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PE3IOME

AxTtyanbHictb. [ocTpi pecnipatopHi iHdekuii (CPl) y aiten yacto cynpoBOmKyOTbCA
acTeHoBereTaTMBHMMM CUMMNTOMaMW, TakUMKU K MNSABICTb, APaTiBNMBICTb i Aucpery-
nsauia  cepueBo-CyaMHHOI cucTemu. [lpoTe OCHOBHI MmaTodisionoriyHi  MexaHizmu
3anuLalTbCs HeJOCTaTHbO BUBYEHUMM.

MeTa po60TH — BMBYEHHSI B32aEMO3B’'SI3KY MiXK iHTEHCUBHICTIO CUCTEMHOI 3ananbHol
BigNoBigi Ta HeBpOnoriYyHMMK nposisamu npu autsadmx NPl 3 ocobnuBum akueHTOM
Ha HenporniokaninsgpHy ANCAHYHKLIO SK KIMHOYOBY NaTodi3ionoriyHy fnaHky.

Marepianun Ta Metoam. byno npoBegeHO NpOCMEKTMBHE KriHIYHE [OCNISKEHHS
3a yyacTio 40 giten Bikom 2—12 pokiB, posnogineHnx Ha Tpu rpynu: rpyna A (n=15)
BKMOYana pAiten 3 HeycknagHeHUMW BipyCHUMM  pecnipaTopHUMMK  iHdeKLUisMu
Ta piBHem C-peaktuBHoro 6inka (CRP) 1-7 wmr/n; rpyna B (n=15) cknaganacs
3 piter 3 niaTBepAKeHUMM BakTepianbHUMKM - pecnipaTopHUMKM  iHdbekuismMu  Ta
CRP = 8 wmr/n; rpyna C (n=10) 3goposi AiTn, koHTpornbHa rpyna 3 CRP < 1 wmr/n.
Bci yyacHuMKM MpowiwnyM KOMMMEKCHe HEeBpOMoridHe OOCTEXEHHS, BUMIPIOBAHHSA
XKUTTEBUX MOKA3HWKIB, MyrNbCOKCMMETPil0 Ta nabopaTopHi gocnimkeHHs. [MopiBHANb-
HUA CTaTUCTUYHWMIA aHani3 4acToTU Ta TSHKKOCTI CMMNTOMIB MiX rpynamm ©Oyno
npoBeAeHO 3a AOMNOMOroK Kputepito MaHHa—YiTHi.

Pesynbratn. Y rpyni A nepeBaxanu gyHKUiOHanNbHi Ta nerki HeBPOMOriYHi CUMITOMM,
3okpema MnsaBicTb (73%), nerka Taxikapgis (40%) Ta nigBulieHa TakTuUibHa YyT-
nmBicTb (27%), npu ubOoMy BCi AiTM 306epiranu HOPManbHWUI piBEHb CBIAOMOCTI
Ta catypauito kucHio > 95%. Haenaku, y rpyni B cnoctepiranmcs 3HayHo 6inblu Bupa-
XKeHi MposiBu, BKMNoYawouM nopylieHHs  ceigomocTi (33%), AecaTtypauiio  KUCHIO
0o 88-90% y 27% nauieHTiB, pyXxOBi MOPYLUEHHS, Taki SK FMNOTOHIA Ta MOPYLUEHHSA
koopauHauii (no 20% koxeH), a Takox Binbll TSXKI BeretatusHi O3HaKWM (Taxikapais
y 80%). CepegHsa KinbKiCTb HEBPOMOriYHMX CUMNTOMIB Ha OAHOro naudieHTa Oyna
3Ha4YHO BULLOK y rpyni B nopiBHsHO 3 rpynoto A. Byno BusiBneHo TemnepaTtypHui
nopir npnénusHo 39,0°C, nicnsa sIKOro 3’ABMASNNCS 03HaKW HeMporniokaninspHoi 4eKoM-
neHcauii, ocobnmeo npu GakTepianbHUX iHdeKUiAX. 3HEBOOHEHHS, sIke cnocTepiranocs
y 33% rpynu B, 6yno TicHO noB’A3aHe 3 HANTSXKYMMU HEBPOMOTYHMMU NPOSBaMMU.
BucHoBku. Lle gocnigxeHHs nigkpecntoe HenporniokaningpHy AUCHYHKLIO SK Kto-
YOBUI MEXaHi3M PO3BUTKY acTeHOBEereTaTMBHUX CUMMATOMIB npu gutsumx [Pl. Byno
BCTa@HOBIEHO YiTKy KOpEensiuito MK MapkepaMu CUCTEMHOroO 3anarneHHs (piseHb CRP),
caTypauielo  KUCHI, ¢ebpunbHOK peakuielo Ta CTyneHeM HEeBPOOoriYHoro ypa-
xeHHs. PiBeHb CRP noHag 8 mr/n, rineptepmia >39,0°C Ta catypauis kucHio <90%
MOXYTb OyTW paHHIMWU MPEAMKTOPaMX 3HAYHOrO HEWpPOrnioKaninsgpHOro MOPYLUEHHS.
Lli pesynbratv nigKpecniowTb BaXMNMBICTb KOMMIEKCHOMO KMiHIMHOMO MOHITOPUHIY —
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ABSTRACT

Background. Acute respiratory infections (ARIs) in children are commonly accompa-
nied by asthenovegetative symptoms, such as lethargy, irritability, and cardiovascular
dysregulation. However, the underlying pathophysiological mechanisms remain
insufficiently understood.

Purpose — to examine the relationship between the intensity of systemic inflamma-
tory response and neurological manifestations in pediatric ARIs, with a particular
focus on neuro-glio-capillary dysfunction as a key pathophysiological link.

Materials and Methods. A prospective clinical study was conducted involving
40 children aged 2—12 years, categorized into three groups: Group A (n=15) included
children with uncomplicated viral respiratory infections and CRP levels of 1-7 mgl/L;
Group B (n=15) comprised children with confirmed bacterial respiratory infections
and CRP = 8 mg/L; Group C (n=10) served as a healthy control group with
CRP < 1 mg/L. All participants underwent comprehensive neurological examination,
measurement of vital parameters, pulse oximetry, and laboratory testing. Comparative
statistical analysis of symptom frequency and severity between groups was performed
using the Mann—Whitney U test.

Results. Group A demonstrated predominantly functional and mild neurological
symptoms, including lethargy (73%), mild tachycardia (40%), and increased tactile
sensitivity (27%), with all children maintaining normal consciousness and oxygen
saturation > 95%. In contrast, Group B showed significantly more pronounced mani-
festations, including impaired consciousness (33%), oxygen desaturation down
to 88—90% in 27% of patients, motor disturbances such as hypotonia and coordination
disorders (20% each), and more severe autonomic signs (tachycardia in 80%).
The average number of neurological symptoms per patient was significantly higher
in Group B compared to Group A. A temperature threshold of approximately 39.0°C
was identified, beyond which signs of neuro-glio-capillary decompensation occurred,
particularly in bacterial infections. Dehydration, observed in 33% of Group B,
was strongly associated with the most severe neurological manifestations.
Conclusions. This study highlights neuro-glio-capillary dysfunction as a key mecha-
nism in the development of asthenovegetative symptoms in pediatric ARIs. A clear
correlation was established between systemic inflammation markers (CRP levels),
oxygen saturation, febrile response, and the severity of neurological involvement.
CRP levels exceeding 8 mg/L, hyperthermia >39.0°C, and oxygen saturation < 90%
may serve as early predictors of significant neuro-glio-capillary impairment. These fin-
dings underscore the importance of integrated clinical monitoring — including inflam-
matory markers, oxygenation status, hydration, and neurological function — for early
detection and prevention of potential complications in children with ARls.

Bondarenko YaD, Kauk Ol, Stetsenko SO, Pliten OM. Neuro-glio-capillary dysfunction in children with respiratory
infections: early clinical markers and the role of outpatient screening. Psychiatry, Neurology and Medical Psychology.
2025;12(4(30)):449-471. DOI: https://doi.org/10.26565/2312-5675-2025-30-03

BCTYN

INTRODUCTION

Y cy4acHin negiaTpuyHivi NpakTuLi rocTpi iHPeKLinHO-
3ananbHi  3aXBOPKOBAHHA  pPecnipaTopHOro  TPakTy,
30Kpema rocTpi pecnipaTopHi BipycHi iHdekuii (FPBI),
OpOHXITW, MHEBMOHIi Ta OTUTW, 3aNULIAIOTLCA OAHIE
3 HaWMnoOLWMPEHIWNX MNPUYMH 3BEPHEHHS [0 fikaps
Ta rocnitanisauii giten [1]. Lli 3axBoptoBaHHA MOXYTb
MaTu K BipyCHy, Tak i 6akTepianbHy etionorito, abo 6yTtn
3MillaHUMK, OAHAK He3aneXHo Bid MOXOMXEHHSI BOHU
CYNPOBOMKYIOTbCS aKTUBALED CUCTEMHOI 3anasnbHoi

In modern pediatric practice, acute infectious and
inflammatory diseases of the respiratory tract-particularly
acute respiratory viral infections (ARVI), bronchitis,
pneumonia, and otitis remain one of the most common
reasons for medical consultations and hospitalizations
in children [1]. These diseases may have viral, bacte-
rial, or mixed etiology. However, regardless of their origin,
they are accompanied by the activation of the systemic
inflammatory response (SIR), which includes elevated
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gignosiai (C3B), wo BkM4Yae nigBuLLEHHS Temnepa-
Typu Tina, 36inblUeHHst KoHUeHTpauii C-peakTMBHOIO
6inka (CPB), amiHy chopmynu nenkouuTie, a TakoXx npo-
OYKUiI0 YMCNEeHHMX npo3ananbHuX UuTokiHiB [2]. dose-
geHo, wo CPB dyHKUiOHYe sik peareHT roctpoi dasu,
FOMOBHMM YMHOM iHOYKOBaHUN iHTEPRnemnkiHoMm 6, LWo aie
Ha MEeYiHKOBWUW reH, BiAnoBiganbHWIA 3a MOro TpaHCKpuU-
uito nig Yac 3ananbHUX abo iHdekuUinHMX npouecis [2].

Xova nposisn C3B € tunoBmmun gns iHEKUinHOro
npouecy, Bce OGinblue yBarv NpuainseTscs BTOPUHHUM
PYHKUIOHaNbHUM  MOPYLUEHHSAM, $IKi  pPO3BMBAKOTLCSA
Ha T1i Tni, 3okpema 3 OOKy LEeHTpanbHOI HepBOBOI
cuctemmn (LHC) [3]. Y pitert yacto cnocTepiraloTbcs ac-
TEHOBEreTaTMBHI MPOSIBA: 3HUXKEHHS MNpaue3naTHOCTI,
LWBMAOKA BTOMMNIOBAHICTb, [ONOBHUMA Oinb, eMouilHa
HecTabiNbHICTb, 3HWXKEHHSI KOHUEHTpauii yBaru, nopy-
LLUEHHS CHY, SIKi BUHUKAOTb HaBiTb 3a BiACYTHOCTI KIiHiy-
HUX O3HaK YypaXeHHs MO3KoBUX obonoHok [3, 4].
Ui cumnTomn TpaguuiiHO He po3rnsigatroTbes sk 6esno-
cepedHe YCKNagHEeHHs iHdeKUi, NpoTe HaKoMnuUYeHi
OaHi BKasyloTb Ha iXHIO MaTOreHeTU4yHy 3yMOBIIEHICTb
Henpo3ananbHUMK MexaHiamamu [5].

MoTeHuinHy ponb y UbOMY NpoLeci Bigirpae rnio-kani-
nspHa oguHWUs — (YHKLUiOHaNbHUN €enemMeHT remaro-
eHuedaniyHoro 6ap’epa (FEB), Wwo cknagaeTbcs 3 eHAo-
TenianbHMX KNiTMH Kaninspie, 6Ga3anbHOi MemOpaHu
Ta npunernux BigpocTkiB actpouutiB [6]. Came BoOHa
3abe3neyye UiNiCHICTb HENpOBaCKyNsipHOrO MIKpOOTO-
UYEHHSs!, 3axullae MO30K Bif, TOKCUYHMX MeTaboniTis,
MOAYNATOPIB 3ananeHHsd, a TakoX NiATPUMYE iOHHWUIA
romeocta3d [6]. MexaHiam Takoro nmnpouecy nonsrae
y BignoBiai Ha akTtmeauito C3B, nicns 4oro BinbyBaeTbCst
nocuneHe npoaykysaHHs umTokiHiB (IL-1B, IL-6, TNF-a.),
AKi YLIKODKYOTb €HO0TeniounTn, 3MiHIOITb NPOHUKHICTD
MEB, akTuBylOTb MIKPOMMilO, CAPUSOTL MNPOHUKHEHHIO
IMYHHUX  KNITUH Y  MO3KOBY TKaHWHY, CMPUYUHSAIONN
Helipo3ananeHHsi HaBiTb Yy BiACYTHOCTI npsAmMoi iHBasil
iHgekuinHoro areHta go LUHC [7]. loBegeHo, Wwo nig 4ac
Henpo3ananeHHs [EB BTpayae CBOW UiMiCHICTb, WO
npu3BoAMTL A0 NIABWULLEHHS] MPOHUKHOCTI, FONOBHUM
YMHOM Yepes3 aKTUBHICTb 3ananbHUX LUTOKIHIB [7].

YMOBW, IO 4acTO CYNpOBOMKYIOTb nepebir iHdekuin
y 4item — rinepTepmisa, Aerigpartauis, rinokcis, nopy-
LWEHHS BOAHO-eneKkTponiTHoro 6GanaHcy — [04aTKoBO
nornuonioTe L0 ANCKYHKLI, MNopyLy4Yn Tpodiky
HENPOHIB | CNpMAKYM TPAH3UTOPHMM HEBPOSOrYHUM
3MiHam [1-8]. Yce ue cTBOpOE naTtoreHeTu4He NiarpyHTs
ONsi pO3BUTKY acTEeHOBEreTaTMBHOI CUMNTOMATUKK, sika
yacTo 306epiraeTbCsi HaBITb NiCns KynipyBaHHS OCHOBHOMO
iHbeKUiiHOro npoLlecy, HeraTMBHO BMMMBaKO4YM Ha 3a-
ranbHUA CTaH AUTUHWK, ii HABYanbHY Ta MCUXOEMOLIVHY
aKTUBHICTb, AKICTb XUTTA [6—8]. 3rigHO 3 AaHMMK niTepa-
Typu, 3ananbHi CUrHanM NOLUMPIOTLCA Yepe3 HeyLIKoA-
XeHul abo posipaHun NEB go LUHC 3a gonomoroto
nposananbHUX LMTOKIHIB, npocTarnaHauHie abo nino-
nonicaxapuay [3—8]. 3rogom Mikpornis 3anyckaeTbca
ONs BUBINbHEHHSA LMUTOKIHIB, BiNbHMX KUCHEBUX paguka-
nie Ta TpodhiyHMX dpakTopiB, SAKi BnnmBawTb Ha LIHC
pisHumu cnocobamu. Lle, y cBowo u4epry, BnnvBeae
Ha KOTHITMBHI YHKLIi, JOBXUHY Ta LWiNbHICTb AEHAPUT-
HUX BIAPOCTKIB, AodamMiHepridyHi KniTMHW, HenporeHes
Ta nponidgepauito rmii. Kpim Toro, BUHMKae BpasnmBIiCTb
LIHC, a B geskux Bunagkax — aHoMarnii ronoBHOro Mo3ky
Ta NoLWKomKeHHs1 Ginoi pevoBuHM [3-9].

Monpu ue, B ambynaTopHiii negjiaTpuyHin npakTuui
pyTWHHA OLiHKa HEBPOOriYHOro cratycy y Aiten i3 pec-

body temperature, increased concentration of C-reactive
protein (CRP), changes in the leukocyte formula, and
the production of numerous pro-inflammatory cyto-
kines [2]. It has been proven that CRP functions as
an acute-phase reactant, mainly induced by interleukin-6,
which acts on the hepatic gene responsible for its tran-
scription during inflammatory or infectious processes [2].

Although the manifestations of SIR are typical for
infectious processes, increasing attention is being paid
to secondary functional disorders that develop in its
background, particularly from the central nervous sys-
tem (CNS) [3]. Children often experience asthenovege-
tative symptoms: decreased performance, rapid fatigue,
headache, emotional instability, decreased concentration,
and sleep disturbances, which occur even in the absence
of clinical signs of meningeal involvement [3, 4]. These
symptoms are traditionally not considered direct compli-
cations of infections; however, accumulated data
indicate their pathogenetic origin through neuroinflam-
matory mechanisms [5].

A potential role in this process is played by the
glio-capillary unit a functional element of the blood-brain
barrier (BBB), which consists of endothelial cells of
capillaries, the basal membrane, and adjacent astro-
cytic end-feet [6]. It ensures the integrity of the neuro-
vascular microenvironment, protects the brain from
toxic metabolites and inflammatory modulators, and
maintains ionic homeostasis [6]. The mechanism of this
process lies in the response to SIR activation, followed
by increased production of cytokines (IL-1B, IL-6, TNF-a.),
which damage endothelial cells, alter BBB permeability,
activate microglia, and promote the penetration of
immune cells into brain tissue, causing neuroinflam-
mation even in the absence of direct invasion of the
CNS by an infectious agent [7]. It has been shown that
during neuroinflammation, the BBB loses its integrity,
leading to increased permeability mainly due to the
activity of inflammatory cytokines [7].

Conditions that often accompany the course of
infections in children hyperthermia, dehydration, hypoxia,
and disturbances in water-electrolyte balance further
aggravate this dysfunction by disrupting neuronal tro-
phism and contributing to transient neurological
changes [1-8]. All this creates a pathogenetic basis
for the development of asthenovegetative symptoms,
which often persist even after the resolution of the primary
infectious process, negatively affecting the child’s general
condition, educational and psycho-emotional activity,
and quality of life [6—8]. According to the literature, inflam-
matory signals spread through an intact or disrupted BBB
to the CNS via pro-inflammatory cytokines, prostaglan-
dins, or lipopolysaccharide [3-8]. Subsequently, microglia
are activated to release cytokines, free oxygen radicals,
and trophic factors that affect the CNS in various ways.
This, in turn, influences cognitive functions, the length
and density of dendritic processes, dopaminergic cells,
neurogenesis, and glial proliferation. Furthermore, the
CNS becomes vulnerable, and in some cases, brain
abnormalities and white matter damage occur [3-9].

Despite this, in outpatient pediatric practice, the
routine assessment of neurological status in children
with respiratory infections is often limited to screening
for meningeal symptoms only. Mild manifestations of
neurovegetative dysfunction are either ignored or inter-
preted as psycho-emotional reactions, leading to under-
estimation of potential complications and missed opportu-
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nipaTopHUMK iHGeKUiSMM 4YacTo obMexXyeTbcs nule
CKPMHIHIOM Ha MeHiHreanbHi cumntomu. M’'aki nposisu
HelpoBereTaTUBHOI ANCKHYHKUIT abo irHopytoTbesi, abo
iHTEpPNPETYIOTLCS AK NCUXOEMOLLIHI peakuii, o npu3so-
OUTb OO0 HedOOUIHKU MOTEHUIMHUX ycKnadHeHb i BTpatu
MOXIMBOCTI ONsi paHHbOI Kopekuii. Ha cborogHi Hemae
YHibikoBaHUX KMiHIYHMX MPOTOKONIB, siki 6 pekoMeHay-
Banu CUCTEMHY HEBPOIOriYHy OLiHKY npu nepebiry pec-
nipaTopHWX iHdekUin y aiten 6e3 o3Hak ypaxeHHs LIHC.

Otxe, us pobota 3acnyroBye yBaru 3 OOKy KniHi-
umncTiB, negiaTpiB, HEBPOMOriB i AOCNIAHWKIB, OCKINbKN
BOHa MOpYLUYe HOBY BaxnuBy npobnemy, sika Gesnoce-
peaHbO BMNIIMBAE Ha SKICTb XWTTA LiTEN | IXHKO KOrHi-
TMBHY Ta €eMOLiiHy apjanTtauilo nicna nepeHeceHux
3ananbHUX 3axBOpPHOBaHb. YCBIOOMMEHHS poni  rnio-
KaninapHoi ANCYHKLUIT y pO3BUTKY TPaH3UTOPHUX HENpO-
yHKUIiOHANbHUX  MOpYyLWeHb  403BOMUTL  Po3pobuTu
npoginakTnyHi Ta nikyBanbHi cTparerii, Wo NiABULLYIOTb
ecbekTMBHICTL BeaeHHs fiten i3 C3B Ha ambynatop-
HoMmy eTani.

MeTa po60TH — BU3HAYMTIN B3AEMO3B’'SI30K MidK Map-
Kepamu cucteMHoi 3ananbHoi Bignosigi (CPB, neiiko-
uuTo3, TrinepTepmida), KMiHIYHMMM O3HaKamu rinokcit
Ta gerigpartauii i po3BMTKOM HEBPOMOriYHMX Ta aCTEHO-
BereTaTMBHMX MPOSBIB Yy AiTe 3 rocTpyMu pecnipatop-
HUMW iH(peKUisMU Pi3HOro reHesy, a TakoX BCTaHOBUTU
KNiHiYHi 03HaKkuM HemporniokaninapHoi AncdyHKuii 6e3
MeHiHreanbHUX CUMMTOMIB Ans OGrpyHTYBaHHsSI OoUinb-
HOCTi PYTMHHOIO HEBPOSOMNYHOIO CKPWHIHIY Ta pos3-
poGKM LUKanu OLUiHKU pu3uKy B ambynaTopHii nepgiat-
PUYHIN NpakTuLi.

MATEPIAAU TA METOAU AOCAIAXXEHHSA

HocnigkeHHa npoBogunocb Ha 6a3i KomyHanbHoOro
HEKOMEPLINHOro  MiANPUEMCTBA  XapKiBCbKOI  MICbKOI
pagn «Micbka auTtaya nonikniHika Ne 15». Y BuMGipky
Oynu BknodeHi 40 giter Bikom Big 2 Ao 12 pokiB, WO
3riAHO 3 BIKOBOK Knacudpikauiero oxonmnoe Taki nigetanu:
paHHin BiK (2—-3 poku), NepeaaoLKINbHUA Ta AOLLKiNb-
HUM BiK (4—6 pOKiB), @ TakoX MOMOALUUA LUKINbHWUIA
Bik (7—12 pokiB). Takuin pos3noain [03BOMAE OXOMUTH
KMIOYOBI eTanu [O3piBaHHA iIMYHHOI cuctemun y Aitewn
Ta npoaHanidyBaTu XxapakTep iMyHHOI BiAMoBigdi 3anex-
HO Bif BiKOBUX ocobnuBocTel. [ocnigKeHHs npoBegeHo
BiONOBIAHO [0 nNpuHUMMiB [enbCiHCbKOI  geknapalii.
Yci yyacHukn (abo ixHi 3aKOHHI NpeacTaBHMKW) Haganu
iHpopmoBaHy 3rogy Ha y4acTb y [OOCHIOXKEeHHi nicns
OTpMMaHHSA MOBHOI iHOpMaUii Npo MeTy, MeToau,
MOXNMBI PU3NKM Ta nepeBarn yyacTi. KoHdigeHUinHicTb
nepcoHanbHux AaHux byna cyBopo AoTpumaHa.

it 6ynn posnoaineHi Ha Tpu KNiHiYHi rpynu.

Ho rpynu A ysiviwnu 15 piten (37,5% Big 3aranb-
HOi BMOIpKM) 3 KNiHIYHUMKU MpPOsiBaMU FOCTPUX pecnipa-
TOPHUX BipyCcHWX iHdpekuin (MTPBI). Y yactuHm nauieHTiB
cnocrepiranocs NOEAHAHHSA 3aXBOPIOBAHHS i3 CEPO3HUM
cepefHiM oTUTOM. YCi AiTW Ui€l rpynu xapakTepusyBa-
nMca TunoBuMm nepebiroMm BipyCHOI iHGEKLii 3 MOMipHO
BUPa@XEHNMN CUMNTOMaMM iHTOKCUKaUii Ta Kartaparnb-
HUMK nposiBamu. Kpumepiamu 6KkmoYeHHs1 bynu: Tem-
nepatypa Tina noHag 38,0°C, o3Haku 3aranbHOi iHTOK-
cukauii, piBenb CPB y mexax 1-7 mr/n Ta BigHOCHe
nigBULLEHHS NiMcouuTiB BiANOBIAHO A0 BiKOBOT HOPMMU.

Fpyny B cknanu takox 15 giten (37,5%) 3 kniHiyHO
nigreepoXeHumn BGakTepianbHUMKN  HEKUIAMU  HUXKHIX

nities for early correction. Currently, there are no unified
clinical protocols recommending a systematic neuro-
logical assessment during respiratory infections in
children without signs of CNS involvement.

Therefore, this study deserves attention from clini-
cians, pediatricians, neurologists, and researchers, as it
addresses a new important issue that directly affects the
quality of life of children and their cognitive and emotio-
nal adaptation after inflammatory diseases. Recognizing
the role of glio-capillary dysfunction in the development
of transient neurofunctional disorders will allow for the
development of preventive and therapeutic strategies
to improve the management of children with SIR at the
outpatient stage.

Objective — to determine the relationship between
systemic inflammatory response markers (CRP, leuko-
cytosis, hyperthermia), clinical signs of hypoxia and
dehydration, and the development of neurological and
asthenovegetative symptoms in children with acute
respiratory infections of various origins, as well as to
identify clinical signs of neuro-glio-capillary dysfunction
without meningeal symptoms to justify the need for
routine neurological screening and the development of
a risk assessment scale in outpatient pediatric practice.

MATERIALS AND METHODS

The study was conducted at the Municipal Non-Profit
Enterprise of Kharkiv City Council «City Children’s
Polyclinic No. 15». The sample included 40 children
aged 2 to 12 years, which, according to age classification,
covers the following sub-stages: early childhood
(2—-3 years), pre-preschool and preschool age (4—6 years),
as well as early school age (7—12 years). This distribution
allows for the coverage of key stages of immune sys-
tem maturation in children and enables analysis of the
immune response characteristics depending on age-
specific features.The study was conducted in accor-
dance with the principles of the Declaration of Helsinki.
All participants (or their legal representatives) provided
informed consent to participate in the study after recei-
ving full information about the purpose, methods,
potential risks, and benefits of participation. Confiden-
tiality of personal data was strictly maintained.

The children were divided into three clinical groups.

Group A included 15 children (37.5% of the total
sample) with clinical manifestations of acute respiratory
viral infections (ARVI). Some patients had a combination
of the disease with serous otitis media. All children in
this group were characterized by a typical course of
viral infection with moderately expressed symptoms
of intoxication and catarrhal manifestations. Inclusion
criteria were: body temperature above 38.0°C, signs
of general intoxication, CRP levels within 1-7 mglL,
and a relative increase in lymphocytes according to
age norms.

Group B also consisted of 15 children (37.5%) with
clinically confirmed bacterial infections of the lower
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OnxanbHUX LWNAXiB, BKMOYalouy rocTpuin Tpaxeit, 6poH-
XiT i nMHeBMOHito. [MauieHTn uiel rpynn gemMoHcTpyBanu
OinblWw TAXKMIN nepebir 3axBOpOBaHHSA 3 BUPAXEHOH
CUCTEMHOIO iHTOKCMKALi€to, MOPYLUEHHAMU BeretTaTue-
HOro romMeoctasy Ta 4YacTUMU MposiBAMU AMXarnbHol
HegocTaTHocTi. [Jo Kpumepiie BKIOHYEHHS Hanexarnu:
Temnepatypa Tina noHag 38,5°C, guxanbHi nposiBu
(kawenb, 3aguwka), piseHs CPB >8 mr/n.

KoHTponbHa rpyna C Bknioyana 10 kniHiyHO 3g0-
poBux Aite (25% BuWbipkn) 6e3 osHak P3 (roctporo
pecnipaTopHOro 3axBOpBaHHs1) abo CynyTHIX 3axBo-
plOBaHb i criyryBana €TanoHHOK Ansi MOPIBHSAHHA KIi-
HiYHMX Ta NabopaTOpPHUX NOKA3HUKIB.

KniHiko-nabopaTtopHa ouiHka oxonntoBana 3aralb-
HUMN aHani3 KpoBi 3 BW3HAYEHHSAM PIBHS NENKOUMUTIB,
TpombouuTie, remornobiHy, BMMiptOBaHHSA Temnepatypu
Tina, piBHa CPB y cupoBatui kpoBi, caTypauii KACHIO
(SpO,). CraH rigpatauii OuUiHIOBaBCA LUMAXOM Ornsgy
CNnn30BNX OBOMOHOK, BW3HAYEHHSI Typropy LiKipu, 3a-
ranbHOro KNiHIMHOrO BPaXEHHs1 Ta HasiBHOCTI CYMyTHiX
CYMMTOMIB (CYXICTb LUKIpW, 3HWKEHHS Oiypesy TOLLO).

[na ouiHKM HEeBpOnoriyHoro cratycy npoBOAMBCS
6a30BUI CKPUHIHT, LWLO BKIOYAB aHani3 cTaHy cBigoMoc-
Ti (sicHa, COHMMBICTb, CMMYTaHICTb), NMOBEAIHKOBI 3MiHM
(MnsiBicTb, ApaTiBNMBICTb, eMOLiiHa NabinbHICTb), MOTO-
puKy (Tpemop, MopyLleHHs M'A30BOro TOHYCY, aTakcis),
KoopauHauito pyxiB (HecCTiika xoda, MOPYLIEHHS PiBHO-
Barn) Ta HasiBHiCTb Cy0’eKTUBHMX ckapr (rOfoBHUI Binb,
3anamopoyeHHs). Y giten cTaplle 2 pokiB JoCniaxXyBanu
MeHiHreanbHi CMMNTOMW (PUriAHICTb NOTUIUYHMX M’A3IB,
cumntoMu KepHira Ta BpyasnHCbKoro), y Monoawmx airten —
cumnToM Jlecaxa Ta Hanpy>XeHHs BENUKOTO TiM’siuKa.

Mig 4yac 36opy aHamHe3y NPOBOAWUIIOCS ONMUTYBaHHSA
OaTbKiB WOA0 3MiH MOBeAiHKM AWTUMHM Nig 4ac 3axBo-
PIOBaHHsI, 30KpeEMa LLOAO MOPYLUEHb CHY, anetuTy, oi-
3MYHOT aKTMBHOCTI, YyTNUBOCTI A0 AOTUKY, APaTiBNUBOCTI,
nnakcuMBocTi abo iHLWMX O3HaK eMoLUinHoi nabinbHOCTI.
Mig yac ornsigy ocobnuey yBary nNpuainany NonoXeHHo
Tina OUTMHM Ha OrNAAOBOMY CTOfi, peakuii Ha AOTWK
(rineppeakTuBHiCTb, crnoBinbHeHa abo 3axucHa Bigno-
BiOb), XapakTepy MiMiku Ta MOBHOIO KOHTaKTY.

O6’ekTBHE o0bCTEXEHHs TpuBano 10-15 xBunuH
i NpoBoAMnoCcb nikapeM-neaiaTpoM Yy ChOkKilHin obcTa-
HOoBUi 3a y4acTi ©OaTtbkiB. [logaTKoBO oOLUiHOBanucs
NnposiBM BereTaTMBHOI OUCKHYHKLUIT, Taki SIK FMxomMaHka
noHag 39,0°C, Taxikapgisi, COHNMBICTb, anarisi, bnigictb
abo LuiaHO3 LWKipM, Tpemop, MOpYLUEHHS KoopauHauil,
MapMypOBICTb LUKipW, NITAMBICTL Y CMOKOI, NabinbHICTb
apTepianbHOro TUCKY i YaCcTOTU CEPLEBUX CKOPOYEHb, NO-
PYLUEHHS pUTMY OUXaHHS, XOMNOAHI KiHUiBKM (akpouiaHo3).

AHani3 i cratuctuyHa obpobka pesynbraTiB BKIHO-
yanu NOPIBHSAHHA KiNbKOCTI HEBPONOriYHUX i BereTa-
TUBHMX cuMnToMmiB Yy rpynax A i B, a Takox gocnigkeHHs
iXHbOro 3B’a3ky 3 piBHem CPB, catypauii kucHio, rinep-
TepMii Ta o3Hak gerigpartauii. [ns o6pobku pesynsraTia
BMKOPUCTOBYBanM HenapaMeTpuyHi  Metoau aHanisy.
[MOpiBHAHHA KiNbKICHMX MNOKa3HWMKIB MK OBOMa Hesa-
NEXHUMKW Tpynamn 34iACHIOBany 3a [OMOMOIO KpuUTe-
pito MaHHa—-YiTHi. AHani3 SIKiCHUX 3MiH Ta 4acCTOTHMX
po3nogainis NpoBOAUIM 3 BUKOPUCTAHHSIM TOYHOMO Kpu-
Tepito Piwepa, AkuiA € OouinbHUM Npu Manux ob’emax
BMOIPOK Ta HWM3bKUX OYiKyBaHMX YacTtoTax. CTaTUCTUYHO
3Hadywmm BBaxkanu piBeHb p < 0,05. O6pobky paHux
34iNcHIOBanNn 3 BUKopUcTaHHaM nporpam Statistica 10.0
Ta Microsoft Excel.

respiratory tract, including acute tracheitis, bronchitis,
and pneumonia. Patients in this group demonstrated
a more severe course of disease with pronounced
systemic intoxication, disturbances of autonomic homeo-
stasis, and frequent manifestations of respiratory
failure. Inclusion criteria included: body temperature
above 38.5°C, respiratory manifestations (cough,
dyspnea), CRP level >8 mg/L.

The control group C included 10 clinically healthy
children (25% of the sample) without signs of acute
respiratory disease (ARD) or comorbid conditions and
served as a reference for comparing clinical and labo-
ratory indicators.

Clinical and laboratory assessment included a com-
plete blood count to determine levels of leukocytes,
platelets, hemoglobin, measurement of body tempera-
ture, CRP level in blood serum, and oxygen saturation
(SpO,). Hydration status was assessed by examining
mucous membranes, determining skin turgor, general
clinical impression, and the presence of associated
symptoms (dry skin, decreased urination, etc.).

For neurological status assessment, a basic screening
was conducted, which included analysis of conscious-
ness state (alert, drowsy, confused), behavioral changes
(lethargy, irritability, emotional lability), motor function
(tremor, muscle tone disorders, ataxia), movement
coordination (unstable gait, balance disorders), and the
presence of subjective complaints (headache, dizziness).
In children over 2 years old, meningeal symptoms were
examined (nuchal rigidity, Kernig’s and Brudzinski's
signs), while in younger children — the Lessage symp-
tom and tension of the anterior fontanelle.

During history collection, parents were questioned
regarding behavioral changes in the child during iliness,
particularly sleep disturbances, appetite changes, physi-
cal activity, touch sensitivity, irritability, tearfulness,
or other signs of emotional lability. During examination,
special attention was paid to the child’s body position
on the examination table, response to touch (hyper-
reactivity, delayed or defensive response), facial expre-
ssions, and verbal contact.

The objective examination lasted 10-15 minutes
and was conducted by a pediatrician in a calm setting
with parental involvement. Additionally, signs of auto-
nomic dysfunction were evaluated, such as fever over
39.0°C, tachycardia, drowsiness, apathy, pallor or
cyanosis of the skin, tremor, coordination disturbances,
skin mottling, sweating at rest, blood pressure and
heart rate lability, respiratory rhythm disturbances,
and cold extremities (acrocyanosis).

Analysis and statistical processing of the results
included comparison of the number of neurological
and autonomic symptoms in groups A and B, as well as
examination of their relationship with CRP level,
oxygen saturation, hyperthermia, and signs of dehyd-
ration. Non-parametric methods of analysis were used
for result processing. Comparison of quantitative indi-
cators between two independent groups was carried
out using the Mann-Whitney U test. Analysis of qualita-
tive changes and frequency distributions was performed
using Fisher's exact test, which is appropriate for
small sample sizes and low expected frequencies.
A p-value < 0.05 was considered statistically significant.
Data processing was performed using Statistica 10.0
and Microsoft Excel software.
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OkpiM kniHiYHOro aHanisy ©OyB npoBegeHWn ornsg
aKTyanbHOi HaykoBoi niTepatypu y 6asax gaHux PubMed,
Elsevier Ta ResearchGate. lNowyk mxepen 3gincHio-
BaBCs 3a Kno4voBMMK cnoBamu: «children», «systemic
inflammation», «neurovegetative dysfunction», «respi-
ratory tract infections», «CRP», «glial dysfunctiony,
«hypoxia in children», «fever and CNS» 3 ob6mexeHHsIM
3a BikoM (0—12 pokiB) i MOBOIO (aHrNiNCbKa Ta yKpaiHCbKa).
Ixepena Biabupanucs Ha OCHOBI BignNoOBiOHOCTI Tema-
TULi OOCNIMKEHHS, 3 ypaxyBaHHAM akTyarbHOCTi, peLeH-
30BaHOCTI Ta poky nybnikauii (nepeeara HagaBanacs
pobotam ocTaHHix 10 pokiB). BigibpaHi nybnikauii BMKo-
puctoByBanucs Ans nornubrneHoro aHanisy natoreHe-
TUYHMX MEXaHi3MiB B3aEMO3B'SI3KY MDK 3ananeHHsM,
rnio-KkaninspHow  ANCKYHKUIED Ta  TPaH3UTOPHUMMU
HENPOMYHKLIOHANbHUMM  MOPYLUEHHAMWU Yy AiTen i3
pecnipaTtopHUMM iHEKLiSIMN.

PE3YALTATU

Y pamkax [aHoro pocnigkeHHss Oyno npoBegeHo
po3nogin nauieHTiB Ha Tpu rpynu BigobpaxeHi Hagani
y Tabnuusix 1, 2 Ta y cxemax 1-3.

In addition to clinical analysis, a review of current
scientific literature was conducted using the PubMed,
Elsevier, and ResearchGate databases. Sources were
searched using keywords: «children», «systemic inflam-
mation», «neurovegetative dysfunction», «respiratory
tract infections», «CRP», «glial dysfunction», «hypoxia
in children», «fever and CNS», with age limitation
(0-12 years) and language (English and Ukrainian).
Sources were selected based on relevance to the
research topic, considering recency, peer review status,
and publication year (priority was given to studies
from the last 10 years). Selected publications were used
for in-depth analysis of the pathogenetic mechanisms

linking inflammation, glial-capillary dysfunction, and
transient neurofunctional disorders in children with
respiratory infections.

RESULTS

As part of this study, patients were divided into
three groups, which are further presented in Tables 1, 2
and Fig. 1-3.

Tabnuusa 1. XapaktepucTuku rpyn negiaTpuyHyx nauieHTiB 3a giarHo3oM, pisHem CPB Ta KniHiYHO KapTUHO
Table 1. Characteristics of Pediatric Patient Groups by Diagnosis, CRP Levels, and Clinical Presentation

. KinbkicTb giten
Mpyna LiarHo3s Number of Children| % KpuTepii BkntoyeHHsA
Group Diagnosis n Inclusion Criteria
A Jlerki rocTpi pecnipaTopHi BipycHi iHdekuii (TPBI), 15 37,5 | CPB 1-7 mr/n, Temnepatypa Tina > 38,0°C,
3 Cepo3HNM cepenHiM OTUTOM abo 6e3 Hboro 03HaKuy 3aranbHoi iHTOKCUKaLi
Mild acute respiratory viral infections (ARVI), CRP 1-7 mg/L, body temperature > 38,0°C,
with or without serous otitis media signs of systemic intoxication
B MioTBepoykeHi 6akTepianbHi iHekuUii AnxanbHNxX 15 37,5 | CPB > 8 mr/n, Temneparypa Tina > 38,5°C,
LWNSAXiB (TpaxeiT, BPOHXIT, MTHEBMOHis1) TUNOBI pecnipaTopHi CUMMNTOMM
Confirmed bacterial respiratory infections CRP > 8 mg/L, body temperature > 38,5°C,
(tracheitis, bronchitis, pneumonia) typical respiratory symptoms
C KoHTponbHa rpyna (kniHiYHO 300poBi AiTK) 10 25,0 | BiacyTHictb o3Hak PBIl abo cuctemHoi
Control group (clinically healthy children) 3ananbHoi Bignosiagi, CPb < 1 mr/n
No signs of ARVI or systemic inflammatory
response, CRP < 1 mg/L

Pe3yAbTaTH 0GCTEXEHHS

AiTen rpynu A
TemnepaTypHa peakuisi Ta iHTOKCUKaUinHUN CUHOPOM

Y Bcix 15 gitent (100%) cnoctepiranocb NiaBULLEHHA
Temnepatypu Tina noHag 38,0°C 3 KoOnMMBaHHAMW Bif
38,0 no 39,2°C. XapakTepHo, o y 6inbLIocTi nauieHTiB —
10 giten (67%) — nepeBaxanun cybhebpunbHi 3HaYeHHs
B mexax 38,0-38,5°C. JluxomaHka cynpoBogxyBarnacs
KIacUYHUMM CUMMNTOMaMM iHTOKCUKaLLii: cnabkKicTio, 3HK-
KEHHAM aneTuTy Ta nigBuLLEeHo BTOMOM. [MoBeaiHKOBI
3MiHW MNPOSABNANMCA acTeHOBEreTaTMBHOK CUMMNTOMa-
TUKOIO, LLIO BKMOYana mMnsasicTe abo nerky ApariBnmeicTb
y Bcix nauieHTiB. ¥ 11 pgiten (73%) Big3Havanacs rino-
OVHaMiqa Ta niaBuLLEHa COHNMMBICTb.

PecnipaTopHi nposiBu

KartapanbHi cumntomm 6ynu nputamaHHi nepeBaHin
GinbwocTi nauieHTiB — 13 giten (87%). KniniyHa kapTuHa
BKIKOYana HEeXuTb, HE3HAYHWW Kallernb Ta nerkui Ginb
y ropni. [Npn ornagi potornoTku cnocTepiranacsa crnabka
rinepemia crnm3oBnx OBOMOHOK 6e3 BWPasHUX THINHKX
HanboTiB abo Habpskis. [ligHeGiHHI Murganuku Gynu
He3HayHo 30inblueHi abo 3anuwanucs B Mexax BiKOBOI
HopMmu. Baxnmeo nigkpecnutv, WO >XOOEH nauieHT

The examination results

of children in group A were as follows

Temperature response and intoxication syndrome
All 15 children (100%) exhibited an elevated body
temperature above 38.0°C, ranging from 38.0 to 39.2°C.
Notably, in the majority of patients — 10 children (67%) —
subfebrile values within 38.0-38.5°C predominated.
The fever was accompanied by classical symptoms
of intoxication: weakness, decreased appetite, and
increased fatigue. Behavioral changes manifested as
asthenovegetative symptoms, which included lethargy
or mild irritability in all patients. Hypodynamia and

increased sleepiness were noted in 11 children (73%).

Respiratory manifestations

Catarrhal symptoms were characteristic of the
majority of patients — 13 children (87%). The clinical
picture included a runny nose, mild cough, and slight sore
throat. Upon oropharyngeal examination, mild hypere-
mia of the mucous membranes was observed without
pronounced purulent deposits or swelling. The palatine
tonsils were slightly enlarged or remained within age-
appropriate limits. It is important to emphasize that
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He MaB TSXKKMX AMXanbHUX posnagis. 3aguLika Ta cBuC-
T4 Xxpunu Bynu BiacyTHI y BCix BUnagkax (0%). Mpu ayc-
KynbTauii nereHb y BCix aiten (100%) BuaBnsanocsa 4yvcre
anxaHHa 6e3 xpunie, cBUCTAYMX abo KpeniTauiiHMX
3BYKiB. [OQuxanbHUi puTM 3anuiaecs pUTMIYHUM Ge3
0O3HaK auxanbHOi HeJOoCTaTHOCTI.

no patient exhibited severe respiratory disorders.
Dyspnea and wheezing were absent in all cases (0%).
Auscultation of the lungs in all children (100%) revealed
clear breath sounds without rales, wheezing, or crepita-
tions. The respiratory rhythm remained regular without
signs of respiratory insufficiency.

Tabnuus 2. emaTonorivyHi Noka3HUKK Yy AiTel 3 BipycHUMU iHdbekuisimm (rpyna A),
GakTepianbHUMK iHdekUismu (rpyna B) Ta y koHTponbHil rpyni (rpyna C) 3a BikoBUMM KaTeropisimu
Table 2. Hematological Parameters in Children with Viral Infections (Group A),

Bacterial Infections (Group B), and Control Group (Group C) by Age Group

KinbkicTb
aiten
Number of
Children

Femorno6iH
Hemoglobin
(g/L)

Nenkountun
Leukocytes
(10°/L)

TpomGouutn
Platelets
(10°/L)

BikoBa rpyna
Age Group
Fpyna / Group

NimcdounTtn
Lymphocytes
(%)

KnroyoBi 3Haxigku
Key Findings

CPE/CRP
(mglL)

>
I

7,5-10,2 112-125 200-320

MomipHuiA nevikounTo3 abo
HOPManbHUIN piBEHb NENKOLMTIB; O3HaKN
HakTepianbHOro 3cyBy BiACyTHi

Mild leukocytosis or normal WBC;

no bacterial shift signs

48-52

13,5-17,0 105-120 200-400

2-3 poku / years

BupaxeHuin nenkounTtos, HenTpodpinbHUN
3CyB BriBO

Marked leukocytosis, neutrophilic shift

to the left

30-41

5,5-7,2 110-125 200-310

Y Mexax BikoBOI HOpMU

32-44 Within age-specific normal range

6,8-9,8 115-130 270-340

HesHayHe nigBuLLEHHSI TpOMOBOUMTIB
y BiANOBIAb Ha BipyCHY iH(eKLto
Slight increase in platelets due to
viral response

48-52

11,0-14,8 110-125 290-370

MipByweHnn piseHb CPB, nomipHa aHemis

2945 Elevated CRP, moderate anemia

4-6 years / pokiB
w
[¢)]

5,0-7,0 115-130 240-300

HopmanbHa kapTuHa 3aranbHOro aHanisy
KpOBi
Normal CBC pattern

28-46

5,9-9,5 120-135 240-310

HopmanbHuin abo noMipHWUiA BipyCcHUI
NenkoumTo3
Normal or mild viral leukocytosis

48-52

10,5-15,2 115-135 280-350

CucTtemHa 3ananbHa Bignosiab,
HenTpodinis

Systemic inflammatory response,
neutrophilia

33-40

7-12 years / pokis
w
~

C 5 4,8-6,8 120-140 230-310

CrabinbHuii remaTonoriyHui npodine

<1 Stable hematological profile

28-44

OTonoriyHum ctatyc

Y 5 piten (33%) giarHOCTOBaHO CEpPO3HUI cepeaHin
otut. MNpw oTOCKOMii cnocTepiranoca HesHayHe BWNU-
HaHHA GapabaHHOI nepeTnHkK, NpoTte 6inb Nnpu Nansnawii
3a BYLLHOIO pakoBuHOO ByB BiACyTHIW. MHiMHe 3ananeHHs
B YCiX BUNagkax 6yno BUKIMHOYEHO.

HesponoriuyHun ctaTyc

CeigowmicTb 3anuwanacsa acHoto y Bcix 15 gitei (100%).
MoTopuka Ta koopauHauia He Oynu nopyweHi —
crnocTepiranacst HopMarnbHa pyxoBa aKTUBHICTb 6e3 Tpe-
MOpY Ta aTakcii y BCix nauieHTiB. Peakuisa Ha gotuk byna
nomipHoto, Npun ubomy y 4 faiten (27%) sig3Havanach nig-
BULLEHA YYTNMBICTb 40 KOHTAKTY, oAHaK 6e3 BMpaXXeHOoro
6onboBoro pearyBaHHs. BeretatvBHi 3MiHM nposaBns-
nucs HesHavHot Taxikapaieto Ao 110 yaapis Ha XBUNUHY
y 6 piten (40%), npoTe NOPYLUEHHA OUXANbHOTO pUTMY
Ta apTtepianbHoro Tucky Oynu BiacyTHi. [loBeAdiHKOBI
0COONUBOCTI  XapakTepuadyBanucs MNepeBaXkHO CMOKii-
HUM abo COHMMBMM CTaHOM Npu 36epexeHint agekBaTHin
MiMiLi Ta peakuii Ha po3MoBy. TpuBOXHI abo arpecuBHi
peakuii He cnocTepiranucs.

Otologic status

Serous otitis media was diagnosed in 5 children
(33%). Otoscopic examination revealed slight bulging
of the tympanic membrane; however, there was no pain
on palpation behind the auricle. Purulent inflammation
was excluded in all cases.

Neurological status

Consciousness remained clearin all 15 children (100%).
Motor skills and coordination were not impaired normal
motor activity was observed without tremor or ataxia
in all patients. The response to touch was moderate;
however, 4 children (27%) exhibited increased sensitivity
to contact, though without pronounced pain reactions.
Autonomic changes were manifested by mild tachycardia
up to 110 beats per minute in 6 children (40%), but
there were no disturbances in respiratory rhythm or blood
pressure. Behavioral features were characterized mainly
by a calm or drowsy state with preserved adequate
facial expressions and response to speech. No anxious
or aggressive reactions were observed.
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GROUP A - Viral/TPYTIA A - BipycHi

CRP/CPB: 1-7 mg/L/mrin

SpO,: >95%

T°/Temn: 38.0-38.5°C
Hydration/lapaTauin: Stable/Cta6.

Neurological/HeBponoriuHi:

+ Lethargy/Netapria (73%)

+ Sensitivity/MyTnueicte (27%)

* Mild tachycardia/flerxa Taxix. (40%)

» Clear consciousness/fAcHa ceigoMicTs

GROUP B - Bacterial/TPYNA B -
Bakrep.

CRP/CPB: 28 mg/Limrin
SpO,: 88-95%

T°[Temn: >39°C (53%)
Dehydration/Oerigpar.: 33%
Neurological/Hesponori4Hi:

+ Altered consciousness/Tlop. ceigomocri (33%)
* Tremor/hypotonia/Tpemop/rinoT. (20%)
+ Coordination/KoopauHauis (20%)
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y * Headache/Tonoexuit Gine (40%)
Average/CepegHe: 1.4:0.7

. Tachycardraﬂ'axmap,mﬂ (80%)

A\rerage-‘Cepean 2.541.2

GROUP C - Control/TPYIA C - KonTponb

CRP/CPB: <1 mg/L/mrin
All normal/Bci napameTpu B HOpMi

Neurological/Heeponoriumi:

Complete absence/lMoeHa BigcyTHicTb « Normal profile/Hopm. npodins

Puc. 1. HeBponoriyHi NposiBv Npu AUTAYNX FOCTPUX PECTipaTOPHUX iHADEKLLISX
Fig. 1. Neurological Manifestations in Pediatric Acute Respiratory Infections

Critical Thresholds
Kpntuuni Moporun
Temperature Saturation CRP/CPB
Temnepatypa Ca'rypauln >8 mglL
>39°C
Dehydration / 3HeBoaHEHHA
Critical factor / KpuTudHuA daktop
Hypoxia Hyperthermia Dehydration Inflammation
Finokcia FinepTepmin 3nesogHEHHA 3ananenHn
HIF-1a — BEB Prolein damage Viscosily 1 CMS toxicity
damage NowsEompeHHA B'makicTs T TORCMUHICTE
Fld-1a — Ginkis LHC
NOLKOI¥EHHA
NEG

Puc. 2. HeBponoriyHi NposiBn Npy AUTSYMX FOCTPUX pecnipaTopHUX iHGEeKLisax
Fig. 2. Neurological Manifestations in Pediatric Acute Respiratory Infections

DYHKLiA ANXaHHSA Ta OKcUreHauis
Cartypauisa kucHio (SpO,) y Bcix aiten (100%) cra-
6inbHO nepesullyBana 95%, Wo cBiguMNo npo BiacyT-

Respiratory function and oxygenation
Oxygen saturation (SpO,) in all children (100%) con-
sistently exceeded 95%, indicating the absence of hy-
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HIiCTb rinokcii. [uxanbHa PyHKUis 3anuiianacs KomneH-
coBaHow 0e3 03HaK HedoCTaTHOCTI, Lo MiaTBepAXyBa-
nocst HopMarnbHWUMK  ayCcKynbTaTUBHUMW JaHUMK  Ta
cTabinbHUMKM NOKA3HMKaMW OKcureHallii.

FippaTauinHum cratyc

CtaH rigpaTadii y Bcix nauieHTiB ouiHOBaBCS
Ak cTabinbHuin. O3Hakv gerigpatauii 6ynu  BigcyTHI
y xogHoro nauieHta (0%). Cnm3osi 060NOHKM 3anuia-
nucs Bororumu, Typrop LWkipu OyB 36epexeHuMm, Lo
CBiAYMIIO NPO ageKBaTHUN BOOHO-€NEKTPONITHWUIA BanaHc
HaBiTb Ha TNi MIMXOMaHKWN Ta IHTOKCUKaLT.

Pe3yAbTaTH OGCTEXEHHSA

Aiteu rpynu b
TemnepaTtypHa peakuifi Ta 3aranbHUN iIHTOKCUKaLLinHWUIA
CUHAPOM

CraH giten rpynu b xapaktepuayBascs hebpunbHO
nuxomaHkol 3 Temnepatypow Tina noHag 38,5°C.
Y GinblocTi BMNAakiB TemnepaTypa Konueanacsi B me-
xax Big 38,5 go 40,0°C, npu ubomy y 8 piten (53%)
cnocTepiranaca rineprepmiss noHag 39,0°C. IHTOKcuka-
LiMHAA CMHAPOM NPOSIBMSIBCA 3HAYHO BMpasHile no-
PIBHSIHO 3 HeyCKnagHeHWMU BipYCHUMU iHApeKuismMK, Lo
BigoOpaxanocs B TSPKKOCTI 3aranbHOro CTaHy MnalieHTiB
Ta MHOXWHHOCTiI CUCTEMHUX MOPYLUEHb.

PecnipaTtopHi nposiBM Ta AMxanbHa HeAOCTaTHICTb

PecnipatopHa cumntomatuka B rpyni b 6yna 3HayHo
OinbLU BUpaXxeHOoo Ta BKIoYana Kallenb, 6inb y rpyaHin
KNiTUi, 3aAMLLKY Ta nocuneHy poboTty auxaHHs. KputnyHotw
ocobnuBicTio Uiel rpynu Oyno nopyLleHHst okcureHauii:
carypauis kucHio (SpO,) sapitoBanacs Big 88 fo 95%,
O 3HA4YHO HWX4Ye MnokasHukiB rpynn A. Y 4 nauieHTis
(27%) cnocTtepiranocs KpUTUYHE 3HWXKEHHS PIBHA KUCHIO
8o 88-90%, wo notpebyBano HeramHoro 3acTOCyBaHHS
KMCHeBOI Tepanii. 3HWXeHHA caTypauil NOSICHIETLCA
OpOHX00B6CTPYKTUBHUM CUHAPOMOM, WO OyB Kynipysa-
HWUM iHransuieto canbbyTamony nig MOHITOPUHIOM BiTanb-
HMX NOKa3HMKIB 3 NOAanbLUOK HEramHow rocnitTanisauieto
npwv ctabinisauii AUTUHK.

KniHiyHun BuUnagok

MauieHT, xnonuyuk 2 pokie, HadinwoB Ao ambynaTop-
HOrO BigAiNeHHs 3i ckapramu Ha peLvanBYOUNA Kallerb,
LLIO BUHUK MiCsi NEPEeHEeCeHoro rocTporo pecnipatopHoro
BipycHoro 3axsoptoBaHHs (['PBIl), acteHoBeTeraTtuBHi
nposisn. 3 aHamHe3y BiJOMO, LIO B OOMAaLLHiIX YMOBax
OVWTUHA CTpaxaana Bif NOpyLUEHb CHY Yepes BUpaXKeHUi
OpOHX006CTPYKTUBHUIA CUHAPOM, SIKUIA CYNPOBOOXKYBaBCS
yacTumn enizogamn  3aguwkn. [lig 4ac 3BepHEHHS
TemnepaTypa Tina craHosuna 38,1°C. 3aranbHuii cTaH
nig 4ac OOCTEeXEeHHs TSKKAW, AWTMHA aauHamiyHa,
00 okcureHauii cnana, BignoBiAb Ha 30BHILLHI CTUMYMKX
3HMXEHAa, NOBefiHKa ajekBaTHa, Ha Oinb pearye, narto-
NOriYHMX 3HAKIB NpPU HEBPOMOrYHOMY CKPUHIHIY He Byno
3acpikcoBaHo. lMpu disnkanbHOMy oOCTeXeHHi nig yvac
ayckynbTauii nereHb BMCMNyXOBYBanucb Cyxi Xpunu, LLO
cBig4aTb Npo OOGCTPYKTMBHWMIA MpoUec Yy AuxarnbHUX
wnsaxax. BuseneHo Taxikapaito. NynbcokcumeTpis noka-
3ana catypadito kucHio 88%, Aka € KPUTUYHO HU3bKUM
NOKa3HWKOM, LLO BKa3ye Ha rinokcemito. [Ona kopekuii
CTaHy nauieHTa Gyno npoBefeHO TEPMIHOBO iHransiuito
canbbyTamony 3a gonomorot cnercepa Boptekc nig
NOCTINHUM MOHITOPUHIOM CepLeBOro puTMmy Ta catypadii
KUCHI0. Yepes kinbka XBUMMH Micnsa iHransuii cnocrtepi-
ranocb niagBuLeHHA catypauii o 96%, nokpalleHHs
KNiHIYHOro CTaHy — 3HUKHEHHS1 abo CyTTEBE 3MEHLLEHHS

poxia. Respiratory function remained compensated with
no signs of insufficiency, as confirmed by normal auscul-
tation findings and stable oxygenation parameters.

Hydration status

The hydration status of all patients was assessed
as stable. No signs of dehydration were observed in
any patient (0%). Mucous membranes remained moist,
and skin turgor was preserved, indicating an adequate
water-electrolyte balance even in the presence of fever
and intoxication.

Examination results of Group B children
had the following characteristics
Temperature response and general intoxication
syndrome
The condition of Group B children was charac-
terized by febrile fever with body temperature excee-
ding 38.5°C. In most cases, the temperature ranged
from 38.5 to 40.0°C, with 8 children (53%) exhibiting
hyperthermia above 39.0°C. The intoxication syndrome
was significantly more pronounced compared to uncom-
plicated viral infections, reflected in the severity of
the general condition and the multiplicity of systemic
disorders.
Respiratory manifestations and respiratory failure
Respiratory symptoms in Group B were significantly
more pronounced and included cough, chest pain, short-
ness of breath, and increased work of breathing. A critical
feature of this group was impaired oxygenation: oxygen
saturation (SpO,) ranged from 88 to 95%, which was
considerably lower than in Group A. In 4 patients (27%),
there was a critical drop in oxygen levels to 88-90%,
requiring immediate oxygen therapy. The decrease in
saturation was attributed to bronchial obstruction
syndrome, which was managed by inhalation of salbu-
tamol under vital signs monitoring, followed by prompt
hospitalization upon stabilization.

Clinical case

A 2-year-old male patient presented to the outpatient
department with complaints of recurrent cough following
a recent episode of acute respiratory viral infection (ARVI)
and asthenovegetative symptoms. According to the
history, at home, the child experienced sleep disturbances
due to pronounced bronchial obstruction syndrome,
accompanied by frequent episodes of dyspnea. At the
time of presentation, the body temperature was 38.1°C.
The general condition during examination was severe:
the child was adynamic, fell asleep during oxygenation,
had a reduced response to external stimuli, but ade-
quate behavior and reaction to pain. No pathological
signs were identified on neurological screening. Physical
examination revealed dry wheezing during lung auscul-
tation, indicating obstructive airway processes. Tachy-
cardia was noted. Pulse oximetry showed an oxygen
saturation of 88%, a critically low indicator pointing to
hypoxemia. To stabilize the patient's condition, emer-
gency inhalation of salbutamol was performed using
a Vortex spacer under continuous monitoring of heart
rate and oxygen saturation. Within minutes after inhal-
ation, saturation increased to 96%, the clinical condition
improved — dyspnea disappeared or significantly
decreased, the intensity of coughing was reduced, and
the child’s activity was restored. Given the severe course
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3a0MLLKK, 3HWKEHHS BUPA3HOCTI  Kalnio, a TaKoX
BIQHOBMNEHHS aKTMBHOCTI AUTUMHWU. 3 OrMady Ha TSHKKUA
nepebir 6POHX00OCTPYKTUBHOIO CUHOPOMY Ta noTpeby
B MOJanbLUOMYy CMOCTEPEXEHHI AMTWHY Oyno HeranHo
rocnitaniaoBaHo nicna crabinizauii Ans npoBedeHHs
KOMMMIEKCHOTO MiKyBaHHS1 T2 MOHITOPUHTY.

MopyLweHHA AUxanbLHOro puTMy

MopylweHHa guxaneHoro puTMmy dikcyBanucsa y 8 ai-
Ten (563%), Lo cBiAYMNO NPO KOMNEHCaTOPHI MexaHiaMu
B yMOBax AuxanbHOi HegocTaTHOCTi. Lli nokasHuku
nigKkpecnooBann CeprosHiCTb pecnipaTopHUX ycknag-
HEeHb Ta HeoOXigHICTb IHTEHCMBHOTO  MOHITOPUHIY
aunxanbHoi pyHKuii.

FippaTauinHum cratyc

Ha BigmiHy Big rpynu A, ge rigpatauis 3anuwanacs
cTabinbHoto, AiTn rpynu B gemMoHcTpyBanu pisHi CTyneHi
perigpatauii. Y GinblwocTi nauieHTiB crnv3oBi 060MoHKK
6ynn cyxummn abo 3nerka BonorMMu, a Typrop LUKipu
3HWxeHnn. Y 5 piten (33%) Big3Havanucs NomipHi npo-
sBM gerigpaTauii, wo noTpebyBano kopekuii BoAHO-
enekTponiTHOro GanaHcy sk HeBiA’€EMHOI YaCTUHWU KOMI-
NEKCHOTO MiKyBaHHSI.

HeBponoriuyHuit cTtaTyc Ta NopyLIeHHs CBiAOMOCTi

HeBponoriyHMin CKPUHIHF BUSIBUB 3HAYHI BigMIHHOCTI
Big rpynu A. Ceigomictb Gyna sicHoto nuwe y 10 gitei
(67%), Togi gk y 5 nauieHTiB (33%) cnocTtepiranacs CoH-
nuBicTb abo nerka cnnyTaHiCTb CBIAOMOCTI, O CBigYMno
npo BMNMAMB iHTOKCWKaLii Ha HeWporniokaninspHy koone-
pauito [6-13]. lNoBegiHKOBI 3MiHM NpPOSABNANMCA MRsi-
BicTio y 9 aiten (60%) Ta ApatiBnueicTio ¥ 4 naujieHTIB
(27%). Mpwn npoBeaeHHi KNiHiYHOrO ornsagy Hamu Gyno
3acpikcoBaHO COHNMBICTL Ta anartito y 7 giten (47%),
a nopyLleHHs CHy Ta noBefiHkX Big3Hayanuca y 5 giten
(33%). OcobnvBo TPMBOXHUMMK OynM HEBPOSOriYHI Mo-
PYWeEeHHS MOTOpPHOI cdepu: TiNOTOHIA  BuABUNACH
y 3 giten (20%), a nopyLleHHs KOoopAuHauii — Takox
y 3 piTen, 3 9kux OBOE Manu HeCTiiky xogy, a oaHa
OVNTUHa — po3naau pisHoBarn. Cy6’eKTUBHI ckapru BKIHO-
Yanu ronoBHWI Ginb i 3anamopoyeHHs y 6 aiten (40%),
0Cco6MnMBO y CTapLUMX NauieHTIB.

CepueBo-CyaAUHHI Ta BereTaTUBHI NOpyLIeHHs

CepueBo-cyanHHa cucTeMa 3a3HaBana 3Ha4yHoro
HaBaHTaXXeHHA BHACNIAOK iHTOKCMKaUil Ta AuxanbHOiI
HegocTaTHOCTi. Taxikapgia B Mmexax 110-130 ygapis
Ha XBUNUHY cnocTepiranacs y 12 piten (80%), a konu-
BaHHS 4acCTOTU CepLeBMX CKOpPOYeHb 3 Taxikapaieto
dikcyBanucs y 7 nauieHTiB (47%). MNepudpepnyHi cyamHHi
NOPYLUEHHS MPOSABANNCA Ba30CNa3MOM i3 XONOAHUMU
KiHUiBKaMn Ta akpouiaHo3oM Yy 4 piten (27%). Bereta-
TMBHa AucdyHKuis Bknmovana 6nigicte abo mapmypo-
BiCTb WKipn y 6 AiTen (40%) Ta NiTNUBICTbL Y CTaHi CNOKOO
y 5 nauieHTiB (33%). lMNpu kniHiyHOMy ornsagi uiaHos
i GnigicTe cnocTepiranuca y 4 giten (27%), 3 Akux OBOE
Manu akpouiaHos3, WO nigKpecnoBano nopyLUEHHS
nepudepuyHOi LIMpKynaLii.

KomMnnekcHa ouiHKa TSXKOCTi cTaHy

BaranbHun cTtaH fiten rpynu b xapaktepusyBascs
NOEAHAHHSAM MHOXWHHMX CUCTEMHWUX MOpPYLUEHb: BUpa-
YKEHOH IHTOKCUKALLi€0, ANXanbHO HEOQOCTATHICTIO 3 rino-
Kcemieto, gerigparauieto, HEBPOMOriYHMMKU po3rnagamu.
Lls koHcTensuis cumnTomiB BMMarana KOMMSIEKCHOIO
nigxogy OO niKkyBaHHA Ta MOCTIAHOTO MOHITOPUHTY
XKUTTEBO BaXKITUBUX (DYHKLIIN.

of bronchial obstruction syndrome and the need for
further observation, the child was immediately hospi-
talized after stabilization for comprehensive treatment
and monitoring.

Respiratory rhythm disturbances

Respiratory rhythm disturbances were observed in
8 children (53%), indicating compensatory mechanisms
in the context of respiratory failure. These indicators
emphasized the severity of respiratory complications
and the need for intensive respiratory function monitoring.

Hydration status

Unlike Group A, where hydration remained stable,
Group B children exhibited varying degrees of dehydra-
tion. In most patients, mucous membranes were dry
or slightly moist, and skin turgor was decreased.
In 5 children (33%), moderate signs of dehydration
were noted, requiring correction of water-electrolyte
balance as an integral part of comprehensive treatment.

Neurological status and consciousness impairment

Neurological screening revealed significant diffe-
rences from Group A. Consciousness was clear in only
10 children (67%), while 5 patients (33%) exhibited
drowsiness or mild confusion, indicating the influence
of intoxication on neuro-glial-capillary cooperation [6—13].
Behavioral changes manifested as lethargy in 9 child-
ren (60%) and irritability in 4 patients (27%). Clinical
examination documented drowsiness and apathy in
7 children (47%), while sleep and behavioral distur-
bances were noted in 5 children (33%). Particularly
alarming were neurological motor disorders: hypotonia
was found in 3 children (20%), and coordination dis-
orders were also present in 3 children, of whom two
had unsteady gait and one experienced balance
disorders. Subjective complaints included headache
and dizziness in 6 children (40%), especially among
older patients.

Cardiovascular and autonomic disorders

The cardiovascular system was under significant
stress due to intoxication and respiratory failure. Tachy-
cardia ranging from 110-130 beats per minute was
observed in 12 children (80%), and fluctuations in heart
rate with tachycardia were recorded in 7 patients (47%).
Peripheral vascular disturbances manifested as
vasospasm with cold extremities and acrocyanosis in
4 children (27%). Autonomic dysfunction included
skin pallor or mottling in 6 children (40%) and sweating
at rest in 5 patients (33%). Clinical examination showed
cyanosis and pallor in 4 children (27%), two of whom
had acrocyanosis, highlighting impaired peripheral
circulation.

Comprehensive assessment of condition severity

The general condition of Group B children was
characterized by a combination of multiple systemic
disorders: pronounced intoxication, respiratory failure
with hypoxemia, dehydration, and neurological impair-
ments. This constellation of symptoms required a com-
prehensive treatment approach and continuous moni-
toring of vital functions.
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Pe3yAbTaTH OGCTEXEHHSA

Aiteit rpynu C

KniHiyHum ctatyc

YCi y4aCHUKU KOHTPOIbHOT Fpynu XapakTepusyBanucs
MOBHOK BIACYTHICTIO KNiHIYHMX O3HaAK rocTpoi pecnipa-
TOPHOI iHdekUii. TemnepaTypa Tina 3anuwanacsa B me-
ax HopManbHux 3HadeHb (36,0-37,0°C) 6e3 konueaHb,
XapakTepHux Ang JMXOMaHKOBWX CTaHiB. BigcyTHi
6ynn Oyab-AKi NPOSIBM IHTOKCMKALINHOTO CUHAPOMY,
Taki Ak cnabkicTb, MMSBICTb, 3HWKEHHSA aneTtuty abo
NOBEAIHKOBI 3MiHW.

PecnipaTtopHui ctaTtyc

LiTM KOHTPOMBHOI rpynu He Manu XOAHMUX pecni-
paTopHMX CMMNTOMIB. BigcyTHi Oynu Kawenb, HeXuTb,
6inb y ropni abo Oyab-Aki iHWI KaTapanbHi NposiBu.
Mpu isnkansHOMy 0BCTEXEHHI AMXaHHA Byno 4mucTuMm,
pUTMiYHMM, 6e3 naTonoriYyHux 3BYKIB NMpW aycKynbradii.
Carypauis kucHio (SpO,) cTabinbHO nepesuilyBana
98%, WO BigMNoBigae HopmanbHUM MOKa3HMKaM OKCU-
reHauii B 310poBuX giTen.

3aranbHui ¢iznyHMi cTaH

HeBponoriyHuii cTaTyc ycix AiTen KOHTPOrbHOI rpynu
XapakTepusyBaBCs SICHOK CBiJOMICTIO, HOpMarbHOK
NoBeAiHKOBOK aKTMBHICTIO Ta adeKBaTHUMWU peakuisMmu
Ha oTodveHHs. MoTtopuka Ta KoopauHauis ©Oynu 6e3
nopyLUeHb, BiACYTHI Tpemop, aTtakcist abo iHwWi HeBpono-
rivHi  cumntomun. [iTM  gemMoHCTpyBanu HoOpMarnbHY
i3nyHy aKkTUBHICTb, BigNoOBigHY BIKOBMM OCOBNMBOCTAM,
0e3 03HaKk BTOMW abo MMSIBOCTI.

CepuLeBo-CyauHHa cuctema

Moka3HWKN cepueBO-CyAMHHOI CUCTEMMU 3anuLuanucs
B Mexax BikoBMX HOpM. YacTtoTa cepueBMX CKOPOYEHb
b6yna crabinbHolo 6e3 Taxikapgii abo iHWWX apuTMiIn.
ApTepianbHuii TUCK BIigNoOBigaB HOPManbHUM 3HA4YeH-
HaM ansa BignosigHoro Biky. BigcyTHi ©ynu  o3Haku
BeretaTMBHOI AMCAYHKUIT, Taki sk 6nigicte, Mapmypo-
BiCTb LUKipW, nmigBuweHa nitnueicTb abo nepudepuyHi
CYOVHHI NOpPYLUEHHS.

FigpaTauinHunm ctatyc

CrtaH rigpaTauii y Bcix AiTeM KOHTPOMbHOI rpynu
oLujiHIoBaBCA sk onTuManbHuii. CnusoBi 060MoHkM Gynu
BOJIOTMMU Ta POXEBUMW, TYprop LWIKIpY HOPMarbHWUN,
WO CBigYMNO npo ageKkBaTHUA BOAHO-€NEKTPONiTHUN
6anaHc. O3Haku aerigpaTauii abo HagmipHoi rigpaTauii
Oynu NOBHICTIO BiACYTHI.

MopiBHAABHUIM AHAAI3

[poBegeHO MOPIBHAMBHUA aHani3 3aranbHOKIMiHIY-
HWX MOKa3HWKIB KPOBi y AiTen BikoMm 2—12 pokiB 3 Bipyc-
HUMK pecnipaTopHuMK iHdbekuismu (rpyna A), Gaktepi-
anbHUMK iHdpekuismm (rpyna B), a Takox y KniHiYHO
3gopoBux piten (rpyna C, koHTponb). OuiHioBanucs
KMOYOBi NapaMeTpu 3aranbHOro aHaniay KpoBi: 3aranbHa
KINbKICTb  NEVKOUMTIB, piBeHb remornobiHy, KinbKicTb
TpomMGouUTIiB Ta iX piBEHb.

Y piten i3 rpynum A, ski manu o3Haku [PBI,
cnocrepiranucsa HeaHa4Hi 3MiHVM 3 60Ky remorpam: piBeHb
nemnkouuTiB konmBaBcs y Mexax 6,5-10,2x10%n, wo Bia-
nosigae BikoBii HOpMi abo Bka3dye Ha MOMIPHWIA BipYCHUIA
nenkouutos. Nemorno6iH y mexax 115-130 r/n. Kinbkictb
TpombGouuTiB BapitoBana B AianasoHi 200-340x10%n,
Lo Moxe ByTun BiANoBiaA Ha BipycHe ypaxeHHs. PiBeHb
CPB 6yB nigBuwieHnM y mexax 1-7 mr/n. JlimcdounTtn
6ynn B mexax 48-52%. BigcyTHicTb HentpodinbHoro
3CyBY B nevkoumuTapHin popmyni Ta piBeHb niMmcouunTiB
nigTBEepaXKyBaB BiPYCHY €TiONOrito 3axBOptoBaHHS [2].

Examination results of Group C children
had the following characteristics
Clinical status
All participants in the control group showed a com-
plete absence of clinical signs of acute respiratory
infection. Body temperature remained within normal
limits (36.0-37.0°C) without the fluctuations typical of
febrile conditions. There were no signs of intoxication
syndrome such as weakness, lethargy, decreased
appetite, or behavioral changes.

Respiratory status

Control group children had no respiratory symptoms.
There was no cough, runny nose, sore throat, or other
catarrhal signs. On physical examination, breathing
was clear and rhythmic, without pathological sounds
on auscultation. Oxygen saturation (SpO,) consistently
exceeded 98%, corresponding to normal oxygenation
values in healthy children.

General physical condition

Neurological status of all children in the control group
was characterized by clear consciousness, normal
behavioral activity, and appropriate responses to the
environment. Motor skills and coordination were intact,
with no tremor, ataxia, or other neurological symptoms.
The children demonstrated normal physical activity
appropriate for their age, without signs of fatigue
or lethargy.

Cardiovascular system

Cardiovascular indicators remained within age
norms. Heart rate was stable without tachycardia or
other arrhythmias. Blood pressure matched normal
values for the respective age. There were no signs of
autonomic dysfunction such as pallor, skin mottling,
excessive sweating, or peripheral vascular disturbances.

Hydration status

The hydration status of all control group children
was assessed as optimal. Mucous membranes were
moist and pink, and skin turgor was normal, indicating
an adequate water-electrolyte balance. No signs of
dehydration or overhydration were observed.

A comparative analysis

A comparative analysis of general clinical blood
parameters was conducted in children aged 2-12 years
with viral respiratory infections (Group A), bacterial
infections (Group B), and clinically healthy children
(Group C, control). Key parameters of the complete
blood count were evaluated: total leukocyte count,
hemoglobin level, platelet count, and CRP level.

In Group A children with ARVI symptoms, minor
hemogram changes were observed: leukocyte levels
ranged from 6.5 to 10.2x10%L, consistent with age
norms or indicating mild viral leukocytosis. Hemoglobin
ranged from 115-130 g/L. Platelet count varied from
200-340%10%/L, which may reflect a response to viral
infection. CRP levels were elevated within the range
of 1-7 mg/L. Lymphocyte counts ranged from 48-52%.
The absence of a neutrophilic shift and high lymphocyte
levels confirmed the viral etiology of the illness [2].
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Y piten i3 rpynu B, skum 6yno piarHoctoBaHO
GakTepianbHy iHMeKUio, BUSBNSANUCS Oinbll BUpaXeHi
naTtonoriyHi  3MiHu. JleikoumMTo3 OyB 3HaAYHO BULLUM
NOPIBHSAHO 3 iHWKMMKU rpynamu (11.0-16,5%x10%n), 3 HasB-
HICTIO HeWTpodpinbHOro 3cyBy BniBO, WO CBiAYMTb NPO
aKTMBHY CUCTEMHY 3ananbHy BignoBiab. [emornobiH
y mexax 110-125 r/n. TpomGoumTo3s (280—-400x%10%/n)
BioOpaxaB peakTMBHY TpombGouuTeMito, YacTo npuTta-
MaHHy GakTepianbHUM iHdekuisM. 3HadyeHHs CPB konu-
Banucs y Mexax = 8 wmr/n, npudomy y 40% Aditen
nepesuwysanu 11 Mr/n, wo € mMapkepom GakTepianb-
HOrO 3ananeHHs 3 BUCOKOHK aKTUBHICTHO.

KoHTponbHa rpyna giten gemoHcTpyBana ctabinb-
Hi nabopaTopHi MOKa3HMKM B Mexax BIiKOBOI HOPMW.
Jleikountn KonuBanuca B AianasoHi 4,8-7,0x10%n,
remorno6iH — 120-135 r/n, TpomGouunTn — 240-310%10%/n.
PieeHb CPB y Bcix obctexeHux pgiteint B6yB HWKYUM
3a 1 wmr/n, WO niATBEpAXY€E BIACYTHICTb 3ananbHOro
npouecy [2].

AHAAI3 TA IHTEPMPETALLIA PE3YABTATIB

lMpoBegeHun aHania OeMOHCTPYE YiTKy 3anexHicTb
Mk piBHEM CUCTEMHOrO 3ananeHHsi, BigoGpaeHUM
BmicTom CPB, Ta BMpasHiCTIO HEBPONOriYHUX i Bereta-
TUBHMX CUMMTOMIB Yy [fiTe 3 rocTpumu pecnipartop-
HUMM iHdEKLiSMN.

Y rpyni A (BipycHi iHdekuiT) 3 piBHem CPB 1-7 mr/n
cnocTepiranaca noMipHa 3anexHICTb MiX Mapkepamu
3ananeHHsl Ta acTeHOBEreTaTMBHOK CUMMTOMAaTUKOM.
Mpu ubOMy HeBpornoriyHi nposisu Oynu npencTaBneHi
nepeBaHo (YHKUIOHANbHUMW  MOPYLUEHHAMU: NiaBu-
LeHa YyTnuBICTb A0 KOHTAKTYy Yy 27% AiTen, MnsBiCTb
Ta coHnuBiCTb Y 73% BunagkiB, He3HayHa Taxikapgis
no 110 ya/xe y 40% nauieHTiB. BaxnuBo Big3Hauutu,
wo npu nomipHomy nigsueHHi CPB ceigomicTb 3anu-
wanacs fcHoo y Bcix Aiten (100%), a CTPYKTYpHi
HEBPOIOriYHi NOpYLLEHHS Bynu BiACYTHI.

lpyna B (GaktepianbHi iHdekuii) 3 piBHEM
CPB = 8 wmr/n npogeMoHcTpyBana 3Ha4yHO O6inbL
BMPaXeHY KOpensuilo MK CUCTEMHUM 3arnaneHHsM
Ta HeBponoriyHumn nposieamn. [Mpu nigeuweHHi CPB
noHag 8 wmr/n y 40% piTen cnocTepiranocsi nporpe-
CVMBHE HapOCTaHHS HEBPOSOriYHOT CUMNTOMATUKU: MOpY-
WEeHHs cBigoMoCTi y BWMsAi coHnuBocTi abo nerkoi
cnnytaHocti 'y 33% Bunagkis, TpemMop Ta rinoToHisA
y 20% Aiten, nopyleHHs koopavHauil Takox y 20% na-
uieHTiB. Cy6’ekTUBHI HEBPONOriYHi ckapru (ronoBHUM Ginb,
3anamopoYeHHs) sussnanuca y 40% giten, wo manxe
BABIYi NepeBuLLYyBano aHanoriyHi nokasHuku rpynu A.

[MopiBHANBHMI  aHani3  KinNbKOCTi  HEBPOSOriYHMX
cuMmnTomiB Mixk rpynamm A Tta B 3giiicHioBaBcs 3a go-
nomoroto HenapameTpuydHoro kputepito Mann—-Whitney U,
KA € ONTUManbHUM Ans Manux Bubipok (n=15 y KoXHin
rpyni) Ta He BUMarae HopmarbHOro po3noAiny AaHuX.

3a pesynbratamm  aHanisy akTUYHUX  KAiHIYHUX
OaHux, y rpyni A cepegHs KinbKiCTb HEBPOMNOTiYHMX MpPO-
sBiB cTaHoBuna 1,4+0,7 cMuMnToMy Ha OOHOro MawieHTa,
Todi sk y rpyni B uen nokasHuk gocsras 2,5+1,2 cumn-
Tomy (U=45,5; Z= -2,18; p=0,029).

CtaTucTnyHo 3HauvyLwi BigmiHHocTi (p<0,05) nigTBepa-
XyHTb, WO AT 3 BakTepianbHUMKM iHeKUisMUM MatoTb
[OCTOBIpHO GinbLuy KinbKiCTb HEBPOOTiYHMX CUMMTOMIB
NOPIBHSAHO 3 NaLieHTamMu 3 BipyCHUMW 3aXBOPIOBAHHSIMMU.

Ocob6nvBo BMpasHow Oyna pi3HUUS Yy  siIKICHOMY
XapakTtepi CcMMNTOMIB: SIKWO B rpyni A nepesaxanu
dyHKUioHanbHi po3nagn (mnseicTe 'y 73% Bunagkis,

In Group B children diagnosed with bacterial infec-
tions, more pronounced pathological changes were
found. Leukocytosis was significantly higher compared
to other groups (11.0-16.5%10°%L), with a left shift of
neutrophils, indicating an active systemic inflammatory
response. Hemoglobin ranged from 110-125 g/L.
Thrombocytosis  (280-400x10°%L) reflected reactive
thrombocythemia, often characteristic of bacterial
infections. CRP values ranged from 28 mg/L, and in
40% of children exceeded 11 mg/L, serving as a marker
of high-activity bacterial inflammation.

The control group of children demonstrated
stable laboratory indicators within age norms. Leuko-
cytes ranged from 4.8-7.0x10%L, hemoglobin -
120-135 g/L, platelets — 240-310x10%L. CRP levels
in all examined children were below 1 mg/L, confir-
ming the absence of inflammatory processes [2].

ANALYSIS AND INTERPRETATION OF RESULTS

The conducted analysis demonstrates a clear corre-
lation between the level of systemic inflammation,
reflected in CRP content, and the severity of neurological
and autonomic symptoms in children with acute respira-
tory infections.

In Group A (viral infections) with CRP levels of
1-7 mg/L, a moderate correlation was observed between
inflammatory markers and asthenovegetative symptoms.
Neurological manifestations were mainly represented
by functional disorders: increased sensitivity to contact
in 27% of children, lethargy and drowsiness in 73%
of cases, and mild tachycardia up to 110 bpm in 40%
of patients. It is important to note that with moderate
CRP elevation, consciousness remained clear in all
children (100%), and structural neurological disorders
were absent.

Group B (bacterial infections) with CRP levels
> 8 mg/L showed a significantly stronger correlation
between systemic inflammation and neurological mani-
festations. With CRP elevation above 8 mg/L, 40% of
children exhibited progressive neurological symptoms:
altered consciousness in the form of drowsiness or
mild confusion in 33% of cases, tremor and hypotonia
in 20% of children, and coordination disorders also
in 20% of patients. Subjective neurological complaints
(headache, dizziness) were identified in 40% of children,
which was almost twice as high as in Group A.

A comparative analysis of the number of neurological
symptoms between Groups A and B was carried out
using the non-parametric Mann-Whitney U test, which
is optimal for small samples (n=15 in each group)
and does not require normally distributed data.

Based on the analysis of actual clinical data, the
mean number of neurological manifestations in Group A
was 1.410.7 symptoms per patient, whereas in Group B
this figure reached 2.5+1.2 symptoms (U=45.5;
Z=-2.18; p=0.029).

Statistically significant differences (p<0.05) confirm
that children with bacterial infections have a signifi-
cantly higher number of neurological symptoms com-
pared to patients with viral diseases.

A particularly notable difference was observed in the
qualitative nature of the symptoms: while functional
disorders predominated in Group A (lethargy in 73%
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COHMNMBICTb, NOMipHa Taxikapgis), To B rpyni B gomiHy-
Banu GinbLl cepiio3Hi NPOsSIBU — MOPYLUEHHS CBiJOMOCTI
y 33% Aiten, CTPYKTYpHi HEBPOMOriYHi  NOPYLUEHHS
(rinoToHisA Ta nopyLeHHs koopauHauii no 20% sunagkis),
a TaKoX BUpaxeHa cepLeBO-CyAMHHa CUMMTOMAaTWKa
(Taxikappis y 80% naujieHTiB).

KoHTponbHa rpyna C niatBepavna cneumaidHicTb
BMSIBMEHUX 3MiH, [AEeMOHCTPYlO4M TMOBHY BiACYTHICTb
HEBPOSOriYHMX CUMMNTOMIB MPWY HOPMAarbHUX 3HAYEHHSX
CPB (<1 wmr/n), wo cBigYUTb MNpPO MpsAMY 3anexHiCTb
MiX [HTEHCUBHICTIO 3ananbHOl BIiAMoBi4i Ta CTyneHem
YPpaXXeHHs1 HEepPBOBOI CUCTEMM.

3B’A30K MiX caTypaLi€o Tad CUMATOMAMU

PO3BUTKY HEMPOTAIOKANIAAPHOI AUCYHKLLT

AHania B3aeMO3B’sI3Ky MiX MNOKa3HMKaMu oOKcure-
Hauii Ta acTeHoBereTaTMBHMMU MPOsiBAMU BUSIBUB KpW-
TWUYHY pOnb riNOKCeMIi y pO3BUTKY HenpormniokaninsapHoi
ONCYHKLT.

Y rpyni A, ge catypauis KACHIO cTabinbHO nepe-
BuwyBana 95%, HeBpOnoriyHi CUMMNTOMM Manu nepe-
BaXXHO (pyHKLiOHaNbHWUI xapaktep 6e3 03HaK CTPYKTyp-
Horo ypaxeHHs LIHC. Mpu upomy 36epiranacs ageksatHa
OKCUreHawjisi MO3KOBOI TKaHUHM, Lo 3anobirano po3suTky
BUpaXkeHoi HerpoiHdnamaldlii.

Y rpyni B cnoctepiranacs npvHUMNOBO iHWAa Kap-
TuHa. 3HWXKeHHA caTypauii 4o 88-95% y Bcix nauieHTiB,
3 KpUTUYHUMK 3HaYeHHAMK 88-90% y 27% aiten, cynpo-
BOKYBanocsi NpOrpecvBHWM HApPOCTaHHSIM HEBPOIO-
rivHoi cumnTomatmkm. OcobnmBo nokaszoBum OyB hakT,
Lo came y AiTer 3 HaNHWKYMMK NOoKasHWKkamu catypadil
(<90%) cnocTepiranucs HaWbinNbW  BUPaXKeHi Mnopy-
LLIEHHS CBiAOMOCTi Ta MOTOPHI po3naaw.

NaTodisiororivyHi MexaHismu

riNOKCHUYHOTO YPAXKEHHSA

Binomo, wo rinokcemis npu3BoAuTb OO0 Kackagy
NaTonoriYyHnx 3MiH y HewporniokaningpHoMy KOMMMeKci
[14, 16]. 3HWMXEHHS napuianbHOro TUCKY KUCHIO akTUBYE
cucTeMy rinokcis-ingykosaHoro daktopa (HIF-1a), wo
3anyckae npouecu HerposananeHHs 4epe3 aKkTuBa-
uito MikpornianbHux knitnH [15, 17]. Lle nposiBnseTbes
MopyLLEHHSIM LinicHOCTi remaToeHuedaniyHoro 6ap’epa,
WO [J03BOMsiE MNPOHWMKHEHHS 3ananbHUX MepiaTopis
Yy MO3KOBY TKaHVHY Ta pO3BUTOK HEMPOTOKCUYHOCTI [18].

TemnepaTtypHi noporosi ecbekTn

AHania TemnepaTypHOi peakuii Sk mMoaudikaTopa
HEBPOSOrYHNX MPOSABIB BUSBMB ICHYBaHHSA KPUTUYHUX
TemnepaTtypHux noporis. Y rpyni A npu TemnepaTtypi
38,0-38,5°C y 67% gite HeBponoriyHi cumntomm obme-
XyBanucst OyHKLiOHaNbHUMKU NopyLeHHsMN 6e3 03Hak
CTpyKTypHOro ypaxeHHs LIHC. lNpu nigBuweHHi Tem-
nepatypu noHag 38,5°C cnoctepiranocs nocTynoBse
HapOCTaHHSA BUPaXXEHOCTi CUMMNTOMIB, NpoTe 6e3 sIKICHNX
3MiH Y KMiHIYHIA KapTuHi.

Y rpyni B TemnepatypHuii chaktop maB OGinbLu
apamatudHmi Bnnme. [pu rineptepmii noHag 39,0°C
y 53% niten cnoctepiranocs piske noripweHHs HeBpo-
NOriYHOro CTaTycy 3 TMOSIBOK MOpYLUIEHb CBiAOMOCTI,
MOTOPHUX po3nadiB Ta BeretatmMBHOI  OUCHYHKLIT.
Lle cBiguMTb Npo iCHyBaHHSA KPUTUYHOIO TEMMEPaTYPHOro
nopory 6nusbko 39,0°C, npu nepeBuLLEHHI sikoro Bigody-
BaETbCA AEKOMMEHcaLisi HeMPOrnioKaninspHOI CUCTEMMN.

of cases, drowsiness, mild tachycardia), more serious
manifestations dominated in Group B - impaired
consciousness in 33% of children, structural neurolo-
gical disorders (hypotonia and coordination disorders
in 20% of cases each), as well as pronounced cardio-
vascular symptoms (tachycardia in 80% of patients).

Control Group C confirmed the specificity of the
identified changes, demonstrating a complete absence
of neurological symptoms with normal CRP levels
(<1 mg/L), which indicates a direct correlation between
the intensity of the inflammatory response and the degree
of nervous system involvement.

Association Between Saturation and Symptoms

of Neuro-Glio-Capillary Dysfunction

Analysis of the relationship between oxygenation
indicators and asthenovegetative manifestations re-
vealed the critical role of hypoxemia in the development
of neuro-glio-capillary dysfunction.

In Group A, where oxygen saturation consistently
exceeded 95%, neurological symptoms were mainly
functional in nature without signs of structural CNS
damage. Adequate oxygenation of brain tissue was
preserved, preventing the development of pronounced
neuroinflammation.

In Group B, a fundamentally different picture was
observed. Saturation levels dropped to 88-95% in all pa-
tients, with critical values of 88—90% in 27% of children,
accompanied by a progressive increase in neurological
symptoms. Notably, the most pronounced consciousness
disorders and motor impairments were observed in
children with the lowest saturation levels (<90%).

Pathophysiological Mechanisms

of Hypoxic Damage
It is known that hypoxemia leads to a cascade
of pathological changes in the neuro-glio-capillary
complex [14, 16]. A decrease in partial oxygen pressure
activates the hypoxia-inducible factor system (HIF-1a.),
which triggers neuroinflammation processes through
the activation of microglial cells [15, 17]. This results
in disruption of the blood-brain barrier integrity, allowing
inflammatory mediators to enter brain tissue and causing

neurotoxicity [18].

Temperature Threshold Effects

An analysis of the temperature response as a modifier
of neurological manifestations revealed the existence
of critical temperature thresholds. In Group A, at a tem-
perature of 38.0-38.5°C, 67% of children exhibited
neurological symptoms limited to functional disorders
without signs of structural CNS damage. When the
temperature rose above 38.5°C, symptom severity
gradually increased, but without qualitative changes in
the clinical picture.

In Group B, the temperature factor had a more
dramatic effect. At hyperthermia above 39.0°C, 53%
of children experienced a sharp deterioration in neuro-
logical status with the emergence of consciousness
disorders, motor impairments, and autonomic dysfunc-
tion. This indicates the existence of a critical temperature
threshold around 39.0°C, beyond which decompensation
of the neuro-glio-capillary system occurs.
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MeXaHi3MK TeMNEepAaTYPHOro YPAaXXeHHs

HeUporaiokaniAspHoOI B3AEMOAIT

Ak 3asHadvatotb Walter E.J. & Carraretto M. (2016) —
rineptepmia € nowmpeHum ypaxeHHam LUHC. Mosigom-
NAETbCA NPO PiBHOMAHITHI HENMPOKOTHITUBHI edekTn, ki
B [esikux BMMNagKax MOXyTb 36epiratucs nicns roctporo
ypaxeHHsl. 3MiHM BiaOyBatOTbCS 32 HUXYMX TeMneparyp,
yepes KOPOTLWi Mepioan 4acy, HK BBaXarnocs paHilue.
Y cBOW 4epry aBTOpW O00AAl0Thb, LUO Y OOBrOCTPOKOBMX
BUMNagkax nepeBaXae YypaXkeHHs MOo304ka, Lo BBa-
XKaeTbCA pesynbTaToM  YYTNMBOCTI  KNITUH  [ypkiHbE
[0 TepMivHoro nowkoaxeHHs. Temnepatypa Tina 40,0°C
abo BuLEe NOB’si3aHa 3 AOBrOCTPOKOBMM abo MOCTIMHUM
HEBPOSOrNYHUM YpaXKeHHAM, Lo BiANOBIigAE KNITUHHUM
3MiHam Ta 3arnbeni kniTwH, Wo BigOyBalOTLCS BULLE LiET
Temnepatypu. OpfyxaHHA MoXe OyTu MiHiManbHWUM,
3 i€l IPUYMHU aBTOPU BKa3ytoTb, LLIO OCHOBOIO fiKyBaHHS
3anuaEeTbCcsa HeraHe po3ni3HaBaHHS Ta OXONOMKEHHS
ansa MmiHimisauii ycknagHeHb. [lMicna roctpoi rineptepmil
NnoBiJOMMSETECA NP0 PI3HOMAHITHI  FiCTONATONOrIYHI
Ta HempopagaionorivyHi 3MiHW; OAHaK Ui 3MiHW, 30a€eTbes,
noraHo KOPEMIOTh i3 3aranbHOK KNiHIYHOK KapTUHOLO.
MexaHi3M MOLUKOXKEHHSI TOMOBHOTO MO3KY 3anuiia-
€TbCA HEe3po3yMminuMM, ane, WMOBIPHO, Ue MNOegHaHHSA
NPSIMOr0 LIMTOTOKCUYHOMO MOLUKOMKEHHS Big, rineptepmii
Ta HenpsMMX CUCTEMHUX edekTiB, WO nNPUrHivyloTb
dyHKLUitO0 HenpoHiB [19].

FiaApaTauinHui ctaTtyc

TA HEBPOAOTIYHI NposBU

Y rpyni A, ge cTaH rigpartauii 3anuwascsa cTabinb-
HUM y Bcix nauieHTiB (100%), HeBpOMOrivHi CMMATOMM
Manu MOMIpHUA XapakTep Ta LWBMAKO perpecysanmu
npw agekeBaTHIN Tepanii.

Y rpyni B y 33% piten cnoctepiranuca MoMmipHi
nposiBn Jerigparadii, Wo nos’sidyBanocs 3 HanbinbLu
BUPaXXEHOK HEeBpONoriyHow cumntomaTukor. Ocob-
NMBO Noka3oBMM OyB 3B’I30k MiX CTyneHeMm pJeriapa-
Tauii Ta TSKKICTIO MOPYyLWeHb CBIiQOMOCTi: YyCi AiTn
3 MOpYyLIEHHAMU CBiAOMOCTI Manu O3Haku Aerigpartauii
pi3HOro CTyneHs.

NaTodisioAorivyHi MexaHismu

AEriAPATALIMHOro YpaXKeHHs

OTpumaHi gaHi BinobpaxeHi Ha puc. 3. 3HEBOAHEHHS
NMPUCKOPIOE 3HMKEHHA MO3KOBOrO KpoBOTOKY [21]. Oeria-
paTauis npu3BoAMTb [0 3ryLWEHHS KPOBi, MOPYLUEHHSA
MIKPOUMPKYIALiT B MO3KOBIM TKaHWHI Ta aktmsauil
PEHiH-aHroTEH3MH-anbA0CTEPOHOBOI  cuctemn  [22].
Lle cynpoBoaxXyeTbCs NiABULLEHHSAM MPOHUKHOCTI remMaTto-
eHuedaniyHoro ©Gap’epa, HaKOMUYEHHSM TOKCUYHUX
mMeTaboniTiB y HEpPBOBI TKaHUHI Ta aKTMBAUE Henpo-
iHnamaTopHux Kackagis [20] .

NaTtomopdoAori4Hi OCHOBMU

ACTEHOBEreTaTUBHOI CUMNTOMATHUKMU

AcTeHoBeretTaTMBHa CcUMMATOMATMKa MNpPU  FOCTPUX
iHDEeKLiMHUX 3aXBOPIOBAHHAX Yy AiTe Mae JiTke Mop-
dornoriyHe nigrpyHTS, Wo 6a3yeTbca Ha 3MiHax y HeMpo-
rniokaninsapHin OAMHWULI — iHTErpoBaHii CTPYKTYpi, LWO
BKIIOMAE HEWPOHW, rhianbHi KNiTMHKM (ocobnmBo acTpo-
UMTKM Ta MIKpPOrMio) i eHOooTenin MO3KOBUX Kaninsipis.
Lis oguHuus Bignosigae 3a nigTpyMaHHA romeocTasy
HEpBOBOI TKAHWHW, pPEerynsililoc MO3KOBOTO KpPOBOTOKY
Ta HemnpoTpodiuHy nigTpumky [9, 10, 12, 16, 23].

Mechanisms of Temperature-Induced Damage
to Neuro-Glio-Capillary Interaction

As noted by Walter, E. J., & Carraretto, M. (2016),
hyperthermia is a common cause of CNS damage.
Various neurocognitive effects are reported, which in
some cases may persist after the acute injury. Changes
occur at lower temperatures and over shorter periods
than previously thought. The authors further note that
in long-term cases, cerebellar damage predominates,
believed to result from the sensitivity of Purkinje cells
to thermal injury. A body temperature of 40.0°C or higher
is associated with long-term or permanent neurological
damage, consistent with cellular changes and cell death
occurring above this temperature. Recovery may be
minimal; therefore, the authors emphasize that prompt
recognition and cooling remain the cornerstone of
treatment to minimize complications. After acute hyper-
thermia, various histopathological and neuroradiological
changes are reported; however, these changes appear
to correlate poorly with the overall clinical picture.
The mechanism of brain injury remains unclear but is
likely a combination of direct cytotoxic damage from
hyperthermia and indirect systemic effects that suppress
neuronal function [19].

Hydration Status
and Neurological Manifestations
In Group A, where hydration status remained
stable in all patients (100%), neurological symptoms
were mild and regressed quickly with adequate therapy.

In Group B, 33% of children showed moderate
signs of dehydration, which correlated with the most
pronounced neurological symptoms. Especially notable
was the relationship between the degree of dehydra-
tion and the severity of consciousness disorders: all
children with impaired consciousness had signs of
dehydration of varying severity.

Pathophysiological Mechanisms

of Dehydration-Induced Injury
The obtained data are presented in Figure 3. Dehydra-
tion accelerates the reduction of cerebral blood flow [21].
It leads to hemoconcentration, impaired microcirculation
in brain tissue, and activation of the renin-angiotensin-
aldosterone system [22]. This is accompanied by
increased permeability of the blood-brain barrier, accu-
mulation of toxic metabolites in nervous tissue, and

activation of neuroinflammatory cascades [20].

Pathomorphological Basis

of Asthenovegetative Symptoms
Asthenovegetative symptoms in acute infectious
diseases in children have a clear morphological basis,
rooted in changes within the neuro-glio-capillary unit
an integrated structure that includes neurons, glial cells
(especially astrocytes and microglia), and the endo-
thelium of brain capillaries. This unit is responsible for
maintaining the homeostasis of nervous tissue, regu-
lating cerebral blood flow, and providing neurotrophic
support [9, 10, 12, 16, 23]. According to literature sources,
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3a fgaHMMK niTepaTypHUX [pKepen, acTeHOBereTaTuBHI
NposiBM 3yMOBIEHi akTuBi3auielo rmianbHUX KNITUH, Lo
nNaToMopdOsoriYHO NPOSIBNSAETLCA PEAKTUBHUM [Mi030M —
MOPAONOriYyHUMM 3MiHAMK acTPoUMTIB Ta MiKpornii, sKi
NpoayKylTb npo3ananbHi  LUWUTOKIHW, WO MOpYLUYHTb
HOpMarnbHY HEWpPOMELiaTOPHY perynsuito Ta CMHaNTUYHY
aKTUBHICTb [24]. ®yHKUiOHaNbHE MPUrHIYEHHA HEWpPOHIB,
CNpUYMHEHE TPAH3UTOPHOIO TIMOKCIE Ta MOPYLUEHHSAMMU
MiKpOLMPKYNsLii, CynpoBOAXKYETbCA HabyxaHHAM Helpo-
HanbHUX KNITUH, Oe3opraHizauieo Henponina i 3MeH-
LUEHHSAM LWiNbHOCTI CMHaNCIB, WO BeAe OO0 YNOBINbHEHHA
HEepBOBMX peakLuii, MISABOCTi, COHMMBOCTI Ta MOPYLUEHb
Tepmoperynsuii [24, 25]. Kpim Toro, nopyLueHHs Uinic-
HoCTi remaTtoeHuedaniyHoro Gap’epa naTtomopdoro-
rYHO nNPOSIBNSETLCA IHTEPCTUUIHUM  Habpsikom Ta
NnepuBackynsipHUM MPOCOYYBaHHSIM, LUO 3MiHIOE IOHHWIA
GanaHc i npu3BoanTbL A0 AMCAYHKUIT HelpoBereTaTue-
HUX LEHTPIB, BHACNIOOK 4Oro 3'SIBMNSIOTLCS CUMMTOMMU
Taxikapgii, niTnMBocTi Ta HecTabinbHOCTI apTepianbHoOro
Tucky [9, 10, 12, 16, 23, 26]. MeTtaboniyHi 3pyLUEHHsI
Ta Ais UMTOKIHIB, O NPOHUKaKTb Y MO30K Yepe3 4vacT-
KOBO MopyLleHun Gap’ep, akTMBYKOTbL MiKpornito y rino-
TanamiyHMx CTPyKTypax, Lo CYrnpOBOAXKYETLCS 3MiHAMMU
CHy, anetuty, TepMoperynauii LWAsSxoM 3MiHWM Temne-
paTypHOi TOYKM Ta 3aranbHUM acTeHiYHMM CTaHOM
[9, 10, 12, 16, 23, 26, 27].

asthenovegetative manifestations are caused by glial
cell activation, which pathomorphologically presents as
reactive gliosis morphological changes in astrocytes
and microglia producing pro-inflammatory cytokines
that disrupt normal neurotransmitter regulation and
synaptic activity [24]. Functional suppression of neurons
caused by transient hypoxia and microcirculatory dis-
turbances is accompanied by neuronal cell swelling,
disorganization of neuropil, and decreased synaptic
density, leading to slowed neural responses, lethargy,
drowsiness, and impaired thermoregulation [24, 25].
Additionally, disruption of the blood-brain barrier’s
integrity pathomorphologically presents as interstitial
edema and perivascular infiltration, altering ionic balance
and causing dysfunction of neurovegetative centers,
which results in symptoms such as tachycardia, swea-
ting, and blood pressure instability [9, 10, 12, 16, 23, 26].
Metabolic shifts and cytokine penetration into the brain
through the partially compromised barrier activate
microglia in hypothalamic structures, resulting in chan-
ges in sleep, appetite, thermoregulation (by altering
the temperature set point), and a general asthenic state
[9, 10, 12, 16, 23, 26, 27].

Neuro-Glio-Capillary Complex Dysfunction
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Fig. 3. Pathophysiological Mechanisms of Neuro-Glio-Capillary Complex Dysfunction

bioximiuHe 06GFpPyHTYBAHHS

Mpu roctpux 3ananbHUX 3aXBOPIOBAHHAX Yy AiTewn
GioximiyHi npouecu, Wo nexaTtb B OCHOBI acTeHoBereTa-
TUBHOI CUMNTOMATUKN, MOB’sI3aHi 3 aKkTUBALLIED CUCTEMHOT
3ananbHoOi BIiAMOBIAi, fka NpM3BOAUTH A0 CKMagHUX
3MiH Y HewporniokaninapHii oguHuui mosky [9, 10, 12,
16, 23, 26]. 3ananbHui Npouec CynpOBOAXYETLCH BU-
BiNlbHEHHSIM BENWKOi KiNbKOCTI npo3ananbHUX LIMTOKIHIB
(iHTepnewnkinis IL-1B, IL-6, dakTopa HeKpo3y nyXnvHu
TNF-a), €Ki, Npoxoasyn 4epe3 4acTKOBO MOPYLUEHWN
rematoeHuedaniyHuin 6ap’ep, CNPUYNHAKOTL NOKanbHe
HemposananeHHs [28]. LiuTokiHn BnnmBawoTb Ha QYHK-
Lit0 acTpouuTiB i MIKpornii, CTUMYmOYKN iX rmianbHy

Biochemical Justification

In acute inflammatory diseases in children, the
biochemical processes underlying asthenovegetative
symptoms are linked to the activation of the systemic
inflammatory response, which causes complex changes
in the brain’s neuro-glio-capillary unit [9, 10, 12, 16,
23, 26]. The inflammatory process is accompanied
by the release of large amounts of pro-inflammatory
cytokines (interleukins IL-1B, IL-6, and tumor necrosis
factor TNF-a), which, passing through the partially
compromised blood-brain barrier, induce local neuro-
inflammation [28]. Cytokines affect the function of
astrocytes and microglia, stimulating their glial acti-
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aKkTUBaUilo, WO NpM3BOAUTL OO0 NiABULLEHOIO BUBINb-
HEHHs1 peakTUBHUX (POPM KMCHIO i a3oTy, WO crpusie
OKCUOATMBHOMY CTpecy | MOLUKOMKEHHID MeMbpaH
HenpoHiB [28, 29]. OgHoYacHO nig BNAMBOM 3anarneHHs
MOpYLLYETLCS IOHHUIA GanaHc (HaTpii, Kanih, kanbLii),
Lo Beae A0 3MiHM MeMBpaHHOro NoTeHUiany i 3HMKEHHS
cuHanTuyHoT akTmeHocTi [30]. MeTtaboniyHi nopyLueHHs,
BKIHOHMAKYMN  3HWDKEHHS OOCTYMHOCTI [MIOKO3U | KMCHIO
B MO3KOBi/A TKaHWHI 4epe3 MiKpOLMPKYNSATOPHI Mopy-
LWEHHS!, CMIPUYNHSAIOTL EHEPreTUYHUIN aediunT HENPOHIB
i acTpoumTiB, WO NOCUMIOE (PYHKLiOHANbHE NPUrHIYEHHSA
HelMpOoHanbHUX MepeX i Cnpusie PO3BUTKY CUMMTOMIB
MMSIBOCTi, COHNWBOCTI, MOPYyLEHb yBarn Ta acTeHil
[9, 10, 12, 16, 23, 26, 27, 30, 31]. AKTBOBaHI rMianbHi
KNiITUHX TakoX BMNMBAKOTL Ha perynsuilo HempocyauH-
HOI B3aeEMOAIi, 3MiHIOIUYM TOHYC KaninspiB i CNpuUYnHS-
04N TPAH3UTOPHI MOPYLUEHHST MO3KOBOrO KpOBOOOIry,
sKi  BigoOpaxalTbcs  BeretaTMBHUMW  CUMMITOMamu
(Taxikapgis, niTNMBICTb, nabinbHICTL apTepianbHOro
Tucky) [9, 10, 12, 16, 23, 26, 27, 30].

OBrOBOPEHHS

Pesynbratv npoBegeHOro AOCNIAXEHHA [OEeMOHCT-
PYIOTb YiTKMN 3B’A30K MiXK IHTEHCMBHICTIO CUCTEMHOI
3ananbHoi BIANOBIAI Ta BUPAXEHICTIO HEBPOMOriYHUX
nopyLweHb y AiTen 3 rocTpumn pecnipatopHumMmn iHdek-
LismMn, WO [AO03BOMSE PO3rNagatv HewporniokaninsapHy
AVCHYHKLIIO 5K KNIOYOBUIA  NaTodi3ionoriyHMn - mexa-
Hi3M (DOPMYBaHHSI acTeHOBEreTaTyBHOI CUMNTOMAaTUKN
B nepiaTpuyHin npaktuui. Ocobnuey yBary 3acnyroBye
BMSIBNEHa KriHiYHa 3HavyLLicTb 6iomapkepis 3ananeHHs.
Kopensuia mix piBHem CPB Ta HeBponoriyHnumu npos-
BaMu MiATBEPAXYE NOro NoTeHuian sk npeavkropa TsX-
kocTi ctaHy [32]. Akram N.N. et al. (2022) cTBepoxyoTb
y cBoil pobori, wo piseHb CPB (p=0,002) 6yB BULMMUK
Yy NauieHTiB 3 HEBPOMOriYHUMK MNPOsSBaMu, O B CBOKO
Yepry Aae MOXnuBIiCTb BukopuctoByBatn CPB sk noteH-
LiNHAN NPEeaMKTOP HEeBPOroriYHoi cumntomatnku [33].
Y piTen 3 BipyCHUMM iH(eKUisMM Ta MOMIPHO NiaBuLLe-
HUM CPB (1-7 wmr/n) nepeaxanu nerki yHKLUiOHanbHi
nopyweHHs 6e3 osHak ypaxeHHsa LIHC, toai gk y pasi
6akTepianbHoi eTionorii 3 piBHem CPB 28 wmr/in y 33%
BMNAAKiB  PEECTPyBanMCs  MOPYLUEHHS  CBIJOMOCTI.
CTaTUCTUYHO 3Hauvylla Pi3HULS Y KiNbKOCTI HEBPOMOriy-
HUX cumnTomiB Mk rpynamun (p=0,029) nigTBEepmxye
NaToOreHeTUYHNA 3B’A30K MK CUCTEMHUM 3ananeHHsM
i HerposananeHHsM. Sa M. et al. (2021) B cBoto yepry
3a3HavyalTb CXOXi AaHi BKasylw4n B CBOIW pobOTi, WO
CUCTEMHI 3ananbHi Ta NpoTpomMBOTUYHI Mapkepu 6ynu
BULLVMMMW Y NaUi€HTIB 3 HEBPOMOMYHUMW MOPYLLUEHHAMMN
(cepeaHin MakcumanbHuin  piBeHb CPB: 267 npotu
202 wmr/n, p = 0,05; npokanbuutoHiH: 30,65 npoTu
13,11 mkr/n, p = 0,04; ¢ibpuHoreH: 7,04 npotn 6,17 r/n,
p = 0,07; D-gumep: 19,68 npotu 7,35 mr/n, p = 0,005).
Cepen nauieHTiB 3 HEBPOMOriYHOK CUMMITOMAaTUKOK
Li Mapkepu Bynu e BULLMMU Y TUX, XTO HE MaB NOBHOIO
BiAHOBMEHHA Yepe3 3 wmicaui (depuTuH: 2284 npoTwn
283 wmkr/n, p = 0,05; D-gumep: 30,34 npotu 6,37 mr/n,
p = 0,04). Takox Sa M. et al. (2021) 3asHavaloThb, WO
NauieHTn 3 HEeBPOMOriYHMMU MOPYLUEHHAMWU Ta 6e3 Hux
mManu nofibHi daktopu pusunky ansa PIMS-TS (nauieHTn
3 ETHIYHMX MeHWwuH: 78% npotn 70; 3 HagMmipHOWO
Macoto Tina/oxupiHHAM: 56% npotu 42) [3].

vation, which leads to increased release of reactive
oxygen and nitrogen species, contributing to oxidative
stress and damage to neuronal membranes [28, 29].
At the same time, inflammation disrupts ionic balance
(sodium, potassium, calcium), leading to changes in
membrane potential and reduced synaptic activity [30].
Metabolic disturbances, including reduced availability
of glucose and oxygen in brain tissue due to micro-
circulatory impairments, result in an energy deficit in
neurons and astrocytes, exacerbating functional suppre-
ssion of neuronal networks and contributing to the
development of symptoms such as lethargy, drowsiness,
attention disorders, and asthenia [9, 10, 12, 16, 23, 26,
27, 30, 31]. Activated glial cells also influence the regu-
lation of neurovascular interactions, altering capillary
tone and causing transient disturbances in cerebral
blood flow, which are reflected in autonomic symptoms
(tachycardia, sweating, and blood pressure lability)
[9, 10, 12, 16, 23, 26, 27, 30].

DISCUSSION

The results of the conducted study demonstrate
a clear correlation between the intensity of systemic
inflammatory response and the severity of neurological
disorders in children with acute respiratory infections.
This supports the consideration of neuro-glio-capillary
dysfunction as a key pathophysiological mechanism
in the development of asthenovegetative symptoms
in pediatric practice. Particular attention is warranted
by the clinical significance of the identified inflammatory
biomarkers. The correlation between C-reactive protein
(CRP) levels and neurological manifestations confirms
its potential as a predictor of disease severity [32].
Akram N.N. et al. (2022) reported that CRP levels
(p = 0.002) were significantly higher in patients with
neurological symptoms, indicating CRP as a potential
predictor of neurological manifestations [33]. In children
with viral infections and moderately elevated CRP levels
(1-7 mg/L), mild functional impairments without CNS
involvement predominated. In contrast, in bacterial
infections with CRP levels =8 mg/L, impaired conscious-
ness was observed in 33% of cases. A statistically
significant difference in the number of neurological
symptoms between groups (p = 0.029) confirms the
pathogenetic link between systemic and neuroinflam-
mation. Sa M. et al. (2021) also report similar findings,
noting higher levels of systemic inflammatory and
prothrombotic markers in patients with neurological
disorders (mean peak CRP: 267 vs 202 mg/L, p = 0.05;
procalcitonin: 30.65 vs 13.11 pg/L, p = 0.04; fibrinogen:
7.04 vs 6.17 g/L, p = 0.07; D-dimer: 19.68 vs 7.35 mg/L,
p = 0.005). Among patients with neurological symptoms,
these markers were even higher in those who did not
achieve full recovery after 3 months (ferritin: 2284 vs
283 ug/L, p = 0.05; D-dimer: 30.34 vs 6.37 mg/L,
p = 0.04). Sa M. et al. (2021) further state that patients
with and without neurological involvement had similar
risk factors for PIMS-TS (ethnic minority background:
78% vs 70; overweight/obesity: 56% vs 42) [3].

These data align with current understandings of
how the cytokine cascade affects the permeability
of the blood—brain barrier (BBB) [36]. An increase in CRP,
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Lli paHi y3romkyloTbCsl 3 CydYaCHUMU ySABNEHHSAMMU
npo BNIMB LWTOKIHOBOrO Kackady Ha MPOHMUKHICTb
rematoeHuedaniyHoro 6ap’epa [36]. MigBuLIEHHS piBHA
CPB, sk iHOukaTopa UMTOKIHOBOI akTuBaLii, CynpoBoAa-
XKYETbCSA MOPYLUEHHSIM LinicHoCTi 6ap’epa, Wo A03Bonse
nposananbHUM MediaTopam MPOHMKATUM B  MO3KOBY
TKaHWHY, iHiLilolOYM akTuBaUilo rnianbHUX KMAITUH i po3-
BUTOK JlOKanbHOI Henpo3ananbHoi Bignoeigi, wWo nig-
TBEpPAXYeTbCs poboToto Liu X. et al. (2020), oe aBTopu
CTBEPAXYIOTb, L0 BMBINIbHEHHS Mpo3anarnbHUX LMTO-
kiHiB (TNF-a., IL-1pB, IL-6) Ta akTmBauis NF-kB nopyLiyioTs
uinicHictb NEB, cnpusloTb NPOHUKHEHHKD Makpodaris
y rinokamn, akTuBaLii MiKpornii Ta pPO3BUTKY KOrHIiTMB-
Horo gediunty. ABTOpM TakoX 3asHadatotb, wo HMGB1
TakoX fdie Ha MIKpOCYOUHHI eHpoTenianbHi  KNiTUHMK,
nocuniodyn  nNpoHukHicTe MEB, Hapgani Haronolwuyoun
Ha TOMY, WO LUMTOKIHM MOXyTb npoHukatn go LIHC
SIK Yepe3 TpaHCnopTepu, Tak i Yyepe3 LIMPKYMBEHTPUKY-
NSApHi  opraHn. AKTMBaUisi rnianbHUX KNiTMH, 30Kpema
MiKpornii 1 acTpouuTiB, BeAe A0 CeKpeLii npo3ananbHmx
MefiaTopiB, OKMCMOBaNbHUX CMONYK i Monekyn aaresii,
WO CrpUYnHAE AeMieniHi3auito, MOLKOMXEHHS] aKCOHIB
Ta cuHanciB [36]. Lle ¢dopmye nopodHe KOro Hempo-
3anarneHHs, sike 3HWxye piseHs BDNF i ocobnueo Bpa-
Xae rinokamn — 30Hy, 6araty Ha peuentopm IL-18, TNF-o
i HMGB1, y cBOlO uepry TakoX BMMMBaKO4uM Hera-
TUBHO Ha HeWponnactuyHictb [37]. 3HWXEHHA caTy-
pauii no 88-90%, 3advikcoBaHe y 27% piTen 3 Gakte-
pianbHMMK iHdeKUisMM, acouitoBanocss 3  HanbinbLu
BMPaXEHNMM MOPYLUEHHSIMU CBIiZOMOCTI Ta MOTOPHUMM
posnagamu. Lle noBHiCTIO BignoBigae ysiBNEHHAM MNpo
aKkTMBauilo rinokcu4Ho-iHaykoBaHoro caktopa HIF-1a,
SKUA  3amnyckae HW3Ky BTOPUHHUX HeWpo3ananbHuX
npouecis, 3okpema 4epe3 cTuMynsuito Mikpornii [38].
Hambali A. et al. (2021) HaronowytoTb, WO dakTop
iHoykoBaHuin rinokcieto (Hypoxia-Inducible Factor, HIF)
CKnafaeTbcsi 3 ABOX CyOOAMHULL: KMCHEBO-iHAYKOBAHOT
o-cybogunHudi (HIF-a) Ta KOHCTUTYTUBHOI B-cyboamHuui
(HIF-B). TMpn HopmanbHOMY PpiBHi KUCHIO (HOPMOKCIi)
HIF-a nigpaetbcs perpagauii 3aBosikm  Ail KMCHEBO-
yyTnuBMX epMeHTiB — nponin-rigpokcunas (Prolyl
Hydroxylase Domain proteins, PHD1, PHD2 ta PHD3)
Ta pakTopa-iHribitopa HIF (Factor Inhibiting HIF, FIH),
SKUN € acnapariHinrigpokcmunasoto. Lli dpepmenTn rigpo-
keuntotoTb HIF-a, WwWo npussoantb A0 Woro posnagy
i GnokyBaHHS TpaHcKpunuinHoi aktmeHocTi HIF. AsTopu
B CBOIO Yepry 3a3HayaloTb, LLO Nif 4ac rnokcii (cTaHy
3HWXKEHOro BMICTY KWCHK) aktuBHicte PHD Ta FIH
iHAKTUBYETLCA, WO [o3BonsAe Hakonudyeatucs HIF-o.
Motim HIF-a 3B8’aA3yeTbes 3 HIF-B, yTBOptoouM retepo-
OUMEpPHUIA TpaHckpunuiHmnin komnnekc HIF. Llen komn-
neKkc 3B’A3yETbCHA 3 FMOKCIAHO-YYTNMBUMMU enemMeHTamm
(Hypoxia Response Elements, HRE) y npomoTopHux
JinsiHKax reHiB i akTUBYE eKCMNpecito reHiB, siki perynoTb
afjanTMBHY BiANOBIAb KMNiTUH Ha KucHeBun aedpiunt [39].
IcHye kinbka isodopm HIF-a, 3okpema HIF-1a Ta HIF-2a,
sKi MaTb 6nusbko 48% romonorii 3a amMiHOKMCNOTHUM
cknagoMm. HIF-1a. wwupoko ekcnpecyeTbcs y GinbLiocTi
KniTH | Bignosigae 3a roctpy (WBMAKY) BiANoOBigb
Ha rinokcito, 3ayBaxytoTb Hambali A. et al. (2021).
HIF-20. 6inblw cneundivHnii ons eHgoTenianbHMX KNiTUH
i Bignosigae 3a apjanTauilo 4O XPOHIYHOI (TpwuBanor)
rinokcii. Tpusane HakonuyeHHs HIF-2o curHanisye
npo pPO3BMTOK MEXaHi3aMiB aganTtauii OO0 XPOHIYHOro
kncHeBoro aediumty. Lo ctocyeTbest dyHKLiOHANBHOMO
BMMMBY T[iMNOKCIi Ha MO30K, roCTpurn AediunT KUCHIO

as a marker of cytokine activation, is associated with
a disruption in BBB integrity, enabling pro-inflammatory
mediators to penetrate brain tissue, trigger glial cell
activation, and initiate local neuroinflammatory res-
ponses. This is supported by the work of Liu X.
et al. (2020), who report that the release of pro-inflam-
matory cytokines (TNF-o, IL-1B, IL-6) and activation
of NF-kB compromise BBB integrity, promote macro-
phage infiltration into the hippocampus, activate micro-
glia, and result in cognitive impairment. The authors
also highlight that HMGB1 affects microvascular endo-
thelial cells, further increasing BBB permeability.
Cytokines may enter the CNS through transporter
mechanisms or via circumventricular  organs.
Activation of glial cells, particularly microglia and astro-
cytes, leads to the secretion of pro-inflammatory
mediators, reactive oxygen species, and adhesion
molecules, contributing to demyelination, axonal and
synaptic damage [36]. This sets off a vicious cycle of
neuroinflammation that reduces BDNF levels and par-
ticularly affects the hippocampus — an area rich in
IL-1B, TNF-a, and HMGB1 receptors, also negatively
impacting neuroplasticity [37].

Another critical factor contributing to neurological
symptoms is hypoxemia [38—41]. Oxygen saturation
levels of 88-90%, recorded in 27% of children with
bacterial infections, were associated with pronounced
disturbances of consciousness and motor dysfunction.
This finding is consistent with the activation of the
hypoxia-inducible factor HIF-1a, which initiates secon-
dary neuroinflammatory processes, particularly through
microglial stimulation [38]. Hambali A. et al. (2021)
emphasize that hypoxia-inducible factor (HIF) consists
of two subunits: an oxygen-sensitive o-subunit (HIF-o)
and a constitutively expressed B-subunit (HIF-B). Under
normoxic conditions, HIF-a is degraded by oxygen-
sensitive enzymes prolyl hydroxylase domain proteins
(PHD1, PHD2, PHD3) and the factor inhibiting HIF (FIH),
an asparaginyl hydroxylase. These enzymes hydro-
xylate HIF-a, leading to its breakdown and suppression
of HIF transcriptional activity. During hypoxia, PHD
and FIH activity is suppressed, allowing HIF-a to
accumulate, dimerize with HIF-B, and form a tran-
scriptional complex that binds to hypoxia response
elements (HREs) in gene promoters to activate adaptive
responses to oxygen deficiency [39]. Several isoforms
of HIF-a exist, notably HIF-1a and HIF-2a, which share
about 48% amino acid homology. HIF-1o is broadly
expressed and responsible for the acute hypoxic
response, while HIF-2a is more specific to endothelial
cells and regulates adaptation to chronic hypoxia.
Persistent accumulation of HIF-2a reflects ongoing
adaptation to prolonged oxygen deprivation. Functio-
nally, acute hypoxia reduces synaptic activity, while
chronic hypoxia results in synapse loss, neuronal death,
and impaired cognitive and motor functions [38].

A clinical example of a 2-year-old patient shows that
timely correction of hypoxemia via bronchodilator therapy
can quickly restore oxygen saturation (from 88 to 96%)
and stabilize neurological status, confirming the rever-
sibility of hypoxia-induced neurological disturbances
with adequate treatment. The study also identified
threshold temperature effects: temperatures above
39.0°C in bacterial infections were associated with
decompensation of the neuro-glio-capillary system
and neurological complications.
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3HWXKYE CUHaANTUYHY aKTUBHICTb — KOMYHiKaLUilo MiX
HEMpoHamMn 4Yepe3 cuHancu. XpoHiYHa X rinokcis
npu3BoAMTb OO BTpaTU cuHancie, 3arnbeni HeNpoHiB
i, BigNOBIAHO, A0 MOpYyLeHb KOTHITUBHUX Ta MOTOPHMUX
dyHKuin [38].

KniHiuHni npuknag ABOpIYHOrO nauieHTa 4eMOHCTPYE,
LLIO CBOEYacHa KopekLuis rinokcemii 3a gonomorow 6poH-
XOMITUYHOI Tepanii A03BOMNsE LWBWAKO HOpManisyBaTtu
catypauilo kucHio (3 88 go 96%) Ta crabinisyBatu
HEBPOMOriYHWUIA CTaH, WO MiaATBEpPAXye OBOPOTHICTbL
riNOKCUYHO-3YMOBIEHMX MOpPYLWEHb NpU  afeKBaTHIl
Tepanii. [JocnigXeHHa TakoX BUABMMIO TemnepaTypHi
noporoBi ecdpekTn: y pasi NigBULIEHHA Temnepatypu
noHag 39,0°C y piteit 3 GakTepianbHUMK iHdEKUIAMN
Bif3Ha4anacs AekoMmneHcauisi HemporniokaninapHoi cuc-
TEMW 3 PO3BUTKOM HEBPOSONYHMX YCKNAAHEHb.

[HWMIA BaxnMBMM acnekT — uUe Agerigpartauis, sika
BMSIBUNAcCst BaroMvM NpeauKTOpoM BUPaXKEHOCTi HEBPO-
noriyHoi cumntomatuku [42-45]. Y 33% pgiterr 3 Gak-
TepianbHUMKU iHdeKUisMU Bynu HasiBHI MOMIpHI O3HaKK
Jerigpatadii, Wo kopenoBanu 3 MUOWMMK NOpPYLLEH-
HsiMu 3 B6oky LIHC. MexaHi3mu Lboro siBuLla BKOYaKTb
3ryleHHs KpoBi, 3HWKEHHS edEeKTUBHOCTI MiKpOLMPKY-
nauii, nigBuweHHa npoHukHocTi TEB Ta po3suTOK
iLUeMIYHO-TINOKCUYHMX MPOLECIB Y MO3KOBI TKaHWHI
[41-45]. MaTtomopdornoriyHi Ta BGioxiMi4yHi OCHOBU BUSIB-
NeHOi CUMNTOMAaTUKM BKMKOYAOTb PEeakTUBHUIA [Mio3,
aKTUBaUil0 acTpouuTiB i MiKpornii, 3pOCTaHHA piBHIB
nposananbHux uuTokiHiB (IL-1B, IL-6, TNF-a), a Takox
oKCuZaTMBHUIA CTpec, AncbanaHc iOHIB i eHepreTuyHy
HedoCTaTHICTb HEMPOHIB. Yce Ue Bege 00 (PyHKLUioHamMb-
HOro MPUrHIYEeHHA CUHaNTUYHOI akTMBHOCTI Ta AecTa-
Ginizauii HelpoHanbHUX Mepex. Takuin BGaratodpakTop-
HWI natoreHe3 OpPMYeE KNiHiYHY KapTUHY acTeHOoBereTa-
TMBHOMO CWHAPOMY, LUO 4acTo AiarHOCTYeTbCsl Yy [LiTen
nicna Tsekkux NP3 [1-45]. KniHivHi imnnikauii oTpumaHnx
pesynsTaTiB  [03BONAOTbL BAOCKOHANUTM nigxogu Ao
PaHHbOI OiarHOCTMKM Ta NPOMINakTUKM HEeBPOMOriYHUX
ycknagHeHb. CTpartudikauia pusmMky Ha OCHOBI PiBHS
CPB (>8 wmr/n), rineptepmii (>39,0°C) Ta caTtypadii
(<90%) m™moxe BMKOpPUCTOBYBaTUCHA ANA  BUAINEHHA
nauieHTiB, siki NoTpebyloTb IHTEHCUBHOIO MOHITOPUHIY
Ta HeramHoi TepaneBTUYHOI Kopekuii. Ocobnueoi yBaru
3acnyroBye HeoOXigHICTb KOMMMEKCHOrO BMMUBY Ha KItO-
YyoBi natodisionorivyHi MexaHiamum — Hopmanisauis au-
XaHHSA, rigpaTtauii Ta TemnepaTypHOro pexumy — Lo
[03BOMSIE 3MEHLUMTU WMOBIPHICTb HE3BOPOTHUX 3MiH
y LHC. Brtim, BapTo BpaxoByBaTy OOMEXEHHS LbOro
pocnigkeHHsi. BigHocHo HeBenuka BuGipka (40 giten)
Ta KOPOTKOTPMBANMI MNepios CMNOCTEPEXEHHS YHEMOX-
NVBMIOOTb OLiHKY JOBrOCTPOKOBUX HACMifKIB BUSBIEHMX
3MiH. TakoX [OOoCnigKeHHs1 He BKN4Yano adania crne-
undivHMX GiomapkepiB HeWpo3ananeHHs (Hanpuknag,
HelpocneungivyHoi eHonasum abo 6inka S-100B), wo
obmexye rmubrHy natodisionoriyHnx BUCHOBKIB.

BUCHOBKHU

[poBeneHe [OCNIAXEHHS BCTAHOBWUMO OOCTOBIPHUMA
3B’A30K MK MOKasHMKamMu CUCTEMHOT 3anarbHoi Bigno-
Bigi (CPB, rineptepmis, rinokcis, gerigpartauis) Ta pos-
BUTKOM HEBPOJIONYHMX | acTeHOBEreTaTMBHUX MNPOSiBiB
y Q4iTen 3 TroCTpMMU pecnipaTopHUMKU  iHEKLiSMU.
Bn3Ha4yeHO KpUTMYHI NOPOroBi 3HAYEHHS KMiHIYHUX NOKas-
HWUKIB, NpW SAKMX NiOBULLYETLCA PU3WK Henpormniokani-

Another important factor is dehydration, which
emerged as a significant predictor of neurological
symptom severity [42—45]. Moderate signs of dehydra-
tion were present in 33% of children with bacterial infec-
tions and correlated with more severe CNS impairment.
The mechanisms include hemoconcentration, reduced
microcirculatory efficiency, increased BBB permeability,
and the development of ischemic-hypoxic processes
in brain tissue [41-45].

The pathomorphological and biochemical foun-
dations of the observed symptoms include reactive
gliosis, activation of astrocytes and microglia, elevated
levels of pro-infammatory cytokines (IL-18, IL-6, TNF-a.),
oxidative stress, ion imbalance, and neuronal energy
deficits. These factors lead to functional suppression
of synaptic activity and destabilization of neuronal
networks. Such a multifactorial pathogenesis forms the
clinical picture of asthenovegetative syndrome, fre-
quently diagnosed in children after severe ARIs [1-45].

The clinical implications of the obtained results
make it possible to improve approaches to early diag-
nosis and prevention of neurological complications.
Risk stratification based on CRP level (>8 mg/L), hyper-
thermia (>39.0°C), and oxygen saturation (<90%) can be
used to identify patients who require intensive moni-
toring and immediate therapeutic correction. Particular
attention should be given to the need for a compre-
hensive approach targeting key pathophysiological
mechanisms — normalization of respiration, hydration,
and temperature regulation — which helps reduce
the likelihood of irreversible changes in the central
nervous system (CNS).

However, certain limitations of this study should be
taken into account. The relatively small sample size
(40 children) and short observation period make it
impossible to assess the long-term consequences
of the detected changes. In addition, the study did not
include an analysis of specific neuroinflammation bio-
markers (such as neuron-specific enolase or S-1003
protein), which limits the depth of pathophysiolo-
gical conclusions.

CONCLUSIONS

The conducted study has established a reliable
association between systemic inflammatory response
markers (CRP, hyperthermia, hypoxia, dehydration) and
the development of neurological and asthenovegetative
manifestations in children with acute respiratory infec-
tions. Critical threshold values of clinical indicators were
identified, beyond which the risk of neuro-glio-capillary
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napHoi aucdyHkuii. O6rpyHTOBaHO AOUINbHICTL PYTUH-
HOro HEBPOMOriYHOro CKpuHiHry npu CPB >7 wmr/n,
Temnepartypi > 39,0°C, catypauii < 90% Ta HafABHOCTI
O3HaK AaerigpaTtauii. [Ona npakTU4HOro BNPOBaAXEHHS
NMPOMOHYETLCA CTBOPEHHS LUKAnM OUIHKM PU3MKY, sika
BKIto4ae GanbHy CUCTEMY 3a OCHOBHWMU KpUTEPISIMU:
piseHb CPB (1-3 6anwu), Temnepatypa Tina (1-3 6anu),
catypauis kucHwo (1-3 6anu), cTyniHb Aerigpartauii
(1-2 6anu); npu cymi 6aniB = 5 pekomMeHOOBaHO MoO-
rmmbneHe HeBpororidyHe OOCTEXEHHsT Ta BUPILLEHHS
nUTaHHS Npo rocnitanisauito. PekomeHayeTbCs po3pobka
YHihikoBaHMX  NPOTOKOMIB ~ OBGCTEXEHHSl, KaTaMHec-
TWYHE CMOCTEePEXEHHS, HaBYaHHA neaiaTpis Ta iHpopMy-
BaHHA ©0aTbkiB 3 METOH CBOEYaCHOIO BUSIBIEHHS
i nonepeaXeHHs1 HEBPOMOriYHNX ycknagHeHb npu MP3.
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dysfunction increases. The findings support the feasi-
bility of routine neurological screening in children with
CRP >7 mg/L, body temperature >39.0°C, oxygen satu-
ration <90%, and signs of dehydration. For clinical
implementation, the development of a risk assessment
scale is proposed, using a scoring system for the fol-
lowing criteria: CRP level (1-3 points), body temperature
(1-3 points), oxygen saturation (1-3 points), degree of
dehydration (1-2 points); a total score =5 should prompt
in-depth neurological evaluation and consideration
of hospitalization. It is recommended to develop stan-
dardized assessment protocols, ensure follow-up obser-
vation, educate pediatricians, and inform parents to
enable timely detection and prevention of neurological
complications associated with ARlIs.
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Prospects for further research

Considering the demonstrated clinical significance of
neuro-glio-capillary dysfunction as a key pathophysiological
mechanism in the development of asthenovegetative symptoms
in children with acute respiratory infections, further in-depth
studies in this area are warranted. Primarily, expanding the
clinical sample to include a larger number of patients across
different age groups would be promising, allowing an objective
assessment of age-related susceptibility to neuroinflammation
and hypoxic injury. It is also important to involve patients
with more severe disease courses and various infectious
etiologies viral, bacterial, and mixed for a comparative analysis
of the extent of neurological changes. Future studies should
include longitudinal monitoring of the neurological and cognitive
status of children in the post-infectious period to identify
potential long-term consequences of transient neuro-glio-
capillary dysfunction. Special attention should be paid to
studying biochemical and molecular markers of neuroinflam-
mation (including levels of interleukins IL-6, IL-1B, TNF-q,
proteins S100B, NSE), which may complement clinical and
laboratory parameters and enable early identification of at-risk
conditions. Additionally, the development of a standardized
risk assessment scale for neurovegetative disorders in children
with acute respiratory infections at the outpatient stage is
promising. This would facilitate the implementation of routine
neurological screening in pediatric clinical practice, allowing
timely detection of latent or mild forms of neurofunctional
disorders that are currently underestimated. The development
and validation of such tools could enhance the effectiveness
of preventing neurological complications and contribute to
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HICTb NPOMINAKTUKN HEBPOMOrNiYHUX YCKMagHeHb Ta CrnpusiTi
NOKPALLEHHI0 SIKOCTi MeOW4HOI JOMOMOrM AiTAM i3 CUCTEMHOL
3anarnbHOI0 BiANOBIAAK Ha oHi iHeKUiiHOro npouecy.

KoHdAiKT iHTepecis

ABTOpY 3aABMAOTb, WO HE MalTb XOOHUX BiOMMUX KOHMMIKTIB
hiHAaHCOBMX iHTEpECiB 4N OCOOUCTUX CTOCYHKIB, siki Mornun 6
BNIIVHYTW Ha pesynbTaTy, BUKNaAeHi B Ui poboTi.

AOTPUMAHHSA €TUMHUX HOPM

ABTOpY pyKOMnMCy CBIOOMO 3acBiguytoTb, LIO AOCHIMKEHHS Mpo-
BOOMINOCb 3 BUKOPUCTaHHSAM AaHWX MEPBWHHOI MEeAWYHOI [OKY-
MeHTauii Ta BKIoYano KMiHiYHi COCTepexeHHst 3a nauieHTamu.
HocnigpkeHHsa npoBedeHO BIAMOBIAHO OO0 E€TUYHWX CTaHdapTiB
lenbciHcbkoi  Aeknapauii BcecBiTHbOI MeguuHOi  acoujauii npo
€TWYHI NPYHUMNW NPOBEAEHHS1 HAayKOBUX MEAWUYHUX [OCTIimKeHb
3a y4acTio NnoavHW, AMPEKTMBIN EBPONEencbLKoro TosapmcTaa 86/609
npo y4yacTb Nofen y Meamko-6ionoriyHnX AOCHIMKEHHSIX, a TaKoX
Hakady MiHictepctBa oxopoHu 3mopoB’st YkpaiHn Ne 690 Big
23.09.2009 p. IHcbopmoBaHa 3roga Ha y4yacTb Yy [OOCHIMKEHHI
Oyna oTpvMaHa Bif YCiX y4acHWKIB Micrsi HagaHHst iM 3po3yminoi,
NOBHOI Ta AOCTYNHOI iHOpMaLii Npo METY, AU3alH i METOAONOTi0
OOCNiMKEHHs, MOro MOTEHUINHI PU3WKK, OdiKyBaHi nmepesarn Ta
MOXIUBI ansTepHaTMBU. YCi y4acHUKM NigTBEpAMU CBOK A06po-
BiflbHy Yy4acTb LUMASXOM NiANWCaHHA [dOKyMeHTa npo  iHdop-
MOBaHY 3rogy.

BMKOPUCTAHHS LUTYYHOFO iHTE@AEKTY

ABTOpU pyKonucy CBIQOMO 3acBigyyloTb, WO Yy Mpoueci
npoBefeHHs1 [OOCNiMKEHHA Ta MiAroTOBKM LbOro  pyKomnucy
He BUKOPUCTOBYBAsM XOAHWUX IHCTPYMEHTIB abo cepsiciB reHe-
PaTMBHOMO LUTYYHOrO iHTENeKTy AN BWKOHaHHA Oyab-sikux
3aBAdaHb, nepenideHnx y TakCOHOMIi AeneryBaHHs 3aBAaHb
reHepaTvMBHOMYy LWTy4yHOMY iHTenekTy (GAIDeT, 2025 p.).
Yci etann pobotu — Big KoHuenTyanisauii 4o iHanbHOro
pedaryBaHHsi — BUWKOHaHi ©e3 3anyyeHHs reHepaTMBHOIO
LUTYYHOTO iHTENEKTY, BUKIIOYHO aBTopamm.

MepBuHHI AaHi Ta MaTepiaAn

ABTOpU pyKOMnucy CBiQOMO 3acBigvytoTb, WO Yy poboTi BuUKO-
pucTaHO pesynbTaTh BRacCHUX KNiHIYHWMX AOCRigXeHb, siki Oynu
cucTemMaTtusoBaHi Ta NpoaHani3oBaHi asTopamu. MNMepBuHHI aaHi
BKIIOYAKOTb y3aranbHeHi MOKa3HUKM nNauieHTiB, nabopaTopHi
pesynetaTi, NPOTOKONW Ta OTPUMaHI KiflbKICHI XapakTepuCTUKK.
Bci matepianu 36epexeHi B apxiBi AocnigHWULbKOI rpynu Ta
MOXyTb OyTW HapaHi 3a oGrpyHTOBaHMM 3anuMToM OO aBTopa-
KOpeCnoHAeHTa, 3 YypaxyBaHHAM BWMOr  KOHMIAEHUINHOCTI
Ta €TUYHUX HOPM.

IHdbopmalis Npo chiHAHCYBAHHSA

Lle gocnimkeHHa He OTPMMYBano >XXOAHUX LiNbOBUX rPaHTIB Bif
[epXXaBHUX, KOMEPLIMHNX abo HeKoMepLiHMX opraHisauin.

improving the quality of medical care for children with systemic
inflammatory responses during infectious processes.
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