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MENINGOCOCCAL INFECTION
IN THE REPUBLIC OF BURYATIA:
FEATURES OF EPIDEMIOLOGY
AND SPECIFIC PROPHYLAXIS

The article presents manifestations of the epidemic process of Ml in the Republic of Buryatia: the dynamics of morbidity in different age groups
of the population, mortality, serogroup characteristics of meningococcal strains. An assessment of the state of the level of collective immunity is
given based on serological monitoring data and an analysis of immunoprophylaxis against infectious diseases. Period 2021-2023 characterized
by a worsening of the epidemiological situation (increasing morbidity and mortality; involvement of different age groups of the population; increase
in the number of seronegative individuals). Conducting serological and bacteriological monitoring, increasing the volume of immunization against
MI and strengthening awareness-raising work among the population about the possibilities of vaccine prevention of Ml will help improve epidemi-

ological surveillance of this infection.
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Introduction. In modern conditions,
the problem of meningococcal infection
(MI) remains relevant due to its high
medical and social significance, due to
the high level of mortality and disability
[2, 6, 14]. Approximately half a million
cases of invasive forms of myocardial
infarction are registered annually world-
wide, and the incidence varies signifi-
cantly depending on geographic regions
[14]. The relevance of the problem of the
spread of MI throughout the world is due
to the diversity of sources of infection,
serological heterogeneity and variability
of the pathogen, and the difficulties of
epidemiological surveillance [12]. For a
number of years, the Russian Federation
(RF) has been characterized by epidemi-
ological well-being in terms of MI. At the
same time, in recent years there have
been clear signs of a worsening epidemi-
ological situation, including: an increase
in the incidence rate, registration of out-
breaks with multiple cases of disease,
and an increase in the mortality rate [1,
10]. In this regard, the existing systems of
epidemiological surveillance and preven-
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tion require improvement, primarily at the
level of constituent entities of the Russian
Federation [1, 3]. In the Republic of Bury-
atia (RB), the incidence of Ml remains a
pressing problem [11]. There remain risks
of complicating the epidemiological situa-
tion, since throughout the country there
are signs of the beginning of another rise
in morbidity [1,6,8,10]. At the same time,
the Republic of Belarus is characterized
by a heterogeneous demographic com-
position, vast territories, and cross-bor-
der migration creates the preconditions
for the spread of infectious diseases, in-
cluding such dangerous ones as MI.

Purpose of the study: to study the
regional epidemiological features of Ml in
the context of a selective population vac-
cination strategy.

Materials and methods of research.
A descriptive epidemiological study was
conducted for the period 2014-2023. ac-
cording to reporting form No. 2 “Informa-
tion on infectious and parasitic diseases”
in the Republic of Belarus; state reports
“On the state of sanitary and epidemi-
ological well-being of the population in
the Russian Federation”, “On the state
of sanitary and epidemiological well-be-
ing of the population in the Republic of
Buryatia”. The dynamics of the incidence
of MI, including HFMI, by age groups was
studied. The structure of morbidity was
assessed by the proportion of each age
group: the total population, adults, chil-
dren 0-14 years old. An assessment of
the state of the level of collective immuni-
ty is given based on serological monitor-
ing data. An analysis of the state of im-
munoprophylaxis against Ml is presented
according to the data of reporting form
No. 5 “Information on preventive vacci-

nations.” Statistical processing of data
was carried out using standard methods
for calculating intensive and extensive
indicators and 95% confidence intervals.
Graphic data processing was performed
using Microsoft Excel 2016.

Results and discussion. The ob-
servation period was characterized by
a trend towards a decrease in the inci-
dence of Ml and HFMI among the total
population of the Republic of Belarus, as
well as in the Russian Federation as a
whole [10]. For 2014-2019 The average
long-term indicator (AMI) of Ml of the to-
tal population was 0.9 per 100 thousand.
The average incidence rate of HFMI of
the total population was at the level of
0.6 per 100 thousand. In 2020, no cases
of MI were registered. In 2023, the rate
increased 2.5 times compared to last
year, reaching 0.53 per 100 thousand
(Table 1).

Among children, the SMP was 1.7 per
100 thousand of the population, among
adults - 0.35 per 100 thousand. The inci-
dence of the child population of the Re-
public of Bashkortostan during the ana-
lyzed period steadily decreased (Fig. 1,
Table 1). The average incidence rate of
HFMI in children exceeded that among
the general population by 3 times, and
in adults by 4.6 times. In 2023, the inci-
dence rate in children exceeded the in-
cidence rate in adults by 4 times. Among
the child population, the age group at risk
for the incidence of HFMI was children
under one year old (13.5 per 100 thou-
sand). The incidence of children in other
age groups was significantly lower. Thus,
the incidence of children 3-6 years old,
1-2 years old, 15-17 years old was 1.4;
2.6; 0.6 per 100 thousand, respectively.
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The lowest incidence rate was recorded Table 1
in children 7-14 years old - 0.4 per 100 av'e
thousand population. Dynamics of the incidence of MI and HFMI in the total population of the Republic

The share of children under 14 years of Buryatia in comparison with the Russian Federation
of age in the structure of MI cases pre- (per 100 thousand population)
vailed and amounted to 67.0%, the share
of adolescents and adults was 4.0% and Years
29.0%, respectively. Children of all age 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023

groups were involved in the epidemic
process of Ml [8, 13]. At the same time,
the largest proportion of cases of MI and MIRB 092 | 153 ] 071 | 1.02 | 1.02 | 0.31 | - - - -
HFMI fell on children under one year MI RF 0.68 | 0.67 | 0.5 | 0.58 | 0.7 | 0.75 - - - -
of age (45.0 and 46.0%, respectively). HFMIRB | 0.82 | 1.23 | 0.61 | 092 | 1.02 | 031 | 0 | 021 | 0.21 | 0.53

Among adults, the largest share was HpyviRE | 0.6 | 059 | 043 | 048 | 052 | 059 | 026 | 022 | 043 | 0.41
among persons 30-49 years old — 38.0%

and 18-29 years old — 31.0% Morbidity in children under 14 years of age
Registration of HFMI for the analyzed MIRB | 2.84 | 4.14 | 1.79 | 3.16 | 3.57 | 0.89 | - - - -
long-term period occurred throughout the HFMIRB | 2.84 | 2.76 | 1.34 | 3.16 | 3.57 | 0.89 0 091 | 09 | 1.38
year with the largest number of cases in
the autumn-spring period, the maximum

Morbidity of the total population

number of cases was registered in March oy yom O 0E1 30 -0 3006 & 1 2613 1 G423
and October (8 cases each). Perhaps this in Risgesa T
distribution of morbidity is associated with 5 j .

closer contacts of the population in en- He

closed spaces, a decrease in the body’s
resistance, as well as an increase in the
circulation of meningococcus during the
formation of organized groups.

From 2020, only SFMI are subject to
statistical accounting and registration in 0
reporting form No. 2. For 2014-2019 the
share of HFMI was 89.0% of the total . _
number of Ml diseases. In all foci, one B B ey ONCEr LA ey o
case of HFMI was recorded. Considering
the airborne transmission route, which Fig. 1. Dynamics of incidence of HFMI among adults and children in the Republic of Buryatia,
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tis in the patient’s environment. Thus, the e
source of infection in foci of generalized )
forms was established in 12.3%.

The instability of meningococcus to
various environmental factors, the influ-
ence of the quality of selection, sample 10%
delivery, and sensitivity to chemotherapy 5a

5

maortality, %

do not allow the source of infection to
be established in all cases. In addition,
according to the provisions of SanPiN

3.3686-21 (section XXXIX Prevention of  Fig. 2. Dynamics of mortality due to HFMI in the Republic of Buryatia, 2024-2023.
meningococcal infection), identification

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

of patients with acute nasopharyngitis

of meningococcal etiology is carried out Table 2
in the outbreak for the purpose of treat-

ment. Patients with acute nasopharyngi- Dynamics of immunization volumes against infectious diseases in the Republic

tis in the focus of SFMI are not subject to of Buryatia and the Russian Federation (absolute values)

registration and recording.
It is known that MI has various clinical Years  [2014 [ 2015|2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023

forms [7]. In the structure of clinical forms RF total  [35371[55899(62967|119479|175715(299856(374786|435343(476681|841459
of patients with HFMI during the analyzed RB total: | 206 | 22 8 19 16 53 | 2168 | 10468 | 5020 | 6690

period, meningitis (53.0%) and menin- of which
gococcemia (28.0%) predominated; the children
proportion of mixed forms did not exceed under 14 198 | 21 8 18 16 48 2091 110337 ) 4213 | 4825

19.0%. years of age




The course of Ml is characterized by
various forms of the infectious process,
which determines the importance of time-
ly diagnosis of the disease [1, 3]. “Me-
ningococcal infection. Meningitis" as the
primary diagnosis was made in 68.4% of
cases, "ARVI", "Rash of unknown etiol-
ogy" and other diagnoses - in 17.5; 7.0
and 7.0% of cases, respectively. More
than 90.0% of patients were hospitalized
on the first day of presentation.

Mortality during this period varied from
12.5 to 40.0% (Fig. 2). Fatal cases were
recorded mainly among children: 5 cas-
es — among children under one year old
(50.0%), 1 case —in a child 3-6 years old
(10.0%), 4 cases — in adults (40.0%) .
Please note that 50.0% of all deaths oc-
curred among residents of the republic’s
districts, which amounted to 22.0% of
all registered cases, i.e. every 5th case
in the district resulted in death. Half of
the deaths occurred among residents of
Ulan-Ude.

Studying the serogroup landscape of
meningococcal strains is a priority for
monitoring Ml [8, 12, 13]. During the an-
alyzed period, in 49 cases (86.0%) the
pathogen N. meningitidis was detected
in the cerebrospinal fluid of patients; in
8 cases (14.0%) the diagnosis was not
confirmed by laboratory tests. In the sero-
group characteristics of invasive strains,
N. meningitidis serogroups A (13 cases;
23.0%), B (12 cases; 21.0%), C (7 cas-
es; 12.0%), Y/W (4 cases; 12.0%) were
identified. 7.0%), W (2 cases; 4.0%). In
33.0% of cases, the serogroup charac-
teristics were not determined (19 strains).

Long-term monitoring of the land-
scape of meningococci isolated from
sick people indicates its heterogeneity.
Thus, in 2015, meningococcus B domi-
nated predominantly (50.0% of the isolat-
ed strains), in 2016 - serogroup W135/Y
(80.0% of the isolated strains); in 2017
and 2018, serogroup A was in the lead
(71.4 and 50.0% of isolated strains, re-
spectively).

Registration of HFMI for the analyzed
long-term period occurred throughout the
year with the largest number of cases in
the autumn-spring period, the maximum
number of cases was registered in March
and October (8 cases each). Perhaps this
distribution of morbidity is associated with
closer contacts of the population in en-
closed spaces, a decrease in the body's
resistance, as well as an increase in the
circulation of meningococcus during the
formation of organized groups.

To characterize the immunological
structure of the population, annually in
the Republic of Belarus, within the frame-
work of the decree “On the organization

and implementation of serological moni-
toring of the state of collective immunity,”
monitoring of risk groups is carried out,
which makes it possible to track the prev-
alence of carriage and the landscape of
circulating strains on the territory of the
republic. Since bacteria carriers are im-
portant in the spread of the disease [3,
6], it is important to maintain monitoring
among “indicator groups”. These studies
are carried out on the basis of the bacte-
riological laboratory of the Federal Bud-
getary Institution of Health "Center for
Hygiene and Epidemiology in the Repub-
lic of Belarus" twice a year (September,
December) among "indicator" risk groups
(students of grades 9-11 of secondary
schools, lyceums; persons who have
been in contact with a patient with Ml ;
persons living in dormitories, as well as
patients with nasopharyngitis). The crite-
rion for selecting a survey area is, first of
all, the registration of cases of HFMI in
the previous year. To characterize the im-
munological structure of the population,
at least 150 sera are examined annual-
ly in the autumn-winter period using the
RPGA method with meningococcal eryth-
rocyte diagnostics. Transmission of the
MI pathogen, Neisseria meningitides, is
carried out by airborne droplets, and the
development of healthy carriage is possi-
ble, the prevalence of which varies wide-
ly [8]. Over a ten-year period from 2014-
2023. 2802 biosamples of nasopharyn-
geal mucus were examined, 13 positive
results were identified, which amounted
to 0.5%. The years with a high number
of positive results are 2014-2016, the
share was 76.9%. The highest proportion
of positive seedings was observed in the
city of Ulan-Ude - 92.3%.

The results of the study demonstrate
an extremely low number of seroposi-
tive individuals in the population. Thus,
the proportion of seronegative/seroposi-
tive to N. meningitidis serogroups A and
C was 90.2/99.3 and 9.8 and 0.7%, re-
spectively. Over the past 2 years (2022-
2023), 100.0% of those examined were
seronegative. The predominance of sero-
negative sera indicates a large number of
susceptible ones.

The priority method of combating Ml
is proactive vaccine prevention [4, 9]. At
the same time, the relevance of vaccine
prevention of meningococcal infection
with multicomponent vaccines is increas-
ing [5].

Before 2020, vaccination coverage
against Ml was low. Over the past 5
years, there has been a significant in-
crease in vaccination volumes: among
the total population by more than 120
times, among children by 100 times. In
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2023, the share of children accounted for
more than 70.0% of the total number of
vaccinated people (Table 2).

Immunization was carried out with the
Mencevax and Menactra vaccines, pri-
marily among children, contacts in out-
breaks of infectious diseases, and per-
sons subject to conscription for military
service.

In order to implement the powers of
the Republic of Belarus for immuniza-
tion of the population within the frame-
work of the Calendar of Preventive Vac-
cinations for Epidemic Indications and
in accordance with the Federal Law of
04/05/2013 No. 44-FZ “On the contract
system in the field of procurement of
goods, works, services to meet state and
municipal needs”, in accordance with the
Decree of the Government of the Repub-
lic of Belarus dated November 19, 2018
No. 644 “On approval of the Procedure
for financial provision of immunoprophy-
laxis according to epidemic indications of
the population of the Republic of Buryat-
ia,” the Order of the Ministry of Health of
the Republic of Buryatia No. 108-r dat-
ed February 25, 2021 was initiated on
the purchase of immunobiological drugs
against MI for immunization of children
population from 2 years of age living in an
area with a high incidence of MI and per-
sons subject to conscription for military
service, as well as vaccination against
chickenpox, viral tick-borne encephalitis,
rotavirus infection, viral hepatitis A, etc.,
which led to an increase in vaccination
volumes in 2021

The selection of persons for vaccina-
tion was carried out in medical and ed-
ucational organizations. Vaccination was
carried out with the quadrivalent conju-
gate vaccine "Menactra". Despite the in-
crease in vaccination volumes, a statisti-
cally insignificant strong inverse relation-
ship (p = -0.670, p>0.05) between the
number of vaccinated individuals and the
incidence of Ml was noted over the years.
This may be due to insufficient vaccina-
tion volumes and does not have a signifi-
cant impact on the epidemic process.

Conclusion. Despite the downward
trend in the incidence of MI, including
HFMI, in long-term dynamics, the peri-
od 2021-2023. characterized by rising
morbidity and mortality rates; involving
different age groups of the population;
an increase in the number of seronega-
tive individuals. Taking into account the
epidemiological features of MI in the
Republic of Belarus, in order to improve
epidemiological surveillance, it is advis-
able to continue carrying out serological
and bacteriological monitoring to be able
to take prompt preventive and anti-epi-
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demic measures against Ml; increase the
volume of immunization against M| [4,
8]; Strengthen awareness-raising work
among the population about vaccine pre-
vention of MI.
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