, HeVipONaTAM, UyBCTBO OHEMEHIA WM NOKALIBAHIA, ANMNENTUYECKUE NPUNAAKN,
MHTEPCTULMANbHBIN MTHEBMOHUT/GUOPO3, NaHKPEATUT, BACKYINT (MPENMYLECTBEHHO KOXHBIN), renatiT. XpaHeHe 1 TPaHCMopTUPOBKa. B HEAOCTYNHOM AnA AeTeil MecTe, npu Temnepatype ot 2 4o 8°C, He 3aMopaxveaTh. TpaHCMopTMPOBaTh Npu Takoi xe Temneparype. [lonyckaetca
TPAHCTIOPTPOBAHME NPy TemnepaType A0 25°C B TeueHme He Gonee 48 yacos. CPOK roAHOCTM — 3 rofa. He 1CroNb3oBaTh Mo MCTeYeHNN CPOKa roAHOCTM! YCIIOBMA OTMYCKa M3 anTek — Mo peuenty.

MNepe NpyYMeHeHVEM NPemnapara, MoXasyicTa, 03HaKOMBTEC C MOMHOM MHCTPYKLVEN MO MpUMeHeHMI0. Komnanmna MSD He pekoMeHaYeT NPyMEHATb MPenapaTb KOMMaHny Cnocobamu, OTANUHBIMY OT OMMCAHHBIX B UHCTPYKLMW MO MPAMEHEHNIO.
AsTopckue npaga © 2010 Merck Sharp & Dohme Corp., nogpasaenetvie Merck & Co,, Inc, Whitehouse Station, Hbto-[Ixepcy, CLUA. Bce npaga 3awmieHsl.
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L7159 MEHMHIOKOKKOBOM MH(pEKLMM XapaKTepHO CYLUECTBEHHOE pa3/inyme 4acToTbl pacrnpeaeeHUs ceporpynnbl no perno-
Ham u BpeMmeHu. B psae eBponeiickux cTpaH, B KaHage n ABcTpanauu, 6aarogaps nporpammam MMMyHU3aL MU, B TOM Yy1cie
BCeOoO6LUelN BaKUMHaUMU JeTel paHHero Bo3pacta, a TaKXe JOMOoJHUTE/IbHON MMMYyHHU3aUnn geTei U nogpoCcTKOB, Lesbio
KOTOpbIX 6blna 60pbba C MEHUHIOKOKKOBOM MHpeKuuen ceporpynnbl C, yaanocb CHU3WTb 3ab60/1€BaeMoCTb MyTem rnpsi-
MOV M KOCBEHHOWM 3alynTbl. COBCEM HeAaBHO MEHMHIOKOKKOBbLIE KOHbIOMMPOBAaHHbIE BaKLUMHbI NPOTUB MHPEKLMI, BbI3bi-
BaeMmsbix ceporpynnammu A, C, W-135 u'Y, 6bi1m nmUeH3upoBaHbl 1 MUCM0J1Ib30BaIMCh B MOAPOCTKOBOM nporpamme B CLUA n
KaHage, B 10 Bpems KaK B AQpPUKe C MX MOMOLLbIO peasiM30Bain MacCcoByo UMMYHU3aALMIO MPOTMB 60IE3HEN Cceporpynbl
A. lMonoxutesnbHble pe3ynbTaTbl KIMHUYECKUX MCCAEA0BaHMIA C UCMOIb30BaHMEM BaKLUMH NPOTUB MHPEKUMMI, Bbi3BaHHbIX
ceporpynnoi B, yka3biBaloT Ha BO3MOXXHOCTb 06ecredyeHms B pasinyHbiX BO3PACTHbLIX rpyrnnax 6os1ee WUPOKON 3alymThl,
YyeM rpu NPUMEHEeHUN BaKLUMH Ha OCHOBE GE/IKOB Hapy)KHOM MemMbpaHsbl. Llesbio 0630pa annaemMmoiormm MeHMHIOKOKKO-
BOM MHEKUMM 1 OLIEHKU CYLLECTBYIOLLEN BaKLMHaIbHOM NMPaKTUKN IBASIETCS CO3A4aHUe yCI0BUI 419 ONTuMm3aumm 6yayLmx
cTpaTernyecKknx pelueHnn. Ctpatermm MMMyHU3aLUun npoTMB MEHMHIOKOKKOBOM MHGEKUMU B Pa3/indyHbIX pernoHax mMupa

JOJIXKHbI O6bITb OCHOBaHbl Ha KAYeCTBEHHOW MHGOpMaL MK, MoJ1y4eHHON Ha OCHOBaHUMU PaCLUMPEHHbIX Hablo4eHWA.

KnioyeBble c/oBa: Ko/leKTUBHas 3alyuta,
Neisseria meningitidis, 34paBooxpaHeHHe.

Neisseria meningitidis aBnseTcs OCHOBHOM MPUYNMHOM
GaKTepuanbHOr0 MEHMHIMTa W cerncuca y HOBOPOXKAEH-
HblX, AeTew, NOAPOCTKOB M B3POC/bIX MOJIOAOrO BO3pacTa.
BBeaeHve BaKUMHALMK OT reModUnbHON MHOEKLUUK TUNa
b U NMHEBMOKOKKOBOW KOHBIOTMPOBAHHOM PYTUHHOW BaK-
LMHaLUMKM BO MHOIMX CTpaHax MpUMBENO K 3Ha4YuTeNlbHOMY
COKpaLlleHUo 3TUX MHbEKUUN. ExXerogHo perncrpupyer-
ca go 500 Tbic. cny4aeB UHBA3MBHOM MEHWHIOKOKKOBOM
MHeKumn, no4tn 50 TbIC. U3 HUX 3aKaH4YMBALOTCA CMeEp-
TenbHbIM McxoaoM [1]. MHBa3uBHas MEHWMHIOKOKKOBas
MHOEKLMS BO3HUKAET HEOXKMAAHHO, pa3BMBaETCa 6bICTPO,
nporpeccupyeTr CTPEMUTENIbHO W MNOTEHUMaANbHO MMeeT
cMepTenbHbIN Ucxoq [2]. YBennyeHrne 4acToTbl UCMONb30Ba-
HMS METoAOB Moanmepas3Hon LenHon peakuun (MUP) ans
[MarHoCTUKKN NOBbLICWIO BbISIBASEMOCTb Cly4aeB 60/1€3HU
Ha 30% [3]. Y BbIXMBLUMX MaALMEHTOB 4acTo OTMevaloT
[IONITOCPOYHbIE OCIOXKHEHUS, TAKUE KaK KOTHUTUBHbIE Hapy-
LLIEHWS, TNYXOTY U HEOBXOAMMOCTb aMnyTaLuuu [4].

Ceporpynnbl A, B, C, W-135, Y 1 X npaKkTU4ecKu BO BCeX
CNnyyasix OTBETCTBEHHbI 3@ MHBA3MBHYIO MEHWHTOKOKKOBYIO
MHdeKUMIo. bbl1o NoKasaHo, YTO MEHMHIOKOKKK obnajatoT
NoTEHUMaNbHbIMX BO3MOXKHOCTAMM A4S O6MEHa reHeTuye-
CKMM MaTepuanom, OTBETCTBEHHbIM 3a 06pa3oBaHue Kan-
Cy/lbl U UBMEHEHME KancynbHOro ¢geHoTuna. AHTUTEeHHble
M3MEHEHMS KancylbHOro M NOBEPXHOCTHbIX 6€MKOB BCAea-
CTBME pPaboTbl AAHHbIX FEHETUYECKUX MEXaHW3MOB MOMO-
ratoT MEHUMHIOKOKKaM u3beratb UMMYHHbIX peakuun. 31o

UMMYHHU3aLUs, MEHUHIOKOKKOBasi MHGOEKUNS, MEHUHIOKOKKOBasl BaKUMHa,

0T4YaCTU O6BSACHSAET BHE3AMHOCTb BCMbIWKW MEHUHTOKOKKO-
BOW MHDEKLMU.

annaemumonorua  AaHHOWM MWHOEKUMM CYLLECTBEHHO
pasnu4yaetcs no pervoHam. B EBpone n Amepuke 3abo-
NeBaHWe HOCUT 3JHAEMMUYECKWUI XapaKTep CO CpeaHWMM
ypoBHEM 3aboneBaemoctu B npegenax 0,5-8,9 cnyyaes
Ha 100000 HaceneHnus [5, 101, 102].

MNocne BBeAEHUS MEHUHTOKOKKOBOMW KOHBbIOMMPOBaHHON
BaKUMHbI C B MporpaMMbl PYTUHHOW UMMYHU3aLMK B psae
cTpaH EBponbl pe3Ko CHU3MNOCh YMCNI0 MHDEKLMIA, BbI3BAH-
HbIX AAaHHOW Ceporpynmnomn, 4YTo Bpsia /M OblI0 BbiI3BAHO
€CTECTBEHHbIMU BapraLMaMK — B 3TUX CTPaHax npenmyLle-
CTBEHHO npeobnaganvu UHOEKUMU, 0BYCNOBAEHHbIE CEPO-
rpynnown B [6]. B CLLA ceporpynnbl B, CnY coctaBnsinm npu-
MepHo 1/3 cny4vaes [7]. Ceporpynnbl B 1 C OTBETCTBEHHbI
B 6GO/bLUIMHCTBE CnyvyaeB 3a 3aboneBaHus B JIaTUHCKOM
AMepuKe, XOTs TaM YBETMYMUIOCb YNCO COOBLLEHUI O CEPO-
rpynne W-135 (Bkntovasa Pnopuay, CLUA, rae npoxkuBa-
eT 60/bll0e YUCNO NaTMHOAMEpUKaHLEB) U MHOEKLMU,
Bbl3BaHHble ceporpynnon Y [5, 8].

M3 cTpaH «[losica MmeHnHrMTa» B AbpuKe coobLatoT, 4To
camMas BblCOKas YactoTa 3a60n1eBaeMoCcTi B Mupe, B nep-
BYIO o4yepenb, cBs3aHa ¢ ceporpynnon A [9, 10], xoTa apy-
rue ceporpynnbl, Takne Kak W-135 B bypknHa-Paco [11,
12] n X B 3anagHon KeHuu [13, 14], Toro [15] v Hurep [16],
TaKKe BO3HMKAIOT B 3TOM pervoHe. B oTanymne ot pa3suTbix
CTpaH MUpa, cinyd4am MHOEKLMN B KOTOPbIX OObIYHO HOCAT



cnopaguyeckumn xapaktep, B AppuKke oTMevaeTcs ce30HHas
yacTtoTa C peumamBupyrowmnumMmn anngemmsamu [9].

[aHHble 3anuaHaa3opa 3a MEHWHTOKOKKOBbLIMM 3ab60-
neBaHuMsa MK B A3uK U Ha bauxHem BOCTOKe orpaHuyeHdbl,
MMEIT HU3KMW YPOBEHb YacCTOTbl COOOLLEHUIM O BCMbIKax
unn anugemusax [17]. Hanpumep, no pesynbtaTtam Habno-
[eHuns, npoBeaeHHOro B ropoae Xadan (Kutan), 3a nepuon
¢ 2003 no 2007 rr. exerogHaa 3aboneBaeMoCTb COCTa-
Buna 1,19-2,86 Ha 100 Tbic. HaceneHusa [18]. OTmedeH
CABMI BBEpX MO BO3pPacTHOMY pacrnpegeneHuio 3a 3ToT
nepuoa B Bo3pacTHou rpynne 12-17 neT c¢ 4acToTou
6,57 Ha 100 TbIC. XUTenen. Y BCEX M30IMPOBAHHbIX Oblna
o6HapyxeHa ceporpynna C. UmetoTcs cooblieHns n3 Kutas
0 60pb6€ CO BCMbILLKOM MHDEKLMU C UCNOb30BAHUEM 00bIY-
HOW NosiMcaxapuaHOW BaKLUMHbI.

PacnpocTtpaHeHue ceporpynnbl A XapaKTepHO Ans
MHOIMX panoHOB A3MW, HO Y4acTUIUCb W clydan WMHOEK-
UMK, cBA3aHHble ¢ ceporpynnamn B n C B 3TOM pernoHe
[17]. Benblwka 3aboneBaHua ceporpynnbl A npou3owna
B panoHe Hbto-Aenn B 2005-2006 rr., B xoge 60pb6bI
C KOTOpPOMN 3OPEKTUBHO NCMONb30BaN HE TONIbKO U30MSLMIO,
aHTubGaKTepuanbHble npenapatbl U XMMUONPODUNAKTUKY,
HO U UMMYHM3aLmio [19, 20]. BenbllWKKU MEHUHIOKOKKOBOIO
3ab60neBaHus, BblaBaHHOro ceporpynnon W-135, 6b111 3ape-
TMCTPUPOBAHbl Cpean Ko4veBbiX MycylbMaH B CayaoBCKOM
ApaBun. [1nsa 60pb6bl CO BCMbIWKOW BO BPEMS Xa[rKa ycneLlu-
HO NMPUMeEHsNachb BaKuMHauuMsa NpoTue ceporpynnbl A [21].

BBegeHMe KOHbBbIOrMpPOBaHHOM MEHMHIOKOKKOBOMW BaK-
UMHbI C B HauMOHanbHble NPOrpamMmMbl UMMYHU3aUMKU B psage
€BPONENCKnX cTpaH, B KaHage v ABCTpanum NpuBENO K pes-
KOMY M OGbICTPOMY CHUMKEHWIO 3aB60N1EBaEMOCTU MEHWHIO-
KOKKOBOM WHOEKLMEN, BbI3BAHHOW AaHHOM Ceporpynnown.
Cenyac npoxogsar AMLEH3MPOBaAHWE TPU MOHOBAJSIEHTHbIE
KOHblOTMpOBaHHbIEe BaKUMHbI ceporpynnbl C. [lBe BaKuu-
Hbl B OCHOBE MMEIOT ofinrocaxapuibl, NONy4YEeHHbIe M3 Kam-
CYNbHbIX MOAMCaXapUAHbIX KOHbIOTMPOBaHHbIX ceporpynn C
C HETOKCWU4YHbIM MyTaHTOM CRM197 TOoKCMHa andTepuu
(Menjugate ot Novartis and Diagnostics, UTanusa; Meningitec
Wyeth [B HacTosiwee Bpems Pfizer] Vaccines, CLUA). Opyrue

BaKLUWHbl MMEKT B ocHoBe Ae-O-aueTunnpoBaHHbIM ONuU-
rocaxapui, KOHBbIOMMPOBAHHbIM C TOKCUMHOM CTONOHSAKA
(Neisvac-C, Baxter Vaccines, CLLUA). HeT HMKaKunx goKasa-
TEeNbCTB B MOMb3Y NPEBOCXOACTBA OAHOM U3 AAHHbIX BaKLMH
B PYTUHHOW npaKkTuke. OTANYUTENbHON 4YepToW «dOrOoHSAM-
LWMX» NPOrpamMM BaKLMHALMK JeTen U NOAPOCTKOB C UCMOSb-
30BaHWEM KOHbLIOTMPOBAHHbLIX MEHWHTOKOKKOBbIX BaKLMH
C ¢ Mcnonb30BaHMEM pas/iMyHbIX rpaduKoB MMMyHU3aLIMK
SBMOCH JOMNOSIHUTENbHOE CHUMKEHNE 3a60/1eBaeMOCTU cpe-
AN HEBAKUMHWPOBAHHbLIX /ML, BCAEACTBME MOMYASALUMOHHO-
ro UMMyHuTeTa [6]. UMMyHM3aLNA NMOAPOCTKOB M MOJSIOAbIX
B3pOCAbIX (BO3pacTHble Trpynmnbl, KOTOpPble MMEKT caMmble
BbICOKME TEMIMbl KOMIOHWU3aLMK) B X04€ 3TUX KaMMnaHWUM CHU-
YXaeT TeMnMbl NepeHoca MEHUHIOKOKKoBoOM ceporpynnbl C u,
BO3MOXKHO, NPeLOTBPALLAET 3aparKeHne Apyrux uL.

OAHMM M3 OCHOBHbIX YPOKOB, M3BJIEYEHHbIX U3 MPOrpamm
BaKLUMHALMK NPOTMB MEHWHIOKOKKa ceporpynnbl C, ABu-
Nlacb BaXKHOCTb KOMIJIEKTMBHOM 3alluTbl A9 MX ycnexa. Tem
He MeHee, NPOAOIKUTENBHOCTb MHAMBUAYAIBHOTO UMMYHM-
TeTa U KONNEKTMBHOM 3alluTbl MoKa Heu3BecTHa. Ocoboe
BHUMaHWe ygensieTcsa nacam u MMHycam OgHOKPaTHOro BBe-
AEHWS A03bl BaKUMHbI AETAM paHHEero Bo3pacTa nocne pyTvH-
HOM MaccoBOW MMMYHU3aumn [22]. [Tocne ycnewHon Kamna-
HWUM MAcCOBOM MMMYHU3aLMK NPUHATHE rpadmKa OAHOM A03bI
MMEET CBOM NPEUMYLLECTBA M «TOTOBUT» MNafeHua K BBeae-
HWIO HOBbIX BaKLMH. TeM He MeHee, B CTpaHax C BbICOKUM
ypOBHEM 3ab0n1eBaeMOCTU cpean OeTen paHHero Bo3pac-
Ta LenecoobpasHOCTb 3TOr0 9KOHOMMUYECKU 3PDEKTUBHOIO
noaxoda elle npeacTouT gokasaTtb. B BennkobputaHum nget
AMCKycCUsl 06 OTMEHE TaKTUKWM OAHOW LO3bl AN MNaAeHLEB.
MocnegHue faHHble, AEMOHCTPUPYIOWME CHUMKEHNE UMMYHU-
TeTa rnocne BBeAeHUS KOHbIOrMPOBAHHOW MEHUHIOKOKKOBOWM
C-BaKLMHbI, CBUAETENLCTBYIOT O HEOBXOAMMOCTU pPeBaKLM-
HauuMW B MOAPOCTKOBOM BO3pacTe C Lenblo MoAaeprKaHus
YCTOMYMBOro MMMyHUTETa [23-25].

B cuctemMax 34paBOOXpaHeHUs, rae LWMPOKO MCMONb30-
BaNnNCb KOHBIOTMPOBAHHbIE MEHWHIOKOKKOBbIE BaKLMHbI
C (tabn.) [26—35, 103], B HacTosllee Bpemsa Bo3pacTaer
MHTEPEC K KOHTpont Apyrux ceporpynn: A, B, W-135 u Y.

Ta6nuua. CTpaHbl, rie MMelTCst PeKOMEHAaLMK A1 UCTONb30BaHUA KOHBIOTMPOBaHHbIX MEHWHIOKOKKOBbIX BaKLMH ceporpynmbl C

P e it e Mporpamma «goroHsowen»
PeBaKuy- BaKLMHaLWK Cebinkm
CtpaHa O6nactb Hauus nutepa-
[ Ic
Bospact el Bospact e Typbl
peanusauuun peanusauum
ABCTpUSA 12 mec 2003 Het 1-19 net 2003 26
Bannoxus v bproccenb 12 mec 2002 Het 1-5 net 2002
benbrus 27
dnaHgpus 12 mec 2005 Het 1-17 net 2001
Bpasunua | — <2 net 2010 12-15 mec - 5
KBebek n AnbbepTa 12 mec 2002 12 net 2 mec — 20 net | 2001 (KBebekK)
BpwutaHckas Konym6usa | 2 mec, 12 mec 2003 12 net 9-18 net 2001
MpwvHy SaBapa
12 2 12 - -
Kanaga Necnanans mee 003 ner 28
Karaaa nokiosan 12 mec 2005 12 net - -
MaHuTo6a
MaHuTo6a 10-11 net 2005 - - -
Kunp 12-13 mec 2008 Het 103
dpaHuus 1-2roga 2009 Het 1-24 ropa 2009 29
fepmaHus 11-23 mec 2006 Het
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JNekuyusa

Ta6nuua. lpogoskeHue

PyTUHHasa UMMyHU3auus Mporpamma «Aoronsiowei>
PeBaKuy- BaKUMHaLUM Cebinkn
CrtpaHa O6nacTtb Hauus nuTtepa-
[ [
Bospact . BosapacTt i TYpbI
peanusauuu peanusauuu

lpeuuns 2 mec, 4 mec 2006 15-18 mec 0-6 net 2001 30
UcnaHaua 6 mec, 8 mec 2002 Het 27
NpnaHauns 4 mec, 6 mec 2000 13 mec 0-22ropa 2000 27
Ntanus 2 Mmec — 2 roga 2005 103
Jliokcemobypr 13 mec 2001 Het 1-19 net 2001 27
HuaepnaHabl 14 mec 2002 Het 14 mec — 18 net 2002 31, 32
MopTyranus 3 mec, 5 mec 2006 15 mec 27

Country 2 mec, 6 mec 2000 15-18 mec

Most regions

6 2000

McnaHus (16 out of 19) =oner 33

Some regions

B 2

(three out of 19) 3pocnble 000

LLIBenuapusa 12-15 mec 2006 11-15 net 27
2005
CLLUA 11-12 net 34
2010 16-18 net

BenvkobputaHus 3 mec, 4 mec 1999 12-13 mec 2 mec — 18 net 1999 35

BBeaeHve NonMBaneHTHbIX BaKUMH, TaKMX KaK KOHbIOrMpo-
BaHHble npoTms ceporpynn A, C, W-135 1 Y, UMeeT BbICOKUM
noTeHUMan Ana JanbHEWLWero CHUXEHUS 4acToTbl MHOEK-
UM [36—38]. BONbLWKMHCTBO CTPaH, rae KOHbIIMpPOBaHHbIE
MEHWHIOKOKKOBbIE BaKLMHbI TMLEH3UPOBaHbI, OCYLLEeCTBAS-
0T TaKTUKY BaKUMHaLUUK UL, NOABEPKEHHbLIX PUCKY 3a60-
neBaHus.

[no6anbHoe pacnpocTpaHeHne WHPEeKUUU ceporpymn-
nbl B, No oueHkam cneunannctos, coctaBnsieT oT 20 TbiC.
0o 80 Tbic. cnyyaeB B rofd, 3 HUx 10% umetoT datanbHbIn
ncxof [104]. KpariHe BbiCOKa HEO6X0AMMOCTb BaKLMHbI NPO-
TMB MHPEKUMM MEHUHTOKOKKa ceporpynnsl B, nMueHsvposa-
HWE U UCMONb30BaHWE KOTOPOW — MOTEHLMaNbHOE peleHne
31O Npobaemsl [8].

B cTpaHax, rae ocyllecTBnasieTcs BaKuUMHaUMS MpPOTUB
MEHWHIOKOKKa, pa3BepTbiBaHWE YCOBEPLWEHCTBOBAHHbIX
CUCTEM HabMIOAEHMS UMEET pellatolliee 3Ha4YeHue ans Toro,
4YTOOGbl OTCNEXMBATb BAWSHME NPOrpamMM WMMMYHM3aUMK
Ha 3NUAEMUONOrni MHOEKUMKU. Y4uTbiBass NOTEHUManbHOEe
BO3ENCTBME MEHWHIOKOKKOBOM WMHGOEKUMU Ha OTAENbHbIX
SN, M NONYNSLMOHHOE B3aUMOAENCTBHNE, KPUTUYECKAS OLLEH-
Ka cTpaTernm, Ucnonb3yemMblx pa3HbIMKU CTpaHamM, KpanHe
BaXkHa AN9 NoHMMaHusa npobnembl. Takas oLeHKa NOCAyXKu-
fla NOBOAOM A1 HaMMCaHUs 3TOM CTaTbM.

MpodunakTMka MEHUHIOKOKKOBOW UHPEKL MU

B pPasJ/IM4yHbIX CUCTEMAX 3APaBOOXPaHEHUS

JInueH3npoBaHue v WMUPOKOoe NPUMEHEHNE BaKLMH Npo-
B N. meningitidis ceporpynnel C B psge cTpaH npusesno
K CYLLECTBEHHOMY COKpalleHWo MHOEKLMI, Bbl3bIBAEMbIX
3TUM MUKPOOPraHM3MOM.

Benuko6puraHusa

BenukobputaHua Gblna nepBon B MUpPE CTpaHOM, pea-
nnaoBasBlen (ST-11) KIoOHaNbHbIK KoMMieKe [39], 4ucno
3apEerncTPUPOBaHHbLIX cry4YaeB B HaUWOHanbHOW C-MEeHWH-

FOKOKKOBOWM MporpamMmMe KOHbIOTMPOBAHHOM BaKUMHALMUK
[35] 3a roa pesKo cokpatunocb — ¢ 955 B 1998-1999 rr.
oo 13 — B 2008-2009 rr. Kak nokasaHo Ha puc. 1
(cM. cTp. 48), BakuMHa BBOAMNACb MnageHuam no rpadwu-
Ky — B 2, 3 U 4 Mecsua, a TaKXe Mo nporpaMmme «4oroHso-
Len» BaKUMHaLUUK ans nuL, B Bo3pacTte Ao 18 net (nosgHee
BO3pacCTHble rpaHuLbl O6bliM paclumMpeHbl o 24 ner).

B TeyeHne nepBoro roga apdeKTMBHOCTb MporpamMmbl
cocTaBnsina NnpuMepHo 87%; B TedeHue L4ANTENBHOIO Nepuo-
[a BpeMeHU adEKTUBHOCTb OCTaBaNIOCh BbICOKOM Y TEX, KTO
OblN1 NPUBKT B paMKax nocneayouwen uMmyHmusauuu [40, 41].
Tem He MeHee, CHUMKeHue IPPEKTUBHOCTU ObIIO 3aperu-
CTPUPOBAHO Yy AeTern, UMMYHU3UPOBAHHbIX B TEYEHWE NEPBO-
ro roga »u3Hu [40], 4TO NPUBENO K UBMEHEHUAM B rpaduKke
UMMYHMU3aLMK: ABe Ao3bl B 3 U 4 Mecsiua 1 6ycTepHas aosa
B Bo3pacTte 12 mecsaueB Ans Toro, 4Tobbl o6ecneyntb 6oee
LNUTENBHYIO 3aLUMTY.

B nocnegHee Bpems NOCTAMLEH3UOHHbIE AaHHbIE MOKa-
3au, 4YTo TOoNbKO 12% fOeTen, KoTopble 6bIIM BaKLMHUPO-
BaHbl B BO3pacTe mnajwe 6 mecsaues, UMenn TUTP CbiBO-
POTOYHbIX GaKTEPUUMAHBIX aHTUTEN Bbile 1:8 K 6 rogam
nocne BaKUMHAUMK B CBA3M C OYEBWUAHLIM CHUXKEHUEM
GaKTEPUUMAHBIX aHTUTEN, AOCTUraeMbiM B TevyeHue 4 net
[25]. HecmMOoTps Ha yMeHbLUeHe KoTMYecTBa aHTUTEN, cpeam
MiageHLeB Habnwojaetcs YCTOMYMBOE CHUMKEHME 4YacTo-
Tbl UHBA3UBHOW MEHUHIOKOKKOBOMW C-WHbEKLMU, KoTopast
Tenepb coctaBngetr 0,02 Ha 100 Tbic. HaceneHnusa [41].
B AHMnK 1 Yanbce Habnojanach TakxKe onpeaeneHHas cre-
NeHb KOMTIEKTMBHOM 3aluThl [6, 28], KOTOpas MOXET ObiTb
CBfi3aHa CO 3Ha4yuTeNbHbIM 3GPEKTOM BaKUMHbI Ha HOCO-
rMOTOYHbIM Naccax [42].

Hupepnanpbl

C 2002 r. B HuaepnaHgax ycrnewHo npoBoaunachb npo-
rpaMmmMa MMMYyHWU3auUuKn NPOTUB 3a60/1IeBaHN, Bbl3blIBAaEMbIX
MEHWHIOKOKKOBOW ceporpynnon C (puc. 2 — cM. cTp. 48)




[106]. B cBA3K C pPOCTOM 4ucna cinydyaeB MEHWHIOKOK-
KOBOM WHOEKLUMK, BbidBaHHOM ceporpynnon C B 2000-
2001 rr., B 2002 r. 6b11a BBEAEHA MMMYHMU3ALMS C UCMOSb-
30BaHMEM KOHbBIOFMPOBAHHOM BaKLUMHbL. B oTauv4yne
oT BenukobputaHun, HuaepnaHabl oThanu npeanoyTeHue
WUMMYyHM3auuMmM Manblillen B Bo3pacte 14 mecsueB OaHOM
10301, a 3aTeM NpPOBeNM KaMNaHuIo, BKIKOYMB BCEX AeTEN
M NOAPOCTKOB B Bo3pacTe oT 1 roaa Ao 18 nert, 4To np1Beno
K NMOYTK NOJIHOMY UCHE3HOBEHMIO MHPEKLMI, Bbi3bIBAEMbIX
ceporpynnon C[31, 32]. K2006 r. 6b1710 3apernctpupoBaHo
TONbKO YeTbIpe cnyvyas UHOEKLUMU MEHUHIOKOKKa ceporpyn-
nbl C [106]. KonneKkTnBHasa 3aliuTa MOXET TaKXe BHECTH
CBOW BK/1ag B CHUMKEHMWE Yucna cnydyaeB MEHMHIOKOKKOBOM
nHbeKkuun ceporpynnbl C. B cOOTBETCTBUM C HMAepnaHa-
CKOM cTpaTernemn, Te, KTO0 He MnojlydaeT MEeHWHIOKOKKO-
BOW C-KOHbBIOrMPOBAHHOM BaKUMHbI (Hanpumep, Manbilu,
He pocTurwme 14-mecsa4yHoro BO3pacTa), HaxoAsaTcs noa
NOCTOAAHHbIM HabGNOAEHUEM, TaK KaK y HUX OTCYTCTBYIOT
3alMTHbIe TUTPbl 6akTepuumaHbix aHTuTen [32]. beicTpoe
CHUXEHWEe KoNn4yecTBa 3alUUTHbIX aHTUTEN, NMOSIBUMBLUUXCS
nocne BBeAEHUS BaKLMHbI, TaKKe Habnoaanock y Hacene-
HUS HuaepnaHAoB B TeYEHWE HECKONbKWUX NeT, 0CO6EeHHO
y Te€X, KTO 6bl1 NPMBUT A0 6 neT. Takum 06pa3om, B HaAcTos-
llee Bpems cyYMTaeTcsd, YTO BBedeHue O6ycTepHoM [03bl
B Hayase NoApoCTKOBOro Bo3pacTta o6ecneynBaeT 3alluTy
B Te4eHMe neprojaa NoBbILLEHHOro PUCKa Pa3BUTUS MEHUH-
rOKOKKOBOW MHeKLuK [43].

Mpeuus

X0oT MEHWHTOKOKKOBAs KOHblOrMpoBaHHas BaKLWHa
C He 6blna BBeAeHa B oduLManbHbIM rpadmK HaLMoHanbHOM
UMMYHU3ALIMK, FPeYeckne neamaTpbl BBOAWIM BaKLMHY NOY-
™ 100% MnageHueB 1 geten B Bo3pacTe oT 2 Ao 24 mecs-
LleB ¢ MOMEHTa perncrTpaunn BaKkUuHbl B [peuun B sHBape
2001 r.,a K 2006 1. 72% neanatpoB BBOAMIMN €€ B Ka4ecTBe
pa30BoOWM A03bl AeTaM cTapwe 12-meca4Horo Bo3pacta [30].
K 2004 r. yucno cnyd4aeB MHBaA3MBHOW MEHWHIOKOKKOBOM
nHdekumn ceporpynnbl C y geten ctapwe 15 net cokpatu-
nocb npumMmepHo ¢ 50 cnyvyaeB B rog B KoHuUe 1990-x rogos
[0 Hyns, XOT BMOCNEACTBMUM OblI0 3aperncTpupoBaHo Tpu
cnyyas B 2005 1. n yeTbipe — B 2006 1. K 2004 r. npeobnaga-
nu ceporpynnbl B A[30]. Banpene 2011 r. YeTbipexBaneHT-
Has MEHWHIOKOKKOBas KOHbIOrMpOBaHHAs BaKuUMHa Oblna
peKoMeHaoBaHa rpeyeckuM NnpaBUTENbLCTBOM 151 3aMeHbI
MOHOBANIEHTHOW KOHBIOTMPOBAHHOW BaKLWHbI CEpOrpynnmbl
C B [peyecKoM HauMOHaNbHOM KaneHaape WUMMyHWU3auuu,
a TaKKe ee 6ycTepHoe BBeAeHWe NoApoCcTKam (XOTs BOMPOC
KOMMEHCAaLMK ELLE HE PELLEH).

UcnaHusa

MeHWHrokokKoBasa C-KOHblOrMpoBaHHas BaKLWHa 6biia
BBedeHa B McnaHuM B OGONbLWIMHCTBE PETMOHOB CTPaHbI
B KOHUe 2000 r.; npenmyliecTBeHHasi cxeMa BBeAeHUsa —
B 2, 4 1 6 MecsLEB, a TaKXKe nocneaylasn «goroHstowas»
(catch-up) BakuuHauusa [33]. lMocneaywuwas nporpamma
nepBoHayvyanbHO Oblna paccynTaHa Ha geten mnagwe 6 nerT,
O[HaKo no3gHee 6blna pacwupeHa go 18 net. OxBaT geten
obenmun nporpammamu gocturan 90-95%. Cpean mnageH-
LeB U geten 4o 9 net ypoBeHb 3abosieBaHuMs Mo ceporpynne
C cHusunca ¢ 7,04 Ha 100 Tbic. B AOBaAKLUMHaNbHbBIM Nepuos
¢ 1999 no 2000 rr. go 1,08 Ha 100 Tbic. B nepuog nocne
BBeAEHUS MMMyHM3auun. 06wasa 3dPEKTUBHOCTb BaKLM-
Hbl, KaK coobuwanocb, gocturana 95,2% no mnageH4ecKkomn
cxeme n 97,8% — pans geten 6onee crtapliero Bospacta.
3P DEKTUBHOCTDL 3aLLMUTBI MO pernoHam NcnaHuu 6bina meHee
BblpaxeHa, 4em B BenukobputaHum unu HuaepnaHgax,
BEPOSATHO, MOTOMY, YTO BaKLMHaNbHaa KaMnaHus B MicnaHuu

nepBoHayvyanbHO 6blla paccyMTaHa TOIbKO Ha AeTen B BO3-
pacTe Mnaguwe 6 nert, He BK/oYana NoapoCTKOB, CPeAn KOTo-
pbIX BbICOKME NMOKa3aTen HOCUTENbCTBA MHDEKLIMN.

®paHuusa

MUKM MEHUHITOKOKKOBOW MHdeKLMK ceporpynnbl C oTme-
yanucb Bo PpaHummn B 1992 1 2003 rT.; MU30IMPOBAHHbIN
K/IOHaNbHbIM KOMMJIeKC ST-11 6bl1 OTBETCTBEHHBIM B 60J1b-
lWMHCTBE cnyvaeB [44]. ®paHuMa He umena nporpaMmbl
N1aHOBOW MMMYHM3aLMKU NPOTUB MHOEKLUMKN ceporpynnbl C
no 2009 r., Korga nosiBNeHMe HOBbIX BUPYSIEHTHbIX KIIOHOB
N. meningitidis ceporpynnbl C Nopoanno HOBYK Yrpoasy.
B 2009 r. KOHblOrMpoBaHHass MEHUHIOKOKKoBas C-BaKuMHa
Oblla PEKOMEeHJoBaHa HalMOHaNbHbIMW OpraHamMu BnacTu
4NS BBeAeHUs Manblwam oT 1 go 2 net, a 3atem AeTaM, nojd-
pOCTKaM M B3poc/biM Ao 24 net [29].

Ewe oAHMM 3aMeTHbIM MOJUTUYECKUM pPELIEHNEM BO
®dpaHuMK cTano MCnoib30BaHNME MEHWMHIOKOKKOBOM BaKLM-
Hbl ceporpynnbl B, paspaboTtaHHon 20 net Ha3aa B Hopseruu
ONS KOHTPOJIA KJIOHaNbHOW BCMbIWKK 3abonieBaHUs cepo-
rpynnbl B B HopmaHaun [45]. PeweHne 6blno onpaBaa-
HO COKpalleHWeM 4yucna criy4yaeB Cpeau LeneBon rpynnbl
HaceneHus (Bce xutenu monoxe 20 neT, nNpoxuBaloline
B HopmaHnauu) ¢ 31,6 o 5,9 Ha 100 TbiC. 4YeNOBEK.

Bbpasunusa

B 1970-x rogax B bpasunuu 6bina 3apeructpupoBa-
Ha camas 3HayuTenbHas 3NMAEMUS MEHWHTOKOKKOBOM
MHpeKumn ¢ anuueHtpom B CaH-layny, KoTopas xapakrte-
pudoBanacb ABYMSl MEpPEeKpbIBaOWMMNUCS BOSIHAMMK anuae-
Muu. lepBasa BosiHa 6Gblla CNPOBOLIMPOBAHA CEPOrpynnown
C MEHUWHIOKOKKa 1 Havanacb B anpene 1971 r., a BTopas —
MEHWHIOKOKKOM ceporpynnbl A n Havanacb B anpene 1974 r.
3aboneBaeMoCTb AOCTUIIa CBOEro NMuKa, KOTOpbl COCTaB-
nan 179 cnydaeB Ha 100 Tbic. utenen B 1974 r. 31a anu-
AemMus aBUAachb NepBbiM 3HAYUTENbHBIM OMbITOM B MUPOBOW
npaKTUKe ¢ noncaxapuaHoiMm BakuumHamu A u C B 60MbLINX
MacwTabax, B pe3ynbraTe 4Yero KOHTPOJb Hajd anuaemMuen
6bln AOCTUTHYT ¢ 1975 1. [46].

C 2002 r. Habnoganocb 3Ha4yuUTENbHOE YBEUYeHue
[ONK cnyvyaeB, Bbi3BaHHbIX ceporpynnorn C U KOMMIEKCOM
ST-103; B HacToslee Bpems ceporpynna C aBnseTca Hau-
6051ee YacTon MPUYMHON, BbI3biBalOLLEN MEHUHIOKOKKOBbIE
nHpekumn B bpasunuu. MNoasneHne ceporpynnbl W-135,
CBSI3aHHOM ¢ KoMmnnekcom ST-11, HegaBHO Obl/I0 OTMEYEHO
B wWTaTax CaH-lMayny, Puno-ge-aHenpo u Puy-Tpanaun-ay-
Cyn. 3a nocnegHue rogpl B psige ropogos bpaswnunn 6bino
OTMEYEHO HECKO/NbKO BCMbIWEK, BbI3BaHHbIX CEPOrpynmnomn
C. B KayecTBe cTpaTermm ansg 6opbbbl C 3TUMK BCIbILLKaMK
Oblla peKoMeHAaoBaHa BaKLMHaLMSA HaceneHuws BO3pacT-
HbIX FPynn Hanbonee BbICOKOro pucKa. B aTux nporpammax
MEHWHIOKOKKOBasi C-KOHblOrMpoBaHHas BaKLUWHA MCMOSb-
30Basnacb Ans geten ao 2 net, MEHUMHIOKOKKoBble A/C-nonu-
caxapuaHble BaKUWHbl — OT 2 NIET U cTaplue [5].

lMporpamMma MMMYHU3aUMUKU KOHBIOIMPOBAHHOW MEHUH-
FOKOKKOBOW C-BaKLMHOM PUHAHCUPYETCA NMPaBUTENLCTBOM
W peKoMeHaoBaHa Afs rpynn BbICOKOrO pucKa (60/bHble
C acnfieHuen, Ntam ¢ NCUXMYECKMMU 3ab0eBaHUAMMU, AETH
M NOAPOCTKM B Bo3pacTe Ao 13 net, BUH-MHOMUMpPOBaHHbIE,
naumeHTbl C ryMopasnbHbIM UMMYHOAEDULMTOM U KaHaMAaTbI
Ha KoxJieapHbl MmMnaHTaT). Takas NoAUTUKa BaKUMHaLMK
UL, C BbICOKMM PUCKOM WHBA3MBHOW MEHWHIOKOKKOBOW
MHOEKLMM MPaKTUKYETCH BO MHOMMX CTpaHax, rAe MEeHWH-
FOKOKKOBbl€ BaKLMHblI /IMLLEH3UPOBaAHblI NO aHanorm4yHon
cUCTEME peKoMeHaaLunn, onybnmkoBaHHbix US CDC [34].

B 2010 r. bpasunus 6bl1a NnepBon NaTMHOaMePUKaHCKOM
CTPaHOM, KOTOpasi BBENa KOHBbIOrMPOBAHHYD MEHWUHIOKOK-
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JNekuyusa

KoByt0 C-BaKUMHY B nporpamMbl PyTMHHOM MMMYHW3aLMHK,
C MCNoSIb30BaHWEM [BYX 403 B Te4YEHWe NepBoro roaa, B 3- v
5-mecsi4HOM BO3pacTe 1 6ycTepHom Ao3bl B 12—-15 mecaues
[107]. Manbiwwn B Bo3pacTe 12—23 mecsLEeB nosyyatoT OgHY
03y BaKUMHbI. B HacTosilee Bpems nocnegytouas Kamna-
HMS ons 6onee cTapwmx BO3PACTHbIX TPYNn He NAaHupyeTcs.

ABcTpanusa

B 1987 r. 6bil1a 3apernctpMpoBaHa BCMblWKa MEHUH-
FOKOKKOBOW WHdeKuMn ceporpynnbl A cpean KOPEHHOro
HaceneHus, 3a KOTOPOM MocnefoBano YBEAUYEeHWe 4ucna
3abo5eBaHui, Bbi3BaHHbIX ceporpynnamu B n C B oblieHa-
LMoHanbHOM MacluTtabe [47]. MEHUHTOKOKKOBAs KOHbLIOMU-
poBaHHas BaKLWHa 6blna BBeAeHa B aBCTPaNIMUCKUI rpaduKk
naaHoBon MMMyHu3auum B 2003 . B popme pa30Bon 403bl
netaM B 12-Mecs4HOM BO3pacTe Hapsay C nocneaytollen
BaKUWHauuen cybbektoB Ao 20-neTtHero Bo3pacta [48].
3710 NpuBENO K 75% CHWXEHUIO NOATBEPHKAEHHbIX ClyYaeB:
¢ 213 B 2002 r. po 50 B 2005 r. Kpome Toro, obwwmmn ypo-
BEHb CMEPTHOCTU OT MEHUHTOKOKKOBOW MHPEKLMN CHUINUIICA
C NMKoBoro 3HavyeHus 0,24 Ha 100 Tbic. YyenoBek B 2002 T.
fo 0,12; 0,11; 0,09 n 0,06 Ha 100 ThiCc. B 2003, 2004,
2005 un 2006 rr., cootBeTcTBEHHO [48]. K 2009 1. B 83%
nabopaTopHO MOATBEPXKAEHHbIX Caydasx ceporpynna 6bina
onpegeneHa Kak BO3HMKLWas na rpynnsl B [49].

KaHapa

Kak npeactaBneHo B Tabn. [28], B KaHage 6bino Wwax-
MaTHOe BBE[EHWE KOHBbIIMPOBAHHOW MEHWHIOKOKKOBOWM
C-BaKUMHbI. CpegHAs 4acToTa BO3HWMKHOBEHUS WMHBA3MB-
HOW MEHWHIOKOKKOBOW MHOEKUMU B MONYyNALUU CHU3K-
nacb ¢ 0,62 Ha 100 Tbic. B 2002 r. go 0,42 Ha 100 TbIC.
B 2006 r. 3aboneBaemMocTb, Bbi3blBaeMas ceporpynnou C,
CcHu3unacb cywectseHHo — ¢ 0,23 Ha 100 Tbic. B 2002 1.
0o 0,08 Ha 100 Tbic. B 2006 r., B TO BpeMs KaK no cepo-
rpynnam B, Y n W-135 octaBanacb ctabuibHon. B KBebeke
ypoBeHb 3ab0/ieBaeMOCTH, CBSi3aHHOW ¢ ceporpynnon C,
CHM3MUACA ¢ NMKoBOro 3Ha4vyeHus 1,4 Ha 100 Tbic. 4O MeHee
0,1 Ha 100 TbiC. HaceneHusa B Te4eHne 7-NeTHero nepuoga
HabnogeHns (¢ 2001 r.) [50]. OnATb Xe, umetoTca cBuae-
TenbCcTBa NONYNALMOHHON 3aLUUTHI.

B 2009 r. HauMoHanbHbIM KOHCY/bTAaTUBHbIA KOMUTET
no UMMYHU3aLIMM PEKOMEHAO0BAN UCMNONb30BaTb AN UMMY-
HU3aUMW YeTbipeXBaNEeHTHY0 KOHBbIOTMPOBAHHYID MEHWH-
FOKOKKOBYIO BaKLMHY B paHHEM MOAPOCTKOBOM BO3pacTe,
[laXke B Tex c/yyasx, Koraa MeHWHIOKOKKOBasi KOHbIOMU-
poBaHHas BaKLUWHa Oblna BBeAeHa pebGeHKy B rogosasom
BO3pacTe MNno nporpamMmme BaKuUMHaLuW. B HEKoTopbIX Mpo-
BMHLMAX B PEKOMEHJaLMGX ANs MNa/illero AeTCKoro Bo3pac-
Ta A03a KOHbIOIMPOBaAHHOW MEHWHIOKOKKOBOW C-BaKLUMWHbI
Oblfla 3aMEeHeHa YeTbIPeEXBaANEHTHON KOHBbIOrMPOBaHHOM.

CoeauHeHHble LWUTaTbl

KOHCYNbTaTUBHbIM KOMWUTET MO MNPOBEAEHUIO MMMYHMU-
3aumun CLUA B okTa6pe 2010 r. o6HOBUA peKomeHaauuu
N0 MEHWHIOKOKKOBOM MMMYyHM3auun [34]. lNpeabigywme
pekomMmeHgauum ot 2005 r. npegnonarany PyTUHHYIO Bak-
LMHauUM0 noapocTKoB (B Bo3pacTe 11-12 neT) ¢ UCMOSb-
30BaHUEM YeTblpexXBaNIEHTHOM KOHBIOTMPOBAHHON MEHWH-
FOKOKKOBOW BaKLWHbI BO BPEMS BU3UTa B y4ypexieHue
3[paBOOXpaHeHNs Ha NpeanoapocTKoBOM 3Tane. OaHako,
B CBSI3M CO CHUXEHWEeM MMMyHMUTETa Mnocine BaKuuHauuu
B 5-neTHeM Bo3pacTe, B oKTa6pe 2010 r. 66110 peEKOMEHA0-
BaHO BBOAMUTb BGYyCTEPHYto 403y Yepe3 3—5 neT oT nepBoHa-
YanbHOW UMMyHM3aUUK. Kpome Toro, 6bin TaKKe PeKOMEH-
[OBaH [OBYXA030Bbl rpadpuKk BaKuMHaUMKW (C MHTEpBaNIOM
2 mecsua) ona nuy B Bo3pacte 2—54 neT, HaxoAswmxcs

B ONpefefieHHbIX YCNoBUsX. ITUM BaKLMHMPOBAHHbLIM CyOb-
eKTam Oblfla TaKXKe peKOMeHJoBaHa peBaKLMHauus B BUae
6ycTepHon A03bl Yepe3 5 netT. KoHblormpoBaHHasa BaKLMHa
ceporpynnbl CY-Hib, a Takke BakunHa MenACWY-CRM moryt
cTatb goctynHbimu B CLUA ana mnageHueB v AeTen scebHo-
ro Bo3pacta [51].

Ky6a

B 1983 r. 6bla 3apernctpypoBaHa BCMblWKa MEHUH-
FOKOKKOBOM MHPEKUUM ceporpynnbl B, yactota 3abone-
BaemMocTu coctaBuna 14,4 Ha 100 TbIC. KUTENen B LENOM
[52]. HaunHaa ¢ 1982 r., nporpaMma BaKuuHauuu Obina
WMHWLMMPOBAHa B rpynnax BbICOKOrO pPUCKa, a 3aTeM y mna-
OeHUeB, aeTen M NoApOCTKOB B BO3pacte oT 3 MecsiueB
0o 24 net, ¢ UCNONb30BaHMEM BaKLUMH Ha OCHOBE GENKOB
Hapy*HoW Memb6paHbl ceporpynnbl B (OMV) mecTHOro npo-
M3BOACTBA, a TaKXe MNoancaxapuaHoW BaKLMHbI Ceporpyn-
nbl C. C 1991 r. BaKuUMHa CTafla WKWPOKO UCMNOJIb30BaTbCH
B rpadpmke UMmMyHM3auumn geten B 3 U 5 mecsaueB, 4To Npu-
BE/0 K CHUXXEHWIO YyPOBHS 3ab01eBaemMoCTM MHBaA3UBHOWM
MEHWHIOKOKKOBOW MHpeKunen ¢ 6,5 cnydyaeB Ha 100 Tbic.
HaceneHunsa B rog B 1989 r. go 0,8 Ha 100 ThiC. HaceneHus
B roa B 1993 r. [52-54].

CtpaHbl AppukaHcKoro «flosca MEHUHruta»

AnNUMaemMUYECKMe U 3HAEMUYECKUE YPOBHU MEHMHIO-
KOKKOBOW MHOEKLUMKN B cTpaHax ADPUKK, PaCMOfIOKEHHbIX
K tory oT Caxapbl, OCTaloTCqd cepbe3Hon npobriemon 3apa-
BOOXpaHeHus. bopbba ¢ 3TUMK INUAEMUSMU, CBA3AHHBLIMU
¢ ceporpynnown A, N. meningitidis, ocHOBaHHasi Ha cTpaTeruu
PEaKTMBHOW BaKUMHaLUMW MonucaxapuaHbIMU BaKLMHaMMU,
NPOAEMOHCTPUPOBaANa Hanuyme orpaHuyeHu B MNpepbiBa-
HUK 3TUX anuaemun [55]. MNMpoeKT «MeHUHIUTHasa BaKLUMHa»,
naptHepctBo mexay BO3 u PATH npu dwmHaHcoBoM nog-
nepxke doHaa bunna u Menunabl lTentc paspaboTanu
KOHBIOTMPOBAHHYID MEHWHIOKOKKOBYIO BaKLMHY, W3roToB-
NIEHHY0 HAMNCKMM MHCTUTYTOM CbIBOPOTOK, TaK Ha3biBae-
mMyto MeHAdpuBak (MenAfriVac), u npeaBapuTeNnbHO KBanu-
duumnpoBaHHyto BO3 B 2010 r. KnnuHKyeckue nccnegoBaHus
y adbpuKaHLeB B Bo3pacTe 1—29 neT nokasasu, 4To BaKLMHa
Bbl3Basia 3Ha4MTe/IbHO 60/iee CUNbHYIO M YCTOMYUMBYIO peak-
LMIO Ha rpynnbl aHTUTEN, YeM YeTbipexBaseHTHas noaucaxa-
puAHas BaKLMHa C aHaNorMyYHbIM PeaKToreHHbIM npodunem.
BaKuuMHa TaKKe MHAyuMpoBana MMMYHOOTMYECKYO NaMaTb
[56]. Oxknpaetcs, 4TO BHEAPEHME U LUMPOKOE MCMOSb30Ba-
HWe 3TOM BaKLMHbI N5l €€ NPUMEHEHUS y IeTel, NOAPOCTKOB
M B3POC/bIX B BO3PaCTHbIX rpaHuuax ot 1 roga Ao 29 net
B CTpaHax, pacrnofloxeHHbIXx K tory oT Caxapbl, Cnocob6-
Hbl FEHEpPMpPOBaTb KOMNNEKTUBHbLIN MMMYHUTET, o6ecneymBas
3pdEKTUBHOE BAUSHME Ha 3ab0NeBaEMOCTb U HOCUTENb-
CTBO, KOHTPOAMPYS MHPEKLMIO MEHUHTOKOKKa ceporpyn-
nbl A HE TONbKO B BaKLMHWMPOBAHOM KOropte, HO U cpeau
neten n B3pocnbix ctapuwe 30 neT.

Cucrembl, UCNOJIb3YOLULUE BaKLUHbI A1 GOPbObI

€O BCNbilLKaMu 3a60oneBaHUsA

B TeyeHWe HECKONbKUX [OEecAaTUNeTUh nonucaxapua-
Hble MEHWHIOKOKKOBbIE BaKLMHbI Urpasn KIOYEBYIO POSib
B npodunaktmke nHdpekummn. OHM oKalzanucb 6e30nacHbIMU
M adPEeKTUBHbIMU B 6GopbbE CO BCMblWKaMKU U aNnaemus-
MU. OAHaKo, B COYETAHUWU C APYTMMU HEKOHBIOMMPOBAHHbLI-
MU MOAMCcCaxapuaHbiMKM BaKLMHaMKW OHW He obGecrneynBatoT
a[leKBaTHYIO MMMYHHYIO peaKLUIO Y ManleHbKKX geTen. Jarke
y NauueHToB cTaplie 2 neT NpPOoAOIKMUTENbHOCTb 3alMUThI
orpaHuyeHa. Kpome TOro, OHM CrocoGHbI MHAyLMpPOBaTb
HEeJOoCTaTOYHbIM MMMYHHbIM OTBET MOc/e BBEAEHUS nocre-
ayouwmx gos [1,46].



MeHMHIOKOKKOBbIE MOSIMCaxapua-NnPOTEUHOBLIE KOHBIO-
rMPOBaHHbIE BaKLMHbI ABASIOTCSH BaKHbIM Warom B npodm-
NTAKTUKE MEHWHIOKOKKOBbIX WHdeKuun. KoHblormposaHue
nonucaxapuaoB C HOCUTENSAMU 6E/TKOB (HETOKCHMYHbIN MyTaHT
TOKCUHa andTepun [CRM197] nnn CTONGHSKA) U3MEHSET
otBeT T Knetok. Koraa B KIEeTKM pacnos3HaloT nonucaxa-
pua, OHW 3anycKalT MPOLECC KOHbIOrMpoOBaHMA 6enKo-
BOro HOCUTENS W MNpeacTaBAsfoT anuTonbl nentnga CD4+
T KneTkam. 3TOT aHTUTEeHHbIM KOMMIEKC MHAYLMPYET Bbipa-
60TKY MOBbLIWEHHOIO YPOBHSA aHTUTesN, o6ecneyvymBaeT WX
60nee BbICOKYIO aKTMBHOCTb, B TOM YMC/IE Yy MaNeHbKMX
EeTen, U NoBbllaeT GaKTEPULIMAHYIO aKTUBHOCTb CbIBOPOT-
KW. B OTAaM4Me OT HEKOHBLIOMMPOBAHHbIX MOSMCaxapuaHbIX
BaKLWH OHW MOTYT Bbl3blBaTb MMMYHOSIOTMYECKYIO NaMsTh,
obecreynBas 6yctep-adPeKT npu NOBTOPHOM 3aparKEHUU.
OHM MOTYT TaKXe YMEHbLNTb HOCOMNOTOYHOE HOCUTENbCTBO
N. meningitidis, n, TakMM 06pa3oM, HEMPUBUTLIE NtOAN ByayT
KOCBEHHO 3alumileHbl 6narogaps apdeKTy KONNEKTUBHOro
UMMyHUTETa [1, 46].

B 1990-x rr. ®paHumsa, Bennkobputanua, HuaepnaHasl,
LBenuapus, MicnaHus, a Takke MHOrMe appuKaHcKue cTpa-
Hbl MCMONb30Bann ABYXBaNEeHTHble, MPOCTble NoaMcaxapwu-
Abl, BaKuuHbl ceporpynnbl A u C Ans KOHTPOAS BCMbIWEK,
B 7O Bpems Kak CLUA, KaHaga, Utanus, MopTyranua, daHus
n CaypoBcKas ApaBus pyTMHHO MCMNONb30Basu YeTbipexBa-
NIEHTHbIA NPOCTOM nonucaxapua BakuuHbl A, C, W-135 n 'Y
[57]. TakoW noaxod NPMBOAUT TOSIbKO K BpeEMEHHOMY 3 deK-
Ty, U HEKOTOPble CTpaHbl, BKItoYaa KaHaagy [108], B HacTo-
duee BpPeMs CYMTAIOT, YTO KOHbLIOrMPOBaHHbIE BaKLMHbI
npeanoyYTUTENbHbl NP 60pb6Ee Co BCMbllWKaMu. B 063o0pe
€BPONENCKNX cTpaH, nposegeHHom B 2007 r. EBponenckmum
COI30M MO 3MMAHaA30pY Haj MHBA3WBHbIMKM GaKTepuasnb-
HbIMWU UHeKUnamu, 74% (n = 17) pecnoHAEeHTOB pPeEKo-
MEHA0BaNN MEHWHIOKOKKOBbIE BaKLMHALMK B AOMNOJHEHME
K XMMUONPODUAAKTUKE MNPU HaIMYUU TECHbIX KOHTAKTOB
B CUTyaLMM BCMbILWKKU U YCIOBKUK, ECIM 3a60/1eBaHNe Bbl3Ba-
HO NpeaoTBPaTMMOM C MOMOLLBI BaKLUKUH ceporpynnon [58].
Kpome TOro, AeBsATb CTpaH ONpeaenunv anugemuonoruvye-
CKWIW Mopor Ans Hayana KamnaHuu IOKanbHOW WU peruno-
HaNbHOM BaKLMHALMKM BO BPEMS BCMbIWKA MEHWHIOKOK-
KoBOW MHeKUMU. Ha ocHOBaHWK 3TOro 6blna npensiorKeHa
pekomMeHJaumsa ans «pa3paboTKM PYKOBOASALLMX MpaKTuye-
CKMX YKa3aHuIi Ons UCNob30BaHUS B MPUOPUTETHLIX obna-
CTAX Ha OCHOBe GaKTUYECKMX AaHHbIX MW KOHCEHcyca»
[58]. B naHHOM pyKoBoacTBe, onybnnkoBaHHom B 2010 r,
HanMcaHo, 4YTO «eCNK cllydanh MEHWHTOKOKKOBOW MHpEKLMK
BbI3BaH WTaMMOM, KOTOPbIA MOXHO NpeaoTBpaTUTb C MOMO-
b0 JOCTYNMHOW NLLEH3NPOBAHHOM BaKLMHbI, B AONOJHEHWE
K XMMHOMPOOUNaKTUKE MPU HaIMyMKU GbITOBbIX KOHTaKTOB
[ONXKHa 6bITb NpeaoXKeHa BaKunHaunsa» [109].

TUNUYHBIM NPMMEPOM Noaxoda K BCrblllKe Gbina Kamna-
HUS MEHWHIOKOKKOBOM WMMMYyHM3auuu B HoBon 3enaHauu
B 1985-1986 rr. Bcnbllwka MEHMHIOKOKKOBOW MHQEKLMK
ceporpynnbl A npousowna B OkneHae (HoBas 3enaHaus)
B 1985-1986 rr., yactota gocturana 8,3 Ha 100 TbiC. KuTe-
fien, U 3To NpPMBENO K HEO6XOAMMOCTM MPOBEAEHUS BaK-
UMHaAUMKM nonucaxapuaHom MEHWHIOKOKKOBOW BaKLMHOWM
ceporpynnbl A [59]. BakunHauus 6bli1a HaueneHa rnaBHbIM
obpa3omM Ha geter B Bo3pacte oT 3 MecsueB ao 19 ner,
OCOGEHHO M3 pervoHa, rae NpoXKMBalT Maopu M Hacene-
HME TUXOOKeaHCKMX OCcTpoBoB. KamnaHus Gblna npuaHaHa
YCMNEeLWHON, TaK KakK HWU OOHOro cnyvyas 3aboneBaHus cepo-
rpynnbl Ay geten Bo Bpems NpoBeAeHUst NporpaMmbl 3ape-
TMCTPUPOBAHO He 6b110 [59].

anugemus 3aboneBaHUs MEHWMHIOKOKKOM Ceporpynmbl
B Havyanacb B 1991 r. B HoBoM 3enaHauu, 4actota 3abone-
BaemocTu gocturana 17,4 Ha 100 Tbic. [60]. Ha KnoHanbHbIN

Komnnekc ST-41/44 npuxoaunocb okono 85% cnyyaes [60].
CneumanbHas BaKUMHa, cogepralias cneunduyeckume wram-
Mbl ceporpynnbl B ¢ ucnonb3osaHnem OMV n3 ST-41 /44 kno-
HaNbHOrO KOMMJEKCa U M3BECTHbIX Kak MeNZB™ (HopBex-
CKMN WHCTUTYT 3apaBooxpaHeHuss u Novartis Vaccines),
BBefeHa B 2004 r. u, KaK coobliaetcs, 6bina Ha 80% adpdek-
TUBHOW Yy MNageHLEB 1 aeTen ctapwe 5 net [61] B nepsbin
rog nocne MMMmyHusauum. OgHaKo Ha BTOpOM rog nocne
NPUBUBKKN 3QPEKTUBHOCTb 3HAYUTENBHO CHU3UNACh COOTBET-
CTBEHHO YMEHbLUEHWIO 40NN AETEN, ¥ KOTOPbIX COXPaHAIUCh
B CbIBOPOTKE 3alMTHble TUTPbl GaKTEPULMAHLIX aHTUTEN
[62, 63]. JanbHenwn aHann3 NoKasbiBaeT, YTO Ansa OO0CTU-
KEHMA ycrnexa BaKHbl HE TONIbKO BbICOKWE TUTPbI aHTUTen
nocne NepBMYHOIO Kypca, HO TaKXe He06X0AMMbIM YCIOBMEM
ONs JONTOCPOYHOM 3aliuUTbl SBASETCS BBeaeHne 6yctepHom
[03bl [64]. laHHas nporpamMa MEHUHIOKOKKOBOW UMMYHMU-
3aumn 6bina 3aBeplieHa B 2006 1.

B Hopsernu BcnblWKa 3ab60/eBaHM MEHUHTOKOKKOM
ceporpynnbl B, CcBfi3aHHbIX C K/IOHaJbHbIM KOMMIEKCOM
ST-32, Havyanacb B 1974 r. [65]. BakunHbl co cneunduye-
CKMMM WTaMMaMW SIBUIUCb BaXHbIM WHCTPYMEHTOM Af1s
obecrneyeHuns KOHTpONS Benbllwek B Hopsernn n HopmaHanm
[66, 67]. Kak y»e ynoM1MHanocb B pasgesne, NocBsLEeHHOM
®paHumMuK, B LeneBon rpynne HaceneHus HopmaHauun (Bce
Xutenu monoxe 20 net) 6bl10 OTMEYEHO CHUMXKEHUE Yucha
3a6oneBaHui ¢ 31,6 Ha 100 Tbic. A0 5,9 Ha 100 TbIC. BO Bpe-
M$ MHBaA3WMBHOW MEHUHIOKOKKOBOM WHOQEKUWW B nepuoj
¢ 2006 no 2009 rr. [52].

HecmoTps Ha TO, 4TO 4Yacto B 6opbbe C MHPEKUMeEN
MCNOMb3YIOTCH aHTUBMOTUMKMU, HO MEHWMHITOKOKKOBAas COMpO-
TUBNSIEMOCTb OTHOCUTENIbHO HEBENMKa [68], Mcnonb3oBaHue
BaKLWH BO BPEMS BCMbIWKW MMEET BbICOKMI NOTEHLMan ans
OrpaHUYeHns UICNOb30BaHNA aHTUOGUOTUKOB.

OKOHOMMYECKNE [aHHble OTHOCUTENbHO CTOMMOCTHU
MepPonpUaTU No 6opbbe CO BCMbIWKOW MHOEKLMU CKYAHbI.
B 1998 r. B CLLIA npoBeaeHo uccnegoBaHue, npeanpuHaToe
B CBSA3M C 7 cny4yasMun 3abonieBaHUs MEHUHITOKOKKOM rpyn-
nbl C Bo ®Pnopuae y aetein B Bo3pacte 2—18 net. B TeyeHne
3 aHen 13148 4enoBeK Noay4ymnu NpuBMBKU MEHUHIOKOK-
KoBon ACWY-nonucaxapuaHon BaKuuHon (Menomune,
Sanofi Pasteur Inc) ans KoHTpons Hag BenblwKoW. OXxBaT BaK-
UnHaumen onpegenanca B 86—99% npu ctoumoctn 370 ThiC.
nonnapos CLUA. B TedyeHne nocnegytollero roga 6bi10 BbisiB-
NleHo nATb cnyvyaeB 3aboneBaHus ceporpynnbl C, 4eTbipe
M3 HUX Y NaLMEHTOB, KOTOPbIE HE NONYy4YMUIuU BaKLUmMHbI [69].

Mcnonb3oBaHue LMGOPOBbLIX TEXHOMOMMM WUMEET MOTEH-
uMan ans ynydleHus cBsi3M BO BPeMsl BCMbIWKWA MEHWH-
FOKOKKOBOW MHPeKumn [70]. Hanpumep, 310 MOryT 6biTb
TEKCTOBbIE COOOLEHNSA WM INEKTPOHHbIE NMUCbMa, MHPOP-
MUPYIOLWME YHaLLMXCA LWKON WU CTYAEHTOB YHUBEPCUTETOB
0 TOM, 4YTO OTMEY€eHa BCMbILWKa, U JaeTcs COBET, KyAa M Korga
obpallatbcs no noBoAy BakuMHauuu. CyllecTBYET PUCK, YTO
WMHCTUTYLMOHaNU3aLMs U YCNex Taknx TEXHONOrnin 6yaeT cTo-
ATb Ha MNyTW anbTEPHATUBHOIO MOAXOAA, KOTOPbLIM ABASETCS
onepexatoLas UMMYHU3aLMs anpuopu.

XaaxX v gpyrue noesakm,

CcBfi3aHHble ¢ 3a6oseBaHueM

Mocne BCMbIWKK 3aboneBaHUsA, Bbl3BAHHOIMO Cepo-
rpynnon A BO Bpems nanoMHuyectBa B Mekky B 1987 r.,
CaynoBcKasi ApaBus MMEET MaHAaT Ha MoJjiydeHue [OByX-
BaJIEHTHbIX NoAncaxapuaHbix U C-BaKLMH 415 NaqOMHUKOB,
Xenawlmx BbexaTb B CTpaHy [71]. BenblwKa WMHOEeKUuH,
Bbl3BaHHbIX ceporpynnon W-135, npousowna BO BpeMms
xaara B 2000 1 2001 rr. [69]. B nocneayowue rogbl BCMblLu-
KW NPOU30LLIN cpean MycylbMaHcKoro HaceneHuns B CLUA,
Benuko6putaHuu, MNspaune u PpaHumm [72], a TaKke

NEAUATPUHECKASA ®APMAKOJIOIUSA /2012/ TOM 9/ N2 1



JNekuyusa

B bypkunHa-®aco [110]. OTBETCTBEHHbIMW 3@ 3T BCIbILLKK
6binn ceporpynnbl W-135, npuHagnexalime K KoMnieKkcam
ST-11/ET-37, HabnogaBwumMcs paHee B Bennko6puTaHuu
B ceporpynne C. B aton cBA3n ST OTHOCKTCS K «4epenoBa-
HUIO TMna», a ET-37 — K «KNIOHaNbHOMY KOMMIEKCY», KaK
3TO OnpeAeneHo MyNbTUAIOKYCHOM nocnefoBaTebHOCTbIO
TUNUPOBaHUA, cnocoby AeneHuss Ha NnoaKaTeropuu cepo-
rpynn. B CaygoBcKow ApaBuM nocne MMMYHM3aLWKU YeTbl-
pexBaneHTHON MeHWHroKokkoson ACWY-nonucaxapuaHow
BaKLMHOM BCNblWeK 6onblie He 6bino. HaynHasa ¢ 2002 r.,
BaKLMHY CTanu TpeboBaTb A5 BCEX MyTeWeCTBEHHWKOB,
y4acTByowmx B xagke [74]. B 2010 r. Caynosckas ApaBus
1 UHOoHe3uMs nepewsiv OT NPOCTON NnoincaxapuaHomn K YeTbl-
pexBaneHTHOM KOHbIOrMPOBAHHOW BaKUWHE AN NanoMHU-
KOB XaZ)Ka 1 yMpbl.

MeHWHIOKOKKOBasi BaKUWHaALUMUSA, B TOM 4YuCNe YeTbl-
pexBaneHTHas KOHbIOrMPOBaHHAsA MEHWHIOKOKKOBas, peKo-
MEeHZyeTCq BO MHOMMX CTpaHax Ans MHAMBUAYaNbHbIX NyTe-
LUEeCTBEHHUKOB B TaKMe permoHbl MMpa, KaK toxHas AbpuKa
(cTpaHbl AdpuKaHcKoro «[losica MEHWHIUTa») U Apyrue, rae
MMEETCS PUCK 3apasHbix 3a6oneBaHui [21]. YHMBepcanbHble
nporpamMbl MEHWHTOKOKKOBOWM WMMMYHM3aLMKM B CTpaHax
CO BCMblWKaMK UOEKUMN B TO Ke BPEMS CHMKAIOT PUCK
3apakeHus ans TYpucToB.

0630p no cTpaHam/peruoHam

ANnaemMnoNnorus MEHUHIOKOKKOBOM MHQPEKLMUK Xapak-
TepuadyeTca AMHaAMUYHOW W HenpeackalyeMon MNpupoaow,
60/blLOW pervoHanbHoOW BapuabenbHOCTbO 3aboeBaemMo-
CTW, 4acToToM W pacnpeaeneHnem ceporpynn. Kpome Toro,
3a60/1eBaHNE MOXET BO3HWKHYTb B BWAE BCMbIWKK WK
ANNAEeMUKU, TEM CaMblM NOAYEPKHYB HEOBXOAMMOCTb BblGO-
pa cTpatermuM BaKUMHOMPODUIAKTUKM MEHWHTOKOKKOBOWM
MHPEKLIMM B KOHKPETHbIX CTPaHaXx.

KoHblorMpoBaHHas MEHMHIOKOKKoBas C-BaKuUMHa umeeT
yHUBEpCcasbHble peKoMeHZaUMn U GUHAHCOBO KOMMEHCUPY-
€TCA B HEMHOIMX cTpaHax: BennkobputaHuu, HugepnaHaax,
benbrun, Ucnavun, Ucnanguun, Upnavguu, ®panumu, lep-
MaHuu, Jliokcembypre, MNopTtyranuu, Lesenuapun, Bpasunnun,
ABcTpanun n KaHage. B Utanuu n Ha Knunpe nmeroTcsa peko-
MeHJaLMK Ha Cly4Yan BbICOKOrO pUCKa. TONbKO ABE CTpaHbl
(CLWA v Kanapa) vmeloT oblweHauuoHanbHble peKkoMeHaa-
LMK, @ TaKKe KOMMEHCUPYIOT YETbIPEXBANEHTHYIO MEHWHIO-
KOKKOBYIO KOHbIOTMPOBaAHHYIO BaKLMHY MPOTMUB ceporpynm A,
C, W-135 1 Y; 1 [peuns B HacTosiLee Bpems cTana TpeTben.
MpenmMyLLecTBO 415 MOAMTUKOB COCTOWUT B pPEKOMEHAALMM
MCMNONb30BaHUA YeTblPeXBaNEHTHOW MEHUHIOKOKKOBOW
KOHbIOrMPOBAHHOM BaKLMHbI B CTpaHax, rae He Bce YeTbipe
ceporpynnbl WKWPOKO pacnpocTpaHeHbl M3-3a BO3MOXHbIX
BPEMEHHbIX M3MEHEHWI ceporpynn, v Ana 3alwuTbl Typu-
CTOB KaK Bbe3XKalolnx, TaK M Bble3XKalolWnx M3 CTpaHbl.
MaccoBble KamnaHuM No BaKLMHALMK C UCMNOSIb30BAHUEM
KOHbIOrMpoBaHHbIX BaKuuH (MenAfriVac) 6biiM BBeOEHDI
B adpuKaHCKMx cTpaHax B 2010 r. Takum obpasom, Asug,
yactb AdpuKK, YacTb EBponbl, Poccus, BavkHuin BocTok
M B6ONbLWMHCTBO CTpaH JlaTMHCKOW AMEpUKKM nonaratTca
Ha KOHTPONMPOBaHMWE BCMbIWEK MPU MOMOLM XMMUONpodu-
NAKTUKKW, BaKUMH UKW UX COYETaHUA. B oTanumne oT JaHHOro
noaxoga K npodunakTtMKe MEHWHIOKOKKOBbIX WMHObEKUMM
NMHEBMOKOKKOBbIE KOHbIOrMPOBaHHbLIE BaKLMHbI B HACTOS-
Lee BpeMS PEKOMEHAYIOTCS K MPUMEHEHMIO BO MHOTMX CTpa-
HaX, U pacxoabl Bo3mellatoTea [75, 76].

B KOHTeKcTe 0630pa MMEILWMXCSH CTpaTerMi B pasnuny-
HbIX CTPaHax U perMoHax He UCKIOYEHO, YTO Ype3BblYalHble
M yHMBepcasbHble PEKOMEHAAUMW MO KOHBIOrMPOBAHHbLIM
MEHWHIOKOKKOBbLIM BaKuuMHaMm ana ceporpynnbl C 6bian
Bbl3BaHbl HU3KOW OCBEAOMIIEHHOCTbIO, TMMOANArHOCTUKON U,

COOTBETCTBEHHO, 3aHUXKEHHbIM YPOBHEM 3ab60/seBaeMoCcTu
MEHWHTOKOKKOBOW MHDEKLMEN B LIENOM, U 4aCcTOTbl Clly4aeB
ceporpynnbl C B YaCTHOCTK.

Bo-nepBbiX, BO3MOXHO, 3TO CBSiI3@aHO C MHEHMEM, 4TO
HEKOTOpble CTpaHbl ABAAKOTCS CTpaHamu «ceporpynnbl C»,
TOrga Kak gpyrue — «ctpaHamu ceporpynnbl Br. Bo-BTOpbIX,
BO3MOXHa HenpaBuibHas AWarHOCTMKa Mpu NPUMEHEHUM
TecTa «HebnegHewLwen CbifMn» CO CTEKNSAHHbIM CTaKaHOM,
TaK KakK MEHWHIOKOKKOBas MHOEKLMUSA MOXKET NpoTeKaTb 6e3
XapaKTepHOW Cbinu. B-TpeTbux, yBEPEHHOCTb, YTO OCHOBHbIE
QHTMOMOTUKM NOAENCTBYIOT Ha BCE MEHMHIOKOKKOBLIE CEPO-
rpynnbl, TOrAa KaK MEHWMHIOKOKKOBas C-BaKuuMHa Hanpase-
Ha TONbKO Ha OAHY ceporpynny. HakoHel, Mcnonb3oBaHWe
«MoAeNn» MHEBMOKOKKOBOM KOHbLIOMMPOBAHHOWM BaKLMHbI,
KOTOpPasi OXBaTbIBAET HECKOJIbKO CEPOSIOrMYECKMNX TUNOB, BO3-
MOXHO, NPUBEO K OTCPOYKE peann3daunmn MEHNMHIOKOKKOBOWM
KOHbIOTMPOBAHHOW BaKLMHbI B OXWAAHWW YHUBEPCanbHOM
BaKLMHbl, OXBaTbIBalOLLEN MHOXKECTBO ceporpynn. Agantupys
pPeKOMeHAAUMM N0 TaKUM MEHWHIOKOKKOBbLIM KOHbLIOrMPO-
BaHHbIM BaKLMHaM K HalLMOHa/bHbIM cTpaTerusm, 6yaem
oTCTamMBaTb rMnoTesy «4em 60/blie — TeM JlyyLue»r.

06GcyXaeHue

BHe 3aBMCUMMOCTM OT HaLMOHANbHOW WAW MeXAyHa-
POAHOM MOJIMTUKM MEHMHIOKOKKOBOW MMMYHW3aLUMKU Mano-
BEPOSATHO, YTO 6yaeT AOCTUrHyTa rnobanbHas NUKBMAALMSA
MEHUHIOKOKKOBOW MHpEKUMU. B 3TOM nnaHe OHa CXoXKa
CO CTPENTOKOKKOBOM MHEBMOHMWEW, A€ OOCTUIHYT 3Hauyu-
TENbHbIA yCNneX He TOMbKO B CHUXEHWW HOCOMIOTOYHOrO
HOCUTENbCTBA BaKLMHHbIX CEPOTUMOB, HO U B CHUMKEHWUK YUC-
Na 3aboneBaHnin B pe3ynbrate UCNob30BaHUs MHEBMOKOK-
KOBbIX KOHBIOMMPOBAHHbIX BaKUMH [77]. OTKPbITblE MEHWUH-
FOKOKKOBbIE M MHEBMOKOKKOBbIE WHPEKLUMU MOryT ObiTb
COKpalLLleHbl 0 04EHb HU3KOMO YPOBHS, HO C HOCOTIOTOYHbIM
HOCUTENBCTBOM 3TUX MWMKPOOPraHMamMoB 6Gopbba [0 non-
HOr0 MX YHUYTOXKEHUS 3Ha4UTENbHO 6osnee TpyaHasa [78].
XOoTS nocne Ucnofb30BaHUs 7-BaIEHTHOW NMHEBMOKOKKOBOM
KOHbBIOrMPOBAHHOM BaKLMHbI OTMEYaloTCs CMEHbl CepoTy-
MoB, HET HUKAKMUX AOKa3aTeNbCTB TOro, YTO 3TO NMPOUCXOANT
B KJIMHUYECKN 3HAYMMOW CTENEHN C MEHWHIOKOKKOBOM BakK-
LMHON. BO3MOMXHO, YTO B HEKOTOPbLIX CTPaHax Ha MOJIUTUKY
MCMONb30BaHWA MEHUHIOKOKKOBbIX BaKLMH BAUSET onace-
HWe, YTO 3aMeHa MOXKET NPOM30MTU C ceporpynnon B.

Mpn cpaBHEHWW CTPaH, UMEILLMX U HE UMEIOLMX NPOo-
rpaMmMy MUMMYHU3aLMKU C UCNONb30BaAHUEM KOHbLIOTMPOBAH-
HOM MEHUHIOKOKKOBOM C-BaKLMHbI, npumep PpaHumm 9Bns-
€7Cs caMblM NoKa3aTeNbHbIM. Bo ®paHLuun, HecMOTpS Ha MUK
3ab60/1eBaeMOCTH, Bbl3BaHHOW ceporpynnon C B nepBom
[ecsATUNeTMN 3TOr0 BEKa, YHWBEpPCa/bHble pPeKoMeHaauuu
otcytcTBoBanu Ao 2009 r. lNoxoxKe, YTO 3KOHOMMWKa 3apa-
BOOXPaHEHUS fIBUNACb Ba)XHbIM MEXaHUM3MOM B 3afepiKKe
peann3aunun YyHMBepcaabHOM UMMYHM3aLMKU NPOTUB MEHWH-
roKokka ceporpynnbl C Bo @paruuu [29]. Apyrum daktopom
6bIN0 0CO3HaHWe Toro, 4To K 2007 I. ypOBEHb MHBA3MUBHbIX
MEHMHIOKOKKOBbIX 3a6oneBaHuin Bo PpaHuumn 6bii Bhbllle,
4yeM B CTpaHax, KOTopble yXKe BBENW YHUBEPCANbHYIO MEHWUH-
FOKOKKOBYIO ceporpynnbl C MMyHU3aumio [79].

Y70 KacaeTcqd UMMYHM3aLMKN NOAPOCTKOB [23], TO B 0OAHOM
uccneaoBaHMKM BblAeneHbl CylecTBylowmne 6apbepbl, Takue
KaK ob6llecTBEHHOE MHeHue (Hanpumep, 6e30MacHOCTb),
OTHOLIEHWE MNPAaKTUKYOWMKX CheunanucToB (Hanpumep,
[BOWCTBEHHOE OTHOLIEHWE K peKoMeHaauuam), npobnema
[OCTaBKKU (Hanpumep, AOCTYNHOCTb), NOCTaBKa U PpUHAHCK-
poBaHue, cornacoBaHWe BOMPOCOB «CTOMMOCTb/BOMPOChHI
dUHAHCMPOBaAHUS» U OTCYTCTBME KOOPAMHALMM NO CPOKaM,
Kacallwmmes pekomeHaaunn [24]. 310 roBopuT O TOM, YTO
HeobxoAnMMO npocBelleHne o6LEeCTBEHHOCTU O npodune



6e30MacHOCTM MEHUMHIOKOKKOBOM KOHbBIOrMPOBaHHOW BaK-
LMHbI, HEOBXOAMMO pacliMpeHrne 3HaHWK MNPaKTUKYIOLLNX
crneuManncToB B BOMpocax Hay4yHOro 060CHOBaHUS PeKo-
MeHAaummn, ynydylweHue gocTyna K BakunHaMm, 6onee nparma-
TUYHbIM NOAXOA K COrflacuio NOAPOCTKOB. TaKxe Heo6XoaAnMbI
LOMNONHUTENbHbIE UCCNELOBaHNS B 061aCTU MEHUHITOKOKKO-
BOM 3KOHOMMKM 34paBOOXPaHEHUS U COBEpLIEHCTBOBaHME
KOOpAMHaL MK, — BCE 3TO MO0 6Gbl MPUBECTU K YCOBEPLLEH-
CTBOBAHWI0O MEHWHIOKOKKOBOW BaKLUMHALMK MNOAPOCTKOB.
HoBble cTpaternv B LieNsiX COBEPLUEHCTBOBAHMUS 3TOr0 Mpo-
Lecca MOryT BKIOYaTb «MpaBW/ibHblE BU3UTbl» B KIMHWUKM
ANS nponaraHibl 340P0BbS M 06pa30BaHMs, Kak 3TO NMpouc-
XOAWMNO C BaKLMHAMK NPOTMB BUPYCa NanuaIoMbl YeNoBeKa.
BnonHe BEepPOATHO, YTO MNOAPOCTKM OyAyT MOTUBMPOBAHLI
K CBO€EW BaKLMHaLMKU C Lenblo obecrnevyeHns obLen 3alinTbl
cpeav CBOMX CBEPCTHMKOB.

Copencteme KONNEKTUBHOM 3alUMUTE MMENO NEPBOCTENEH-
HOE 3Ha4yeHue Ana ycrnexa nporpamM MNPUMEHEHUS KOHbIO-
TMPOBaHHbIX MEHWHIOKOKKOBLIX C-BaKLMH, NpefocTaBuB
TaKMM 06pa3oM BO3MOXKHOCTb A0OWUTbCH 3HAYUTENbHOro
CHUXKeHUs 3aboieBaeMoCTU. SDPEKT KOMNEKTUBHON 3alln-
Tbl Habnlo4aeTCqd B CHMXEHWW TEMMOB MepeHoca Hace-
neHvem ceporpynnbl C M coKpaleHnun 3aboneBaemMocTu
MEHWHIOKOKKOM ceporpynnbl C cpean HENPUBUTLIX KL, 3TH
HabGMIOAEHMS UMEIOT pellatolee 3HaYeHWe MNpu MPUHATUK
peleHuss 0 cTpaTerMn BaKUMHaLMK, NpU peannsauuun npo-
rpaMm MMMyHM3auuu. [ocnegylowas nporpaMmma MOXKeT
6bITb BbINOSHEHA B N11060OM BO3PaCTHOM rpynmne B cOYeTaHUKn
WK rocne TeKywen nporpammebl. NoKa elle He M3BECTHO,
Kakasi CTeneHb W MPOAOCMKUTENbHOCTb YMEHbLIEHWUS HOCO-
rMOTOYHOrO HOCUTENbCTBA MEHMHIOKOKKOBOW WHOEKLMH
[OMKHA NMPUBECTU K YCTAHOBNEHMIO KOMNEKTUBHOM 3alUuThbl
[6]. Tem He meHee, nocnegywowas nporpamma Aobasns-
eTca K CTOMMOCTM peanu3auuu. B bpasunuu c exeron-
HOW POXKAAEMOCTbO 3 M/IH BaKLUMHALNA KOHBIOTMPOBaAHHOM
MEHWHIOKOKKOBOM BaKLWHOW ceporpynnbl C npoBoaunachb
YHMBEPCaNbHO CPean MNadeHLUeB W JeTen AceflbHOro Bo3-
pacTta, HO OHa He 6blia AOCTyNHa Ana nocneayrwen MMmy-
HU3aLMK, HECMOTPSA Ha OXXMAAHWE CO3AaHNS KOMNEKTUBHOMO
MMMYHUTETa MO OMbITY APYrUX CTPaH, rae BakuuHa ceporpymn-
nol C WKWPOKO BBOAMNACH B Mocneaylolmne nporpammel.
PeweHne BKAOYaATb MM He BKIOYaTb MOCAEAYOLLYIO Npo-
rpaMMy BaKHO A/ NOJMIUTUKOB — OHW MOTyT UMETb Cylle-
CTBEHHOE BIMSIHWE Ha 3ab60/1eBaeMOCTb MEHMHIOKOKKOBOM
nHdekumen [80].

Mpy HanWyYMM TONbKO YACTHOMO PblHKA KOHBLIOrMPOBAH-
HbIX MEHWHIOKOKKOBbIX BaKLIMH HE MOXET ObiTb 06ecrneyeHa
KONNEKTUBHasa 3almTa. MMMyHU3aumMs MnageHuUeB ¢ Leblo
obecneyeHnss MpsMoOn 3aliuTbl, BEPOATHO, GyaeT HeobXxo-
AMMa B [OMONHEHME K BaKUMHAUMW JeTert paHHero BO3-
pacta M NoApPOCTKOB C YYETOM BbICOKOW 3ab601€BaeMoCTH
MEHUHTOKOKKOBOMN MHPEKUMEN AeTen NepBOro roga XU3Hu.
Mo paHHbIM M3 BennKo6puUTaHMKM, PaHHAS KOMNEKTUBHAN
3allMTa MnajJeHUEeB BO3HWKAET B pe3y/bTaTe BbICOKOMO ypOB-
HSl BaKUMHALMU KOHBIOTMPOBAHHbLIMKU BaKLMHaMK ceporpyn-
nbl C cpean NoApPOCTKOB, Hanbosee pacnpoCcTpaHeHHON KaTe-
ropun NepeHoCcYNKoB MEHMHIOKOKKa [81]. MoKa KamnaHus
HaLMOHaNbHON MMMYHU3aLUMKN Kacanacb BCEX ML, B BOo3pac-
Te Ao 19 neTt, NoApOCTKM y4acTBOBa/IM B HEN C CaMOro Havana.
CHuKeHMe 3aboneBaeMoCTU cpeau MaafeHLeB coBnagano
C AaHHOM NporpamMmon o Tex nop, NoKa y aeten He GopMu-
poBanacb npsiMas 3almTa. MMeeTcs TakKe [JOKa3aTeNbCTBO
M3 NcnaHun OTHOCUTENbHO BO3AENCTBUS, KOTOPOE OKas3bl-
BaeT npocTas nonucaxapugHas MEHMHIOKOKKOBas BaKLMHa
ceporpynnbl C Ha HOCOrNOTOYHOE HOCWUTENBLCTBO Y NMOAPOCT-
KOB, XOTSl pe3ynbraTbl MPOTUBOPEYMBbLIE U HeybeanTebHbIe
[82]. Takke BepPOATHO, YTO MPUBMTBIM B Oyayulem noTpe-

6yeTca 6ycTepHas O03a BaKUMHbl, KaK U OeTaM cTapliero
BO3pacTa, N0APOCTKaM M B3pOC/bIM MOSIOAOro Bo3pacTta Ans
noaaepKaHus 3almnTbl. CHUMKEHWE 3aLLMTHOIO TUTPA aHTUTEN
nocne BaKUMHAUMU KOHBIOIMPOBAHHOW MEHMHIOKOKKOBOWM
ceporpynnbl C BaKLUMHOM B paHHEM BO3pacTe, KaK 3T0 HeaaB-
HO Habnwganocb B nNpoBuHUMK KBebek (KaHapa), aBnsetcs
rNaBHbIM OBGOCHOBaHMEM A5 MPOBEAEHWS peBaKUMHaLMK
B NoApOCTKOBOM Bo3pacTe [50].

OMV MEHWHIOKOKKOBbIE BaKLMHblI ceporpynnbl B 6biu
ncnonb3oBaHbl Ha HKybe, rae BaKuUMHauus NPOBOAM-
nacb B TeyeHue 20 net, B HopBerun (B pamKax paHio-
MW3MPOBAHHOIO0 KOHTPOIMPYEMOro nccnegoBaHusa) 1 Hoson
3enaHann, — Be3ae 0TMeYanocb CHUXKEHUE MEHWMHTOKOKKO-
BOW MHPeKumMu ceporpynnbl B. Xota OMV-BaKuUMHbI JOKa3anu
cBOI0 3QPEKTUBHOCTb NPU KOHTPOJIE BCMbIWEK, BblI3BAHHbIX
WTaMMaMu TOMOSIOTMYHBIMU BaKUMHaM, OHW He oGecneyu-
BaloT 3alMTbl MPOTUB OCTafbHbIX MOATMNOB MEHUHIOKOK-
KOB ceporpynnbl B B gononHeHWe K TONbKO npeanaraeMomn
CKPOMHOM WMMMYHOTE€HHOCTM Yy [eTen paHHero Bo3pacTa.
Mpodunb peaktoreHHOCTH BaKLMH OMV TakKe MOXeT BIUATb
Ha WX Mcnonb3oBaHMe. B Lenax paclwumpeHns 3awmutbl 6biau
pa3paboTaHbl PEKOMOMHAHTHbIE MPOTEMHOBbLIE BaKLMHbI,
OfiHa M3 KOTOPbIX COAEPKMT ABa PEKOMOUHAHTHbLIX NUNKUA-
HbIXx 6enka n3 fHbp noacemencts A u B u apyrue, coaep-
*auwme agre3vH A (NadA), renapvH-CBS3blBalOWMN aHTUTEH
(NHBA) n fHbp (noacemenctso B) B KOMOMHALMK C BaKLMHOM
OMV wu3 rpynnbl B wramma NZ98/254. MHoroo6elatouime
pe3ynbTaTbl KITMHUYECKUX UCTIbITaHUI CTaHyT JOCTYMHbI B 6/1n-
Xanwem 6yayuiem [83]. HoBble HeKamncyfbHble GeNKOBble
aHTUreHbl AN PEeKOMOMUHAHTHbLIX BaKuUuH rpynnel B aBns-
oTcs 06LWMMHK ANS BCEX WUTAaMMOB C APYrMMU KancyfbHbIMM
rpynnamu, co3gatoT BO3MOXHOCTb MPOAJEHUS 3aliuTbl ANns
APYrvX WTaMMOB ceporpynmnbl. TeM HEe MeHee, BAWSHWE 3TUX
BaKLMH Ha MepeHoC v 3alLMTy OT WITaMMOB He rpynnbl B noka
He M3BECTHO, YTO AenaeT 3Ty MHpOopMaLMIO pellatollen npu
onpegeneHnn éyaywen ctpaternn ux ganbHenLWero sBHeape-
Husa. Ecnn 6yaet o6HapyKeHo, YTO MEHUHIOKOKKOBbIE BaK-
LMHbI ceporpynnbl B o6ecneynBaloT cTeneHb NepeKkpecTHom
3allMTbl Ceporpynmnbl/cepoTvna, 3To 6yaeT BarKHbIM M Nones-
HbiM cBoncTBoM [84,85]. Kpome TOro, noka euie He sicHa
NoTPe6GHOCTb B BYCTEPHbIX A03aX MEHUHTOKOKKOBbIX BaKLMH
ceporpynnbl B ana nogaepxaHua AOATOCPOYHOM 3alluTbl.
AHann3 3KOHOMMYECKON 3DPEKTUBHOCTM NporpaMmm BaKLMU-
Hauuu TpebyeT UCNOb30BaHMS COOTBETCTBYIOLWMX MOAENEN,
KOTOpble BK/OYAOT KOCBEHHbIE MOCNEACTBUS BaKUMHALMK.
dapMaKo3KOHOMMUYECKME HABMIOAEHUS UIpatoT Posb B MPO-
Lecce MNPUHATUSA pelleHuMr Mo noBody MEHWHTOKOKKOBOWM
BaKLUMHaUMK, M 3Ta Tema Obla O4YeHb XOPOLLIO pacKpbiTa
Welte et al. [27]. ABTOpbI onucann GapMaKO3IKOHOMUYECKUM
aHanu3, KOTopbIv 6Gbl1 MPOBEAEH B LLECTU CTpaHax, B YeTbIpex
M3 KOTOPbIX — 40 BBEAEHWS MEHUHITOKOKKOBOM KOHbBIOTMPO-
BaHHOW BaKUMHbI ceporpynnbl C (ABcTpanusa, KaHaga, oco-
6eHHO KBebeK, HugepnaHabl n BennkobputaHus) U B ABYX
(Moptyranusa u LBenuyapus) — nocne ee BBeAeHUSA. ABTOpPbI
OTMETUIN Ba)KHbI MPUHLMM, @ UMEHHO: C POCTOM 3abose-
BaeMOCTU MEHMHIOKOKKOBOW MHMEKLMEN BHUMAHWE CO CTO-
POHbI 06LWECTBEHHOIO 3[paBoOXpaHeHns npeobnagano Haj
3KOHOMMYECKMMU COOBParKEHUAMM.

Taknm 06pa3oM, UMetoLLLIMECS BapuaHTbl cTpaTernn 60pb-
6bl C MEHUMHIOKOKKOBOW MHDEKLIMEN cneaytoLLne:

°  06LWENPUHATBIM NOPSAOK PEKOMEHAALMI B COOTBETCTBUHA

C BO3pacToM;

° MnaHoBas cTpaTeruMss OTHOCWUTENbHO MaAEeHLEB MoC
nocnegywowasa (Bennkobputanusa, McnaHvus, WcnaHaus

n Moptyranus). TakoW Noaxoa HaueneH Ha BO3PaCTHYHO

rpynny, rae 3a60eBaemMocCTb, KaK NpaBuo, caMas BbICO-

Kas; Mcnonb3yeT NpenmyLL,ecTBa BbICOKOrO YpOBHS OXBa-
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JNekuyusa

Ta NMPUBMBKAMM, MPUCYLLMIA PYTUHHBIM MIaAeHYEeCKUM
nporpaMmam (CTpaHbl, rae oTMe4yaeTcs BbICOKas CTeneHb
3a60/1eBaeMOCTH Ccpeaun AeTen, NPUHANIN 3Ty CTpaTeruio);

° pYTWHHas cTpaTerus BakUMHaALUWKW AeTel MNnajliero Bos-
pacTta nalC nocneaywuwas BakKuuHauus (ABCTpanus,
HuagepnaHabl, benbrusa, ®paHums u Gonbluas 4vacTb
KaHagbl). 3Ta cxema 6blia BBeeHa Ha OCHOBE aHanu3a
AMNUAEMMNONOTMYECKON U 3KOHOMUYECKON 3DPEKTUBHO-
CTU C Y4€TOM OTHOCUTENbHO HEBGONbLIOro YMCNa ClyHaeB
MEHWHTOKOKKOBOW MHDEKLINKN Y IETEN B A@HHbIX CTPaHax.
CHWXeHWe 3a60n1eBaemMOoCTH cpeaun AeTen rpyaHoro Bo3-
pacTa M B3pPOC/blX, Yel BO3PAcCT Yy¥Ke MWHOBaN nopor
BaKUMHaLMW, — CKOpee BCEro, pe3ynbraT AenCcTBUS KO-
NIEeKTMBHOW 3alluTbl, obecneyMBaeMon BaKLMHaLMEN
NnoApPOCTKOB, BO3PACTHOM Tpynnbl, B NepByl0 o4vyepedb
OoTBEYaloLWen 3a HOCOMIOTOYHYO nepeaady MHOEKLNHK;

°  WUCK/OYUTENbHO MOAPOCTKOBAA cTpaTerus (Hanpumep,
B CLUA n MaHuto6a). OHa 3awMuiaeT NoApPOCTKOB OT
«BTOPOr0o MWKa» U MOMET 06ecnevynTb KONNEKTUBHbIN
aQdEKT/HENPAMYIO 3aLUuTY;

° MPOTMBOMOCTAB/IEHNE MOHOBANIEHTHbIX PEeKOMeHaaLun
NoIMBaNEHTHbIM;

° pearnpoBaHWe Ha CABWIN ANUAEMMUOSIOTMKU MO KOHKPET-
HbIM ceporpynnamM Bo BPEMEHU U MO pas3/IMYHbIM reorpa-
dUYECKMM pernoHawm;

° MpUMEHEHWNE NONUBANEHTHbIX BaKLMH (ceporpynnbl A, B,
C, W135, Y unu gpyrue KombumHaumum ceporpynn ans Kiu-
HUYECKMX UCMNbITAHWN), AaXKe eCnu OAHa UM HECKOJIbKO
BKJTIOYEHHbIX CEPOrpynn ABASOTCA PeAKUMM/OTCYTCTBY-
IOLWNMM, 4TOBbI 06ecneYnTb Hanbonee LWMPOKNIM OXBaT.

KommeHTapui akcneprta

MEeHWHIrOKOKKoBas MHOEKLUSA MPOAOIKaeT ocTaBaTbCs
Cepbe3HON yrpo3on 06LECTBEHHOMY 340pOBb0. BonesHb
4acTo HayuHaeTcs BHe3anHo, O6bICTPO nporpeccupyet
M CBfi3aHa C BbICOKOW NeTasbHOCTbIO Ja)Ke nocne nevye-
HUA. PacnpegeneHue ceporpynn M 4YactoTa 3aboneBaemo-
CTM Koneb6netcs Ha rnobanbHOM YPOBHE, pernoHasbHOM
M BO BpeMeHW. B cBSA3KM ¢ AMHAMMYHOCTLIO XapaKTepa anu-
LEeMUONOrMK MOMUTUKA BaKUMHAUMKW AOMKHA MMETb PEeKo-
MeHJaLMKU MO KOHKPETHbIM CTpaHaMm W perynspHo nepe-
cMaTpuBaTbCs, YTOGblI COOTBETCTBOBATb 3MMAEMWMONOTMKU
N U3BMEHEHUSAM CTPYKTYPbl MHDEKLIMK.

MEHWHIOKOKKOBbIE KOHbIOrMpPOBaHHbIE BaKLUUWHbI C AOKa-
3anu CBOK BbICOKYO 3OPEKTUBHOCTb PE3KUM CHUXKEHWEM
3a60/1eBaeMOCTM MEHMHIOKOKKOBOW WMHOEKLMEN, Bbl3BaH-
Hou ceporpynnou C, B CTpaHax, KOTopble BBEN 3T BaKLMHbI
B CBOM MporpaMmbl MacCoBOW WMMMYHM3aLWUKU. CHUXKeHWe
3ab6o0/1eBaeMoOCTH, Bbl3biBaemon ceporpynnon C, oTmeua-
N10Cb He TONMbKO Y BaKLMHUMPOBAHHbIX, HO U 'y HEBAKLMHUPO-
BaHHbIX JINL, YTO CBUAETENbCTBYET O HANIMYNK KONNIEKTUBHOMO
UMMYHUTETA.

JonrocpoyHas 3PPEKTUBHOCTb KOHBIOMMPOBAHHbLIX
MEHUHITOKOKKOBbIX BaKLMH 3aBUCUT OT COYETAHUS YCTONYM-
BOCTM aHTUTEN, MMMYHONOrMYECKON NamMsaTM M Nonynsiuu-
OHHOWM 3awuTbl. [JoKasaHo, 4YTO Mocne BaKuuHauuu Oeten
aHTMTeNa coxpaHstoTcs cnabo, a UMMYHOorMYyecKas namsTb
HeoCTaTO4YHO 6bICTPO pearmpyeT, YToObl 06eCcneYnTb 3almTy
OT BHe3anHoro 3aboneBaHus. Bce aTo nogyepKMBaeT Bax-
HOCTb KOJIIEKTUBHOIO MMMYHUTETA B 06E€CNe4YeHnn CTOMKOM
Henpsamon 3awunTbl [40]. Hanpumep, getu mnagwe Bo3pac-
Ta Npuv NepBON BaKUMHALMK ABASIOTCA BOCMPUUMYMBLIMU
K MHPEKUMWU, a TaKKe MOryT ObiTb YS3BUMbl MaafgeHLbl
B Nepuoa Mexay nepBon 1 BTopor BaKuMHaumsamu. OgHaKko
KOMTEKTUBHBIN MMMYHUTET, KaK OTMeYaeTcsl, CHUKaeTcs
CO BPEMEHEM, M 3TU KOrOPTbl CTAHOBATCS MOTEHLMaANbHbIMU
nepeHoc4YMKamMmn MHOEKUMM B NOAPOCTKOBOM WM B3POC/IOM

Bo3pacTe. Takum o06pas3om, BBeAeHME peBaKLUMHaLKUK Noa-
POCTKOB, KOTOpble 6blIM BaKLMHMPOBAHbI B [1OWKOMbHOM
BO3pacTe, CKopee BCEro, He06Xxo0AMMO U AOIKHO 6bITb pac-
CMOTPEHO Ans ob6ecnevyeHns 3alinTbl HAaCeNeHnsa oT UHPEK-
uMn. Mcnonb3oBaHMe peBaKUUHaALMK YETbIPEXBANEHTHON A,
C, W-135 1 Y KOHbIOrMpOBaHHOM MEHUHIOKOKKOBOW BaKLK-
HOM MOXKET o6ecneymnTb 60/ee WMPOKYIO 3allMTy: B Ka4ecTBe
6yctepa ansa ceporpynnbl C 1 B KayecTBe NepBUYHOW A03bl
ansa ceporpynn A, Y n W-135.

JInueH3npoBaHHbleE MEHUHIOKOKKOBbIE KOHbLIOrTMPOBaH-
Hble BaKLWHbl U MEHWHTOKOKKOBbIe B-BaKLUMHbI MOIMK Gbl
YMEHbLWNTb 3a60/1eBaeEMOCTb MHBA3MBHOM MEHWHIOKOKKO-
BOM MHOEKUMEN A0 OY4EeHb HM3KOro ypoBHS. OgHaKo, Heoo6-
XOAMMbI AanbHenwme HabnaeHns, oueHKa MEHUHIOKOKKO-
BOW BaKUWHbI B, nM60 NOCTAMLEH3WOHHbIE MCCNeaoBaHUs
3QDEKTUBHOCTU. YHMBEPCAsIbHbIE NPOrpaMMbl BaKLMHaLMK
npeanoyTuTeENbHEE UMMYHU3ALIMOHHbBIX PEKOMeHAaLUMI ans
NML, TPYNMbl PUCKa (B o4are, UAM B MOMEHT BCMbIWIKK, WK
NS NyTelwecTBEHHWKOB), TaK KaK UX TPYAHO BbIABUTb U BakK-
LUMHUpOBaTb. M3y4yeHne BO3MOXKHOIo YCTOMYMBOrO COKpa-
LleHns 3ab60neBaemMoOCTM B 3aBUCUMOCTM OT KOSJIEKTUBHOM
3allMTbl AeTer, KOTopbiM ObliM BBEAEHbl HEeA0CTaTOYHble
[03bl MEHUHITOKOKKOBOW BaKLMHbI, @ TaKXe He0OX0AUMOCTb
BKJ/IIOYEHUS B Nporpammy 6yCTepHOM A03bl MPU AOCTUKEHUHN
NnoJpPOCTKOBOro BO3pacTa, A0/MKHO 6biTb MPOAOSIKEHO.

NMaruneTHun o63op

B cTtpaHax CeBepHoi EBponbl HegaBHO Habnoaanochb
yBenn4yeHne 3aboneBaemMocCT1, CBA3aHHOM C ceporpynnon Y,
Bbl3BaHHOM K/IoHOM Y| [86]. CoobLianoch TaKxKe 0 He3HauK-
TE€NbHOM, HO 3aMETHOM POCTE Y1caa 3abonieBaHMi ceporpyn-
nbl Y B Benuko6putaHmum [86]. BnonHe BO3MOXKHO, 4YTO 3Ta
ceporpynna éyaet npnobpeTaTb BCe 60sblUee 3Ha4YEHME.

B pononHeHWe K 3KOMOMMYECKMM acneKkTaM U fieYeHUIo
He UCKJIYEHO, YTO OnpefeNneHHble MeCcTHble haKTopbl MOTyT
4aCTUYHO cbirpaTb CBOK ponb [87]. NogpobHas cepoannae-
MMWOJIOTUS U FTEHETUYECKUE UCCNEfOBAHNS MOTYT B JaNlbHEN-
WeM NPOSICHUTL CUTYaLMIO.

B 6yayuiem Mbl cKopee BCEro yBMaMM 6osee LMpoKoe
MCMNONb30BaHNE KOHbIOMMPOBAHHbBIX MEHUHIOKOKKOBLIX BaK-
UMH BMECTO MNofiMcaxapuiHbiXx Be3fe, rae 370 BO3MOXHO.
bonee wWupoKoe MCNONAb30BaHME KaK YeTblpexBaseHTHbIX
KOHbIOrMPOBAHHbIX MEHMHIOKOKKOBbIX BaKLIMH ceporpynn A,
C, W-135, Y (MenACWY-D n MenACWY-CRM,g;), TaK 1 apy-
FMX MOMMBANEHTHbIX KOHbLIOTMPOBAHHbLIX BaKLMH, KOTOpPble
B HacToslllee BpPEMS HAaXOAATCA Ha CTaguM uccnepoBaHus,
Hanpumep MenACWY-TT M KOMBMHALMU KOHBIOTMPOBAHHbIX
BaKUWH Haemophilus influenzae tun b un N. meningitidis
ceporpyrnn C 1 Y, ¢ LeNbl0 NONYyYEHUS HEOOXOAMMBbIX AaH-
HbIX AN OLEHKWM BO3AEMCTBMA BaKUWMH Ha ceporpynmbl
W-135 1 Y 1 KONNEKTUBHOIO UMMYHUTETA. JIMLEH3NPOBaHKE
M UCMNONb30BaHNE PEKOMOMHAHTHbBIX MPOTEUMHOBBLIX BaKLUMH
npPoTMB MHPEKLUMA MEHUHIOKOKKa ceporpynnbl B B couve-
TaHUM ¢ 6onee HaOexHOW OLEHKOM ux npodunsa peak-
TOFEHHOCTM U MMMYHOFE€HHOCTWU, OCOGEHHO Yy MNadeHLEeB,
6yaeT onpeaenstb UX MOWHOCTb U 3PPEKTUBHOCTb B 3alUnUTe
OT rpynnbl B 1 HerpynnoBbIX WTAaMMOB, Tak Kak GefKoBble
@HTUIEHbl, UCMOMb3YKOLWMECH B 3TUX BaKLMHaxX, AENCTBYIOT
COBMECTHO C ApPYrMMM WITaMMamu ceporpynnbl. 3Ta UHdop-
Mauus 6yaeT MMEeTb peluatollee 3HavYeHne 419 onpegeneHus,
Cpean KaKux BO3PAaCTHbIX KOHTUHTEHTOB MPOBOAUTL BakK-
LMHauMIo. YcoBepLUEHCTBOBAHWE MMEIOLLENCH NpOorpamMmbl
UMMYHU3aL MKW, OCOOEHHO afpecoBaHHOM [ETAM paHHero
BO3pacTa 1 NoApoCTKaMm, 1 0b6LLas KoopanHaLMS KaneHaapen,
no-BMANMMOMY, BCKOpe 6yayT ocywecTBneHbl. BO3MOXKHOCTH
MaTepPUHCKOM MMMYHMU3aUuMK, BEpPOsiTHEe Bcero, 6yayT pac-
CcMaTpMBaTbCS, KaK elle OAMH BapuaHT 3aliuTbl MAajeHLEB.



