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Pezrome. Taoxuxom maxcaou. 6onarapoa mMapkasuil acad muzuMuHuHe NepuHaman WUKacCmianumy oxubamuoa
OpOHXUAN acmMa Keuuwy MabsCupuHy maxaui Kunuut. Taokukom mamepuaniapu éa ycyaiapu. 6oaaiapoa Maprasuii acabd
MUBUMUHUHZ NEPUHATNAL WUKACTIIAHUWY OKUOamuda OPOHXUAT ACMMA KeYuwy mabCUupuny mayiui Ui Makcaouoa 5
éwoan T éweaua Oynean ypma oapascadau opouxuan acmma ounan ogpuean 103 demop Gonanap (70 yeun ea 33 Kus)
mexwupunou. Kyzamye scapaénuoa 6orarap 2 2ypyxea 6yrunean: acocuil 2ypyxea 12 ma 6ona (51 yeun ea 21 xu3), map-
Ka3ull acab mMusuMuHuHe NEPUHAmMAl WUKACMIAHUWU oKubamuoa Opouxuanr acmma Ounaw ogpuean bemoprap 6a
maxkocaaw 2ypyxu 31 ma 6onaoan ubopam (19 yeun éa 12 xu3), negporocux kacaiuxiap ouran 60nuK OyIMazan 6pomu-
xuan acmma ounan ogpuean 6emopaap. Onunean namudcanap: OnuHean MALIYMOMAAPea Acocianud, borarapoa mapxa-
3ull acab MUUMUHUHE NEPUHAMAT WUKACMIAHULMY OKUOAmuoa OPOHXUAT ACIMMAHUHE KeYUu 64 PUBOICTAHUMIUSA Ce3U-
Japau mavcup Kypcamuwu aHukaanou. Xycycan, OpoHxXuan acmmanune Hesponocux Oysuauwnapu 6yimazan bonanapea
Kapazanod, o2up aHamHe3 8d He8pOLo2UK alomamiapu 6yrean odonanrapoa OpoHxo-00CmMpyKmue cuHopom OPoOHXUan acm-
MauuHe maxmuHui debromu cugpamuoa awya onour bownanaou. Llly bunran bupea, acocutl 2ypyxoazu donanap XaémHuue
OupunYyU UUIUOA SHE TOKOPU UYKKU2A, MAKKOcaaul 2ypyxudazu bonanap sca 2 éwoan 3 éweava Oynean daspea myspu Kei-
ou. Illy 6unan 6upea, acocui eypyxoazu 601aiapoa 6pOHX0-06CmMPYKMU8 CUHOPOMHUHE OUPUHYY FNU300U XAEMHUHE Ou-
PUHYU UUIUOAEK OOWIanOu 6a acocull 2ypyxoacu 6Oonanrap OpOHXUAN acmma MAwXUcu KyuuisyHea xaoap OpoHxo-
obcmpykmus cunopomuune 3-4 oan T mapmazava xypysxciap Ky3amuiou, makgociaw eypyxuoazu 2-4 snuzooea Kapuiu.

Kanum cysnap: opouxuan acmma, okubamuapu, nepunaman WuKACMiaHu, Maprasuti acab musumu, OpOHXo-
06CmMPYKMUE CUHOPOM, HEBPOIOSUK CUMNIMOM.

Abstract. Objective: The study aimed to analyze the effects of perinatal central nervous system (CNS) damage on
the course of bronchial asthma in children. Materials and Methods: To assess the influence of perinatal CNS damage on
the progression of bronchial asthma in children, a total of 103 patients with moderate bronchial asthma, aged 5 to 7 years
(70 boys and 33 girls), were examined. The children were divided into two groups: the main group, which included 72
children (51 boys and 21 girls) with asthma and long-term consequences of perinatal CNS damage, and the comparison
group, consisting of 31 children (19 boys and 12 girls) with asthma but without neurological impairments. Results: Based
on the collected data, it was found that perinatal CNS damage significantly affects the further development and course of
bronchial asthma in children. Specifically, bronchial obstructive syndrome, as a potential initial manifestation of asthma,
begins earlier in children with a burdened medical history and neurological symptoms. In the main group, the peak inci-
dence occurred in the first year of life, whereas in the comparison group, it was between 2 and 3 years of age. Further-
more, the first episode of bronchial obstructive syndrome in the main group contributed to recurrent asthma symptoms as
early as the first year of life, with children in this group experiencing 3-4 to 7 episodes of bronchial obstructive syndrome
before the diagnosis of bronchial asthma, compared to 2-4 episodes in the comparison group.

Keywords: bronchial asthma, consequences, perinatal damage, central nervous system, bronchial obstructive syn-
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drome, neurological symptoms.

Relevance. Respiratory diseases are the most com-
mon group of illnesses among the pediatric population,
holding a leading position in the overall morbidity struc-
ture in children [WHO, 2019]. Among broncho-pulmonary
diseases in children, bronchitis, bronchiolitis, and bron-
chial asthma dominate, all manifesting with bronchial ob-
structive syndrome. These conditions pose a serious issue
due to their high prevalence, recurrent nature, early disabil-
ity, and risk of death [3,13,16].

It has been found that most children with bronchial
asthma (BA) have a history of perinatal central nervous
system (CNS) damage [5,7,14]. Perinatal CNS damage
increases the risk of developing asthma in preschool-aged
children by 3.4 times. Dysfunctions in neuro-vegetative
regulation of the cardiorespiratory system, arising from
unfavorable nonspecific influences during perinatal devel-
opment, combined with hereditary and constitutional pre-
disposition to atopy, significantly contribute to the for-
mation of bronchial asthma in preschool children
[1,6,7,9,12,15]. Intrauterine sensitization of the fetus,
which can occur during pregnancy complications
(gestosis), acute viral or bacterial infections, or exacerba-
tion of chronic inflammatory diseases, plays a critical role
in the early onset of asthma. Among these conditions,
gestosis during pregnancy is a major risk factor for the
development of atopic diseases [2,4,8,17].

Several studies indicate that early-age children with
recurrent bronchial obstructive syndrome and a risk of de-
veloping asthma go on to manifest the disease in 30-50%
of cases as they age [10,11,18]. Both misdiagnosis and
underdiagnosis of asthma lead to unnecessary difficulties
in the management of these patients. The lack of systemat-
ic information about the relationship between anamnestic,
etiological, clinical, immunological, biochemical, and
functional characteristics, as well as the impact of perinatal
CNS damage on the development and course of BA, un-
derscores the need for a comprehensive study of this dis-
ease.

Objective: To analyze the influence of perinatal
CNS damage on the course of bronchial asthma in chil-
dren.

Materials and Methods: To comprehensively as-
sess the condition of children with bronchial asthma, an
optimized questionnaire was developed to record the col-
lected anamnestic data and the results of conducted studies
(a total of 28 parameters). According to the diagnosis of
the examined children, special attention was paid to the
information from the children’s development history (form
112), particularly the hereditary history, including the par-
ents’ somatic status, with a focus on the presence of aller-
gic diseases and/or BA. Additional attention was given to
the mother’s age at the time of childbirth, the number of
pregnancies, and the specifics of pregnancy and delivery.

Table 1. Characteristics of the Examined Children

Also, the neonatal period, type of feeding, and somatic
pathologies experienced by the children in the first and
subsequent years of life were considered.

To determine the influence of perinatal CNS dam-
age, children with BA were examined based on the pres-
ence or absence of the consequences of perinatal CNS
damage. Only with this approach can the clinical course,
laboratory, and instrumental investigation features be
properly assessed. The study included 103 children with
moderate bronchial asthma, aged 5-7 years (70 boys and
33 girls). The children were divided into two groups: the
main group included 72 children (51 boys and 21 girls)
with BA and long-term consequences of perinatal CNS
damage, and the comparison group comprised 31 children
(19 boys and 12 girls) with BA without accompanying
neurological disorders (Table 1).

A particular interest was drawn to the analysis of
the onset of the first symptoms of bronchial asthma in the
study group. It is known that in children prone to allergic
reactions, skin manifestations begin to fade from the age of
three, and respiratory symptoms appear. The results of the
study showed that in children of the main group (those
with long-term consequences of perinatal CNS damage),
the first episodes of recurrent bronchial obstructive syn-
drome (BOS) were recorded twice as often during the first
year of life compared to the comparison group (45.8% and
22.6%, respectively; p<0.005). Meanwhile, the peak fre-
quency of BOS in the comparison group (those without
accompanying neurological symptoms) was noted in
35.5% of cases at the age of 2-3 years, which is consistent
with the analyzed literature data (Figure 1).

It should also be noted that the number of children
who experienced their first episode of BOS in the first year
of life and had two or more BOS episodes was statistically
significantly higher in the main group compared to the
comparison group. It was revealed that in children with
asthma and signs of long-term consequences of perinatal
CNS damage, bronchial obstructive syndrome not only
began earlier than in the comparison group but also often
had a recurrent nature (Figure 2).

Based on the data obtained, it can be concluded that
perinatal CNS lesions significantly affect the further de-
velopment and severe course of bronchial asthma in chil-
dren. In particular, BOS, as the presumed debut of bron-
chial asthma, begins much earlier than in children without
a burdened history and signs of perinatal CNS damage.
Moreover, in children of the main group, the first episode
of bronchial obstructive syndrome contributed to a recur-
rent course already in the first year of life. This is evi-
denced by the fact that children in the main group experi-
enced 3-4 to 7 episodes of BOS before the diagnosis of
bronchial asthma was established, compared to 2-4 epi-
sodes in the comparison group.

Children Surveyed

Groups of Examined Children Total n=103 Mean Age (years) Boys Girls
n=70 % n=33 %
Main Group 72 (69,9%) 6,1+0,76 51 70,8 21 29,2
Comparison Group 31 (30,1%) 6,2+0,76 19 61,3 12 38,7
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Fig. 3. Analysis of triggering factors for asthma exacerbations in the observation groups
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It should be noted that the main etiological factor in
the development of BOS, i.e., the cause of disease exacer-
bation in children from both groups, was an acute respira-
tory infection: 76.4% (n=55) of children in the main group
and 67.7% (n=21) of children in the comparison group.
This is an understandable fact, as children who have expe-
rienced perinatal pathology fall into the category of fre-
quently ill children and are highly prone to acute respirato-
ry infections. The second most significant triggering factor,
as expected, was contact with a causative allergen. This
factor was somewhat more common in the comparison
group—35.5% (n=11), compared to 26.4% (n=19) of chil-
dren in the main group. The next etiological factor in the
exacerbation of obstructive syndrome in asthma was phys-
ical exertion. As a trigger, it was mainly observed in chil-
dren of the main group, comprising 27.8% (n=20), com-
pared to 6.5% (n=2) in the comparison group. This is a
fairly understandable fact, and it was found, in particular,
that stress, as a risk factor for asthma exacerbations, was
indicated in nearly one-third of patients (36.1%; n=26) of
the main group, i.e., in children with asthma who have
consequences of perinatal CNS damage (Figure 3).

The next important factor in diagnosing asthma is
the analysis of sensitization spectra and its degree. It was
found that the level of total IgE in patients from both the
main group and the comparison group during the remission
period of asthma significantly exceeded the age norm
(66.7% and 83.9% of cases, respectively). However, in the
comparison group, patients with a total IgE level exceeding
the age norm by 3 times predominated (51.6%), while in
the main group, this level was exceeded by 2 times
(48.6%). The data obtained indicate that for children with
asthma and the consequences of perinatal CNS damage,
the trigger is not an allergic factor but the functional insta-
bility of the cortical-subcortical and spinal structures of the
brain that regulate the respiratory system. A study of food
sensitization spectra revealed that in the main group, the
primary causes of sensitization were food products such as
chicken eggs, fish, and wheat flour, while in the compari-
son group, sensitization to cow’s milk protein, citrus fruits,
and other fruits was more common.

An assessment of the bioelectrical activity (BEA) of
the brain showed that significant changes were noted in the
main group of children, with dysfunction of the brainstem
and subcortical structures and paroxysmal activity during
functional tests (photostimulation, hyperventilation). It was
found that in the vast majority of children in the main
group, low-amplitude background EEG predominated—
36.1% (n=26), high-amplitude EEG was observed in
20.8% (n=15) of patients, and extremely high-amplitude
EEG was noted in 16.7% (n=12) of those examined. Par-
oxysmal activity during functional tests was observed in
23.1% (n=17) of children, and in 13.9% (n=10), pro-
nounced paroxysmal activity characteristic of children with
attention deficit hyperactivity disorder was noted.

Therefore, when examining children with asthma, it
is necessary to conduct an in-depth clinical and neurologi-
cal examination in order not to miss the signs of the conse-
quences of perinatal CNS damage and to promptly provide
targeted systemic pathogenetic therapy, including both
medicinal and non-medicinal components, with adjust-
ments for the identified neurological syndromes. Only in
this way can the desired control over bronchial asthma be

achieved, with prolonged remission and the prevention of
exacerbations.

Conclusions:

1. It was established that children with the conse-
quences of perinatal CNS damage experienced the first
episodes of recurrent bronchial obstructive syndrome
(BOS) twice as often within the first year of life (45.8%
and 22.6%, respectively; p<0.005) and these episodes had
a recurrent nature. In contrast, children with asthma who
did not have neurological symptoms experienced BOS
more frequently between the ages of 2 and 3 years (in
35.5% of cases).

2. The main cause of asthma exacerbation in chil-
dren from both groups was an acute respiratory infection:
76.4% (n=55) in the main group and 67.7% (n=21) in the
comparison group. The second most significant trigger
factor was contact with a causative allergen, which was
more frequently observed in the comparison group - 35.5%
(n=11) compared to 26.4% (n=19) in the main group.
Physical exertion (27.8%) and stress (36.1%) were the
main triggers primarily in the main group of children.

3. In the comparison group, patients with total 1gE
levels exceeding the age norm by 3 times predominated
(51.6%), while in the main group, the level exceeded the
norm by 2 times (48.6%), proving the role of CNS pathol-
ogy in the development of BOS in children with asthma.

4. It was found that children in the main group had
significant changes in the bioelectrical activity (BEA) of
the brain, including dysfunction of brainstem and subcorti-
cal structures, and paroxysmal activity during functional
tests (photostimulation, hyperventilation).
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OCOBEHHOCTH TEYEHHS BPOHXHAJIbHOH
ACTMBI Y JETEH C ITOCJIEACTBHAMH
HEPHHATAJIBHOT O IOPAKEHHSA
HEHTPA/IbHOH HEPBHOH CUCTEMbI

Xatioaposa C.X., Maensinosa 3.@., Illlapunos P.X,,
Awypog P.@., Ulamcuoournosa M.III.

Pestome. Llenv uccnedosanusi: npoananuzuposams
GAUAHUS NOCIEOCMBULl NEPUHAMATLHO20 NOPANCEHUS YeH-
MPATLHOU HEPEHOLL CUCTEMbl HA MeyeHue OPOHXUATbHOU
acmmul 'y Oemell. Mamepuan u memoosl ucciedo8anus:
[l eviscHeHust 6nUsIHUSL NOCIEOCMEUTE NEPUHAMATLHO2O
nopasxjceHus YeHMpPaiIbHOU HEPEHOU CUCMeMbl Ha medeHue
OpPOHXUANBHOU acmmbl Y 0emell nPpogedeHo 00Cie008aHue
103 nayuenmos, cmpaoarowux OPOHXUANLHOU ACMMOU
cpedHell cmenenu msadjcecmu 6 gopacme om 5 0o 7 aem
(70 manvuuxos u 33 desouku). B npoyecce nabnooenus
Odemu OvLIU pazoenensvl HA 2 epYnnel: OCHOBHAS, 8 KOMO-
pyio eouinu 72 pebenxa (51 manvuuk u 21 desoura), 6016-
Hble OPOHXUANLHOU ACMMOU C HATUYUEeM OMOALeHHbIX NO-
c1edCcmeull NepuUHamanbHo20 NOPANCEHUS YEHMPATbHOU
HEpPBHOU cucmemvl, U SPYNNy CPAGHEeHUs, COCMOAWYIO U3
31 pebenka (19 marvuuxos u 12 doegouek), bonbHBLIX OPOH-
XUATLHOU ACmMMOU 6e3 CONYMCMBYIOWUX HEBPOLOSUYECKUX
Hapywenuti. Pesynemamul: Ha ocnosanmuu nonyuenHwix
OQHHLIX  BbIABIIEHO, HMO NEPUHAATbHBIE HOPAICEHUS.
YeHmPANbHOU HEPEHOU CUCEMbl CYUIeCBEHHO BIUAIOM
Ha danvHeluiee pazgumue U medeHue OPOHXUATLHOU ACT-
Mol Oemell. B uacmuocmu OpoHxX006CcmpyKmueHslll CUH-
opom, Kax npeononazaemvlii 0e0iom OpPOHXUATbHOU ACh-
Mbl, HAUUHAEMC S 3HAYUMENbHO panbule, Yem y demell, He
UMEIOWUX OMASOWEHHbIL AHAMHE3 U HeBPOI0SUHeCKYHO
cumnmomamuxy. Ilpu smom y Oemeil 0CHOGHOU 2epynnvl
NUK NPUXOOUICS HA NePBblil 200 HCUHU, A Y Oemell 2pynnbl
cpasHenusi — Ha nepuod om 2-x 0o 3-x sem. Bmecme c
mem, y Oemell OCHOBHOU 2PYNNbl Nepeblil HNU300 OPOHXO-
00CMPYKMUBHO20 CUHOPOMA CNOCOOCMBO8AL  Peyuousi-
Dpyiowemy medeHuio yice Ha nepeom 200y JHCU3HU, a Oemu
OCHOBHOUL 2pynnuvl nepeHocunu om 3-4-x 0o 7-mu npucmy-
106 OPOHX00OCMPYKMUBHO20 CUHOPOMA OO0 YCIMAHOBIeHUS
ouaenosa OpoHXUAIbHAL acmma, npomus 2-4 3nu30008 6
epynne cpasHeHus.

Knrouesvte cnosa: oponxuanvnas acmma, nocieo-
Ccmeus, NepUHAmaibHoe NOpPadiCeHue, YeHMpAibHdas Hepe-
Has cucmema, 6pOHX000CMPYKMUBHBLIL CUHOPOM, HE8POJLO-
2UYeCcKas CUMNMOMAMUKA.
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