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Acute bacterial meningitis (ABM) leads to a significant number of complications and high mortality.

The aim — to analyze the etiological structure, epidemiological, socio-demographic features and complications in ABM in children of Khmel-
nitskyi region during 2004—-2018.

Materials and methods. The analysis of 346 cases of ABM, of which 217 boys and 129 girls was conducted. The etiology of meningitis
was determined by bacterioscopy, bacteriological sowing, latex agglutination and polymerase chain reaction. Complications were revealed
based on the clinical picture and computed tomography and magnetic resonance imaging. The processing of the results was carried out using
analytical method, t-criterion and constructing 95% confidence interval.

Results. The disease started with fever 346 (100%), neck stiffness 289 (83.5%) and vomiting 273 (78.9%), less common, alteration
of consciousness 28 (8.1%) and seizures 9 (2.6%). The high level of the cytosis were observed in meningococcal (5801.3£4856.7 cells/
mm3) and Hib meningitis (5152.6+4153.1 cells/mm3), the lowest level was in pneumococcal meningitis (2601.0+1839.6 cells/mms3). The
highest level of liquor protein was in pneumococcal meningitis (179.0£51.0 mg/dl), and the lowest level was in meningococcal meningitis
(102.0£49.0 mg/dl) and Hib meningitis (112.0£56.0 mg/dl). The etiological factor was established in 121 (35.0%) of patients. 52 (15.4%)
of patients had neurological complications.

Conclusions. The majority (58.1%) of ABM are in children under the age of 3. The main causative agent remains N. meningitidis — 57.9%,
the second place is S. pneumoniae — 21.5%, the third Hib — 9.9% of cases. Frequent complications were brain edema 32 (61.5%), seizures
19 (86.5%) and hydrocephalus 8 (15.4%).

The study was conducted in accordance with the principles of the Declaration of Helsinki. The research protocol was approved by the Local
Ethics Committee of the institution mentioned in the work. Informed consent of the children’s parents was obtained for the research.

No conflict of interests was declared by the authors.

Keywords: children, bacterial meningitis, epidemiology, etiology.

KniHiko-enigemiosioriyHa xapaktepmucTmnka roCTpux rHilHUX MeHIHriTiB
y Aiteit XmenbHULbKOT oO0nacTi (Moainbcbknii perioH, YkpaiHa):
N’ATHAAUATUNITHE eniaemionoriyHe CNOCTEPEXEeHHS

J1.B. Muna, KO.M. Jiucuus, 4.C. Moniwyk, P.B. CBicTinbHik, K.FO. PomaH4yk

BiHHMLIbKIA HAUIOHANbHWIA MEAVYHNIA YHIBEpCUTET iMeHri H.I. Tnporosa, YkpaiHa

focTpuii bakTepianbHUA MeHIHMT (FTBM) Npr3BOANTL A0 3HAYHOI KiNbKOCTI YCKNaaHEHb Ta BUCOKOI NETabHOCTI.

Linb — npoaHanizyBatv eTionoriyHy CTPpyKTypy, eniaemionoriyHi, coujiansHo-aemorpadiyHi 0Co6AnBOCTI Ta ycknagHeHHa npy F'bM y aitei
XmenbHuLBKoi obnacTi 3a 2004-2018 pp.

Martepianu Ta metogu. [1poBeaeHo aHania 346 sunaakis [BM, 3 akux 217 xnon4nkie Ta 129 gis4arok. ETIONOris MEHIHMTY BM3Havanaca
mMeToaamu 6aktepiockonii, 6akTepionorivyHOro Nnocisy, NaTekCcHoI armioTHaUji Ta NoniMepasHoi NaHLroBoi peakuji. YeknagHeHHs B13Hadanmcs
Ha niacTasi KNiHIYHOI KapTnHKW, KOMM'IOTEPHOI Ta MarHiTHO-pe3oHaHcHoi Tomorpadii. Obpobka pesynbTaTiB NPOBOAMNACS 3 BUKOPUCTAHHAM
aHaniTMyHoro metoay, t-kputepiio Ta Nobynosn 95% A0BIpPYOro iHTepBay.

PesynbraTtu. 3axBOpioBaHH:A Noyanoca 3 nnxomanku 346 (100%), purioHocTi wni 289 (83,5%) Ta 6niosanHsa 273 (78,9%), piawe, 3MiHv CBIi-
0OMOCTI 28 (8,1%) Ta cynom 9 (2,6%). Bucokuin piBeHb UMTO3Y BiA3HAYEHNI NPY MEHIHFOKOKOBOMY (5801,3+4856,7 knitnH/Mm3) Ta Hib-MeHiH-
riTi (5152,6+4153,1 KNitnH/MM3), HAMMEHLWWIN — NP1 MHEBMOKOKOBOMY MeHIHTITI (2601,0+1 Mm3). Hansuwumii piseHb Ginka B nikBopi OyB Npwm
NHEBMOKOKOBOMY MeHIHTITI (179,0+51,0 Mr/an), @ HanHWXHYNIA — NPU MEHIHFOKOKOBOMY MeHIiHriTI (102,0£49,0 Mr/n1) Ta MEHIHTITI, BUKNMKAHO-
My Hib (112,0£56,0 mr/an). EtionoriyHniz pakTtop BctaHosneHo y 121 (35,0%) xsopux. Y 52 (15,4%) nauieHTiB 6ynv HEBPOMOTiYHI YCKNaaAHEHHS.
BucHoBku. binbuicts OBM (58,1%) npunaaae Ha aiten Bikom A0 3 pokis. OCHOBHWUM 30yAHVKOM 3anviaetsca N. meningitidis — 57,9%,
Ha opyromy micui S. pneumoniae — 21,5%, Ha TpeTboMy — Hib — 9,9% Bunaakis. HYactumu ycknaaHeHHaMu 6y Habpsak Mosky 32 (61,5%),
cyaomn 19 (36,5%) Ta rippouedanis 8 (15,4%).

JocnioxeHHss BUKOHaHO BiONOBIAHO A0 NPUHUMNIB FenbCiHCHKOI aeknapadji. [poTokon A0CNIOXKEHHSA yXBaNEHO JIOKanbHNM ETUHHUM KOMITE-
TOM 3a3Ha4eHoi B poboTi ycTaHOBW. Ha npoBeaeHH:A A0CiAXeHb OTPUMAaHO iIHPOPMOBaHy 3rofy 6aTbkis, AiTei.

ABTOPU 3a8BNSHOTb NPO BIACYTHICTb KOHMAIKTY iIHTEPECIB.

Knouogi cnosa: i1y, 6aktepiansHnii MEHIHTIT, enigemionoris, eTionoris.

ISSN 2663-7553 Cyuacna negiarpis. Ykpaina 5(125)/2022 35



Yntanmrte Hac Ha cawnTi: http://medexpert.com.ua

OPUTTHAABHI AOCAIAKEHHII

Introduction

cute bacterial meningitis (ABM) is con-
Asidered as one of the most dangerous in-
fectious diseases, which leads to a signifi-
cant number of complications and high mortality [1].
It meets a frequency of 2—5 per 100 thousand people
in Western Europe and can be tens of times higher
in less developed countries [10]. ABM is among the
top ten causes of death related to infectious diseases
in the world, the mortality rate of which is 20-30%
[10,12]. ITn 30-50% of those who recovered they have
permanent neurological complications [10].

Approximately 70% of cases of meningitis occur
in children under the age of 5 years and in adults
over the age of 60 [11].

ABM in children is associated with a significant
risk of cognitive impairment, mental retardation
and hearing impairment that persist in adolescence
and can impair training, lead to behavioral disor-
ders and social functioning [2].

Almost all bacterial pathogens have the poten-
tial to cause meningitis in human, however the rela-
tively small number of pathogens (i.e. Streptococcus
B, Escherichia coli, Listeria monocytogenes, Hae-
mophilus influenzae b (HIb), Streptococcus pneu-
moniae and Neisseria meningitidis) accounts for
the majority of ABM cases in newborns and chil-
dren, although the causes this association remains
incompletely understood [15].

More than 90% of ABM cases in the world cause
three major pathogens: Hib, Streptococcus pneu-
moniae (S. pneumonia) and Neisseria meningitidis
(N. meningitides). However, the introduction of
protein conjugated vaccines against these three
pathogens in some countries has changed the epi-
demiology of bacterial meningitis [3,11,17]. In the
United States there is a tendency to reduce mor-
bidity and mortality for pneumococcal and menin-
gococcal meningitis which are associated with the
introduction of appropriate vaccination [9].

Thus, etiological agents, climatic and epidemiologi-
cal factors that contribute to meningitis vary according
to country and area. Determining these factors is cru-
cial for monitoring and preventing this problem [14].

The aim of the study — to analyze the etiolo-
gical structure, epidemiological, socio-demograph-
ic features and complications in ABM in children of
Khmelnitsky region during 2004-2018.

Materials and methods

It was conducted a prospective analysis
of 346 cases of ABM in children undergoing treat-
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ment at the Khmelnytskiy Infectious Diseases
Hospital for the period from 2004 to 2018 of which
217 boys and 129 girls.

The diagnosis was based on clinical data
(presence of intoxication, cerebral and meningeal
syndromes) and liquor analysis (cytosis with pre-
dominance of neutrophils).

Establishment of the etiological pathogen
of meningitis was carried out until 2007 by the
bacteriological method. Starting from 2007, the
research was carried out at the Central Sanitary
and Epidemiological Station of Ukraine (Kyiv)
by polymerase chain reaction (PCR) method us-
ing a set of reagents “Ampli Sens” Neisseria ssp,
Haemophilus ssp, Streptococcus ssp produced by
the State Research Center of the Central Research
Institute of Rospotrebnadzor. Simultaneously with
the PCR method bacterioscopy techniques were
used to treat smear of liquor with coloring of Gram
material, bacteriological cultures of blood and li-
quor and the method of latex agglutination.

Complications from the central nervous system
were manifested on the basis of a clinical picture
of their development (paresis of extremities, con-
vulsions, etc.) and by additional research methods
mainly computed tomography (CT) and magnetic
resonance imaging (MRI) both during the acute
period of the disease and during the early recon-
valescence. In the study we used an analytical
method. The processing of the results was carried
out by means of determining the standard devia-
tion of the arithmetic mean (M*c), Student’s cri-
terion and constructing a 95% confidence interval
(CI) for the difference of averages.

The study was conducted in accordance with
the principles of the Declaration of Helsinki. The
study protocol was approved by the Local Ethics
Committee for participant. Informed consent of the
children’s parents was obtained for the research.

Results and discussion

Analyzing the dynamics of the incidence
of ABM in children, it can be noted mainly its sta-
ble nature with slight annual fluctuations and a
noticeable outbreak of infection in 2007-2008 as
shown in figure 1. According to the diagram, the
peak incidence occurred in 2007 and 2008, while
a noticeable decline in incidence has been observed
since 2014 with the lowest rates in 2017-2018.
A similar trend with a decrease in the incidence rate
can be associated primarily with the introduction
in Ukraine to children under 1 year of age, start-
ing in 2006, of routine vaccination against Hib-in-
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Fig. 1. Dynamics of sickness for ABM in children of Khmelnitskyi region
during 2004—2018

fection and, as a result, a decrease in the propor-
tion of meningitis caused by Hib-infection, as well
as socio-demographic factors (especially migration
of the population and a decrease in the number of
children in the region).

ABM in children practically equally arose in
all seasons with slight variations depending on the
month. The lowest incidence was observed in April
15 (4.3%) and the highest in September and Octo-
ber (by 38 (10.9%) end 39 (11.3%), respectively),
(Fig. 2). In general, the highest seasonal increase in
the incidence of ABM in children is in the autumn
period and it is 101 (29.2%) of the total annual in-
cidence.

An increase in the incidence of ABM in chil-
dren in the autumn is most likely due to seasonal
climatic changes, an increase in the number of re-
spiratory diseases and an increase in contacts with
other children in kindergartens and schools.

In the Egyptian study the highest morbidity in
the ABM was observed in the autumn and winter
periods [2]. In Italian observations the maximum
number of cases of ABM (63.5%) occurred for the
period from October to March [5].

The average age of children with ABM disease
was 4.26+0.26 years. According to age categories
the incidence of ABM was distributed as follows:
in the first year of life 112 (32.4%) children suf-
fered from illness, 89 (25.7%) from 1 to 3 years old,
61 (17.6%) from 4 to 11 years old, from 8 to 12 years
old — 40 (11.6%) and from 13 to 18 years old —
44 (12.7%). Thus, the overwhelming majority of
ABM was found in children aged 1 month to 3 years
201 (58.1%) especially before 1 year 112 (32.4%).
Similar data was obtained in other studies [1,13].

A similar trend, in which the greatest incidence
occurs in children under 1 year old and from 1 year
to 3 years and which can be traced in studies in
other countries can be explained by the immaturi-
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Fig. 2. The seasonal morbidity of ABM in children in Khmelnytskyi Region
from 2004 to 2018

ty of the immune system and central nervous sys-
tem (especially the blood-brain barrier). Also, the
risk of the disease increases in the presence of an
unfavorable premorbid background (prematurity,
previous intrauterine hypoxia, anemia) and con-
comitant diseases, which are very often observed
in this age category. In our study, premorbid back-
ground and concomitant pathologies were observed
in 92 (46%) patients under 3 years of age and were
mainly represented by anemia 66 (71.7%), peri-
natal CNS lesions 15 (16.3%), and malnutrition
9 (9.8%) and etc.

According to the received data the num-
ber of male patients who were ill with ABM
was 212 (62.7%), while the female population
was 126 (37.3%) which corresponded to the ratio of
boys to girls 1.7:1.

The etiological factor of ABM was established
in 121 (35.0%) patients (Fig. 3). The detection of
pathogens of ABM in other countries and regions
varies slightly and does not always reaches even
an average level which can be due to many factors.
According to the study [16] the average level of de-
tection of ABM in the country was 37.1%, among
which the detection of meningococcal etiology was
41.8% and meningitis of nonmeningococcal etiolo-
gy was not more than 32% [16]. At the same time,
in Italy the detectability of the pathogens of the
ABM reached 65.9% [5].

Figure 3 shows that Neisseria meningitidis re-
mains the main pathogen among children with
ABM which was detected in 70 (57.9%) cases.
The second ranked place is S. pneumoniae, which
was detected in 26 (21.5%) patients. The third
place was usually Haemophilus influenzae, which
was detected in 12 (9.9%) patients. Staphylococcus
aureus 5 (4.2%) was a notable percentage among
the pathogens and other agents were isolated in
rare cases.
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Fig. 3. The etiological structure of purulent meningitis in children in Khmelnytskyi region from 2004-2018

Since 2006 routine vaccination of chil-
dren against Hib-infection has been carried out
in Ukraine, at the same time vaccination against
meningococcal and pneumococcal infections has
not been carried out and is not carried out, there-
fore it is possible that these pathogens dominate the
etiological structure of ABM both in the region and
throughout the country.

It should be noted that 9 out of 12 children
in whom Hib was identified were not vaccinated
against this infection.

It should be noted that in 34 (48.3%) of cases
it was detected the serogroup N. meningitidis
where meningococcal serogroup B 18 (25.7%) was
the most frequent and serogroups C 9 (12.6%) and
A 6 (8.6%) were found to be less frequent. In only
one case it was detected the meningococcal sero-
group W135; in other cases the serogroup of the
pathogen was not successful.

The method of PCR liquor was verified by the
pathogen in 66 (54.5%) patients, by bacterioscopy
of the smear of the liquor — in 45 (37.2%) patients,
by latex agglutination method — in 5 (4.1%) and
bacteriological sowing method of the materi-
al — in general 65 (53.7%) patients. The method
of bacteriological cure of the liquor was verified
in 42 (64.6%) patients, the sowing of blood —
in (23.2%) patients and in 4 (6.1%) patients the
causative agent was sown posthumously from the
shells of the brain.
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Among the above-mentioned verification
methods only one method detected a pathogen
in 74 (61.1%) patients with two methods simultane-
ously in 38 (31.4%) patients and at the same time in
three methods in 9 (7.5%) patients.

The received data from the etiological factor in
most cases coincide with the data obtained in other
regions and countries.

However, in some countries the etiological
structure of ABM differs from the usual which can
be explained by the use of appropriate vaccines
against the main pathogens of meningitis as well as
geographical features and socio-demographic fac-
tors.

Quite different data were obtained in Chi-
na. The main causative agent of ABM was also
S. pneumoniae 33.2% but E. coli 10.9% took the
second place and Enterococcus 10.0% took the third
place which could be explained by the fact that the
group of patients was predominantly composed of
children under the age of 1 where these pathogens
can often be the cause of ABM [13].

In our study the bacterial culture of N. men-
ingitidis was detected in 34 patients, S. pneumo-
niae — in 13 and Hib — in 7 patients. Accordingly,
a study was conducted on sensitivity to antibiot-
ics. In the course of the research it was determined
that N. meningitidis was in most cases susceptible to
most antibacterial agents namely: chloramphenicol,
ampicillin, penicillin, ceftriaxone, meropenem,
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ofloxacin, amicacin, and gentamicin. In two (5.8%)
cases N. meningitidis serotype B was not suscep-
tible to vancomycin and in two (5.8%) cases they
were moderately susceptible to vancomycin and
clindamycin.

S. pneumoniae was almost always susceptible to
chloramphenicol, ampicillin, penicillin, ceftriaxone,
meropenem, ofloxacin, amicacin, vancomycin, cipro-
floxacin, levofloxacin and rifampicin. In three (23.0%)
cases S. pneumoniae was not susceptible to ofloxacin
and in one (7.7%) case — to chloramphenicol.

Hib was susceptible to chloramphenicol, ceftri-
axone, amoxicillin, levofloxacin, cefaperazone and
doxycycline. In two (28.5%) cases Hib was not
susceptible to ceftriaxone, amicacin, ampicillin and
imipenem.

In 305 (88.1%) children the disease was over-
whelming as meningitis whereas meningoencepha-
litis was diagnosed in 41 (11.9%) children. There
was no significant difference in the incidence be-
tween the children of the countryside and the city.
Mostly children living in urban areas 186 (53.8%)
in comparison with rural children 160 (46.2%),
were ill that corresponding to a ratio of 1.2:1.

In 346 (100%) of cases, the disease began with
fever. Very frequent symptoms of ABM were
neck stiffness 289 (83.5%) and vomiting 273
(78.9%). Seizures was almost always manifested
by tonic-clonic epileptic seizures and was observed
in 9 (2.6%) of patients for the first day of the
disease, subsequently they developed in another
10 (2.9%) of patients. Focal neurological signs were
presented in the form of development of limb pa-
resis in 4 (13.8%) patients, cranial nerve involve-
ment in 5 (17.2%) patients, oculomotor disorders
in 15 (51.8%) patients, limb tone disorders, anisore-
flexia, and the presence of pathological reflexes in
another 5 (17.2%) patients. The clinical manifesta-
tion of ABM is presented in table.

The development of similar clinical symptoms
characteristic of ABM in different ratios is also
noted in studies by other authors.

The highest level of cytosis with the pre-
dominance of neutrophils was observed in
meningitis caused by N. meningitidis which
was 5801.3+4856.7 cellsymm3 and significant-
ly exceeded the cytosis level in meningitis caused
by S. pneumoniae in which it reached
2601.0£1839.6 cells/mm3 (p<0.001) (95% CI,
1246.5 to 5154.0 cells/mm3). It was slightly low-
er and statistically insignificant (p>0.05) than
with meningococcal meningitis it was observed
the cytosis at meningitis induced Hib which
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Table
Clinical manifestation of acute bacterial
meningitis in children

Clinical symptoms o:l;:t‘il()airts %
Fever 346 100
Headache 124 35.8
Vomit 273 78.9
Neck stiffness 289 83.5
Kernig's sign 176 50.8
Brudzinski's sign 122 352
Hyperesthesia 130 37.6
Irritability 36 10.4
Alteration of consciousness 28 8.1
Seizures 9 2.6
Focal neurological signs 29 8.4
Septic shock 21 6.0
Petechial rash 56 16.2

was 5152.6+4153.1 cells/mm3, however cytosis
was significantly superior in meningitis induced
S.  pneumoniae (p<0.01), (95% CI, 597.7
to 4505.4 cellsymm3). The high level of cytosis in
meningitis caused by N. meningitidis and Hib can
be explained by a significant inflammatory reac-
tion of the body in response to the release of bacte-
rial endotoxin, the main factor of the emergence of
toxic toxic shock, which is released only when the
bacteria are destroyed, which is especially charac-
teristic of meningococcus and other gram-negative
bacteria. The toxic effect of endotoxin stimulates
the cells of the immune system, which leads to the
release of a large number of inflammatory media-
tors and cytokines with the development of a pro-
nounced inflammatory response.

The level of protein of the liquor was the
highest in meningitis caused by S. pneumoniae
and was 179.0+£51.0 mg/dl in comparison to
meningitis induced N. meningitidis where its level
was 102.0+49.0 mg/dl (p<0.001), (95% CI, 54.0
to 99.0 mg/dl) and meningitis induced Hib where
the protein level was 112.0£56.0 mg/dl (p<0.05),
(95% CI, 29.0 to 104.0 mg/dl).

This difference can be explained by the
fact that meningitis caused by S. pneumoniae
has a more severe course and it is much more of-
ten causes damage of the brain substance with the
development of neurological complications and the
tendency to abscess. Similar changes in contrast
to gram-negative pathogens are associated main-
ly with the action of exotoxin bacteria. In studies
by J.S. Braun et al. (2007) it was shown that it is
pneumolysin that is the key factor in the develop-
ment of neuronal damage and death in pneumococ-
cal meningitis [8].
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Fig. 4. General complications of ABM in children from the central nervous
system

A similar trend was observed with the levels
of sugar in liquor. At the lowest level it was detect-
ed in meningitis induced S. pneumoniae and it was
1.91£0.35 mmol/l, while in meningitis induced
N.  meningitidis  the sugar level was
2.41+0.47 mmol/l (p<0.01), (95% CI, 0.29
to 0.70 mmol/l) and with meningitis caused by
Hib 2.35+0.34 mmol/l (p<0.01), (95% CI, 0.19
to 0.68 mmol/l) compared with pneumococcal
meningitis. There was no significant difference be-
tween the level of liquor sugar between meningo-
coccal meningitis and meningitis induced Hib.

According to the European Federation of Neuro-
logical Societies (EFNS) the neurological compli-
cations of ABM occur in 30—50% of cases. Chronic
fatigue, depression and sleep disturbance are often
found in reconvalescents of meningitis. Cognitive
dysfunction, behavioral disorders, convulsions, and
motor disorders are common complications of me-
ningitis in adults and children. Delay in growth
and mental development are delayed complications
of ABM found in children. Chronic fatigue, depres-
sion and sleep disturbance are common in reconva-
lescents of meningitis [10].

In a study by M.C. Atti et al. (2014) in 34.1%
of cases of ABM there was at least one complication
of the course of pathology, in 7.1% there were severe
complications [5]. The most serious and frequent
complications arise in meningitis caused by Strep-
tococcus pneumoniae with a high mortality rate of
up to 36% of cases [7]. In 40% of cases of pneumo-
coccal meningitis there are neurological compli-
cations of which the most frequent are behavioral
disorders (22.9%) [4].

According to G. Berberian et al. (2014) com-
plications of pneumococcal meningitis occurred in
50% of patients and the lethal end was observed in
10% of cases. In 22% of cases pneumococcal menin-
gitis was secondary, most often as a result of pneu-
monia, otitis and sinusitis [6].
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Fig. 5. Complications of the CNS caused by the main pathogens of ABM

In our observation, in 52 (15.4%) patients, both
acute and late neurological complications of the
disease were observed, a significant part of which
were severe (Fig. 4).

Of severe infections which complicated the
course of the disease the brain edema 32 (61.5%),
epileptic seizures 19 (36.5%) and hydrocepha-
lus 8 (15.4%) were common. Subdural hygromes
7 (13.4%), paresis of extremities 4 (7.7%), abscess
formation 3 (5.7%), subarachnoid hemorrhage,
hearing impairment and subdural empyema were
detected (by 2 (3.8%), respectively). Among other
lesions 4 (7.7%) isolated cases were parenchymal
and subdural hemorrhages, ischemic stroke, visual
impairment with the development of amaurosis and
ventriculitis. In 18 (34.6%) patients several compli-
cations were observed at the same time.

In our study the most severe and frequent
complications occurred in meningitis caused
by . pneumoniae compared to other bacterial
meningitiditis agents (Fig. 5).

Thus, the most severe cerebral complications
were observed in meningitis caused by
S. pneumoniae and Hib.

The outcome of the disease with full reco-
very was observed in 268 (77.4%) patients and
in 78 (22.6%) patients the consequences of the
disease were observed in the form of cerebroas-
thenicsyndrome 67 (85.9%),autonomicdysfunction
4 (5.3%), and epilepsy 4 (5.3%), deafness 2 (2.6%),
apallic syndrome, atactic syndrome and amaurosis
1 (1.3% each). It should be noted that all cases of
deafness occurred with Hib meningitis.

Also during the study period 15 (4.3%) patients
died, including boys 11 (73.3%) and 4 (26.7%) girls
corresponding to 2.75:1 with a total annual mor-
tality of 0.44 per 100 thousand children. After the
introduction of vaccination against Hib-infection,
there is also a decrease in mortality from ABM in
children. If during the study period the highest
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mortality from ABM was observed in 2006 (1.62
per 100 thousand children), then the lowest mor-
tality was observed in 2016 (0.41 per 100 thousand
children).

In 11 (73.3%) patients the disease was over-
whelming as meningoencephalitis. Almost all
deceased causes of death were the development
of cerebral edema with insertion into the large
occipital opening, while in 4 (26.6%) patients oc-
clusive hydrocephalus was detected, in 2 (13.3%)
the brain abscess was detected and 1 (6.6%) sub-
dural hemorrhage and ventriculitis were detected.

The majority 11 (73.7%) of deceased children
were under 1 year old. In 9 (60.0%) dead patients
the pathogen was detected of which 3 (33.3%) were
S. pneumoniae, 3 (33.3%) children had N. menin-
gitidis, and 1 (11.1%) kid had Staphylococcus au-
reus, Staphylococcus epidermidis and Proteus vul-
garis. In the other 6 (40.0%) children the pathogen
was not identified.

Taking into account epidemiological data,
during the study the prevalence of ABM among
children in the Khmelnitskyi region was deter-
mined which in total was 10.0 per 100 thousand
children per year. It can be noted that the obtained
indicator is somewhat higher than the total Euro-
pean population which is probably related to the
climatic conditions of the region and the absence of
planned vaccination against major pathogens of the
ABM (N. meningitidis and S. pneumoniae).

Conclusions

Over the past ten years, there has been
a significant decrease in the disease by ABM in
children, which is probably associated with the
introduction in Ukraine, starting in 2006, of a
planned vaccination against Hib-meningitis.

Mostly (58.1%) children with ABM aged
1 month to 3 years old, especially one year old
(32.4%) areill. The disease is more common in boys
than in girls in the ratio of 1.7:1.
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