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3ananbHi pecnipatopHi 3aXBOPIOBAHHS € OAHIEI0 3 HAMMOLUMPEHILUVX MPUYMH 3BEPHEHHS AITEN N0 MeAMYHY IONOMOrY, Cepef, kKX rocTpa NHeB-
MOHist (IT1) 3anmIaeTbCs HanMbinbLL ceprio3Hoto natonorielo. HeobxiaHicTb rocnitaniaauji BU3Ha4aeTbCa He e iIHPEKUIHMX CMATOMaMN,
ane 1 HagBHICTIO KapdiopecniparopHyX NopyLIEHb, LLO CYNPOBOMXYIOTECH ABMLLAMM MNOKCI. KWUTTEBI NOKasHWKK (Temneparypa Tina, yactora
nynbCy, YacToTa ANXaHHd, apTepianbHuii TUCK, a 3 nodarky naHaemii COVID-19 — Takox Hacu4eHHs reMomobiHy kucHeM, Sa0z2) € KIIio4YOBMMM
iHOMKaTOpaM Binst nixka naujeHTa.

MeTa - oujHiTV napamMeTpu NeprdepuiHoro rasoobMiHy 3a AaHVMK MyNbCOKCUMETPIl B Aitel i3 [T1; BU3HaumnTV Kopenalii Lx napameTpis 3i
CTaHOAPTHUMU XUTTEBUMY NMOKASHUKAMN.

Matepianu i meToam. [poaHanisoBaHO HacKyeHHs KaninsapHoi KpoBi kucHem y 43 ajtein i3 [T (cepedHin Bik — 10,8%0,4 poky). BumipsiHo
4aCTOTY MY/bCY, HaCTOTY AMXaHH:A, apTepianbHU TUCK | Sa0z2. OTprUMaHi AaHi CTaTMCTUYHO ONPaLbOBaHI.

Pe3ynbTratu. [epebir 3axsopioBaHHs 6yB nerkim y 14 (32,5%) aiteit, cepeHboTsXkUM — Yy 27 (62,8%) niten, Taxkum —y 2 (4,6%) aiteit.
MokasHukn SaO2 konvBanucs B Mexax Bin, 88% a0 99% (y cepeaHbomy — 96,3+0,38%). 3i 3pocTaHHsaM TskkocTi [T BingHaumv AOCTOBIPHI
Kopenauji 3i 36IbLIEHHAM 4aCTOTV AWXaHHS, YKOPOYEHHAM NEPKYTOPHOrO 3BYKY HaM, BOMHULLEM YPaXEeHHS, NiABNLLEHHAM PIBHA NEUKOLNTIB i
NMOAOBXEHHAM Yacy KanifgpHOro HANOBHEHHS. TakOX BUSIBIM CabKy KOPENAUIIO MK MACKBHMM KYPIHHAM | DIBHEM HACUYEHHSA KNCHEM. Y KOPOTKI
yacosi Nepioay crocTepiran HecTabinbHICTL ra30006MiHy 3 konnBaHHAMK SaO2 Bia 88% 10 99%.

BucHOoBKMW. [Ty fiTei CynpoBOAXYETLCH 3ananbHUMMN 3MIHAMU B NNEreHsIX, NOPYLLIEHHAMM BEHTUAALLT Ta HecTabinbHM ra30006MiHOM. KOMNeH-
CaTopHI MEXaHi3MK, CNPSIMOBAHI Ha MIATPUMAHHA TKAHUHHOI OKCUreHaLlii — Hacamnepen, NiABULLEHHS HaCTOTU CEPLIEBMNX CKOPOYEHb — Y MOea-
HaHHi 3i CNOBINIbLHEHMM KaninspHM KDOBOOGIrOM NOB’sA3aHi 3 HeCTabNbHICTIO NeprdepuyHoi caTypallii. [ynbCoKCUMETPIS € LiHHVM METOA0M A1
OLHIOBAHHA TaKX 3MIH | MOXe JOMOMOI T 3aB4aCHO BUABTA MOMPLUEHH:A CTany Aiten i3 1.

JlocnipxeHHsa BMKOHAHO BIiAMNOBIAHO A0 NPMHUMNIB [eNbCiHCHKOI aeknapadii. MpoToKON AOCNIOXEHH:A yXBaNEHO JTOKaNbHUM ETUHHIM KOMITETOM
3a3HaveHoi B poboTi ycTaHOBM. Ha NnpoBeagHHS AOCAIAXEHHS OTPUMaHO IHPOPMOBaHY 3roay.

ABTOPM 3a8BAI0Tb MNP0 BIACYTHICTb KOHDNIKTY IHTEPECIB.

Knio4yoBi cnosa: roctpa nHeBMOHis, NyNbCOKCUMETPIA, caTypaLlis KCHEM, reMOrnobiH, AiTW.

The efficiency of tissues oxygen providing in acute pneumonia in children
O.H. Buriak, Yu.M. Nechytailo
Bukovinian State Medical University, Chernivtsi, Ukraine

Inflammatory respiratory diseases are among the most common causes of medical visits in children, with acute pneumonia (AP) remaining
the most serious. Hospitalization often depends not only on infectious symptoms but also on cardiorespiratory disturbances with hypoxia.
Vital signs — temperature, pulse, respiratory rate, blood pressure — and since the COVID-19 pandemic, arterial hemoglobin oxygen saturation
(Sa0z2), are key bedside indicators.

Aim - to assess peripheral gas exchange parameters based on pulse oximetry in children with AP and to determine their correlations with
standard vital signs.

Materials and methods. Capillary blood oxygen saturation was evaluated in 43 children with AP (mean age 10.8+0.4 years). Pulse rate,
respiratory rate, blood pressure, and SaO2 were measured and statistically analyzed.

Results. The disease course was mild in 14 children (32.5%), moderate in 27 (62.8%), and severe in 2 (4.6%). Sa02 values ranged from 88%
t0 99% (mean — 96.3+0.38%). Increasing AP severity significantly correlated with higher respiratory rate, dullness on percussion in affected
lung areas, elevated leukocyte count, and prolonged capillary refill time. A weak correlation was found between passive smoking exposure
and oxygen saturation. Short-term instability of gas exchange was noted, with SaOz2 fluctuations between 88% and 99% within brief intervals.
Conclusions. AP in children involves inflammatory lung changes, ventilation impairment, and unstable gas exchange. Compensatory
mechanisms aimed at maintaining tissue oxygenation — primarily increased heart rate — are accompanied by slowed capillary blood flow,
contributing to unstable peripheral oxygen saturation. Pulse oximetry provides valuable insight into these dynamics and may assist in early
identification of deterioration in hospitalized children with AP.

The research was carried out in accordance with the principles of the Helsinki Declaration. The study protocol was approved by the Local
Ethics Committee of the institution mentioned in the paper. The informed consent of the patient was obtained for conducting the studies.

No conflict of interests was declared by the authors.
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I‘OCTpi pecripaTopHi 3aXBOPIOBaHHS B JiTeH
IIOCIIAI0Th TIIPOBiHE Miclle cepejy IPpUYrH
3BEPHEHHS 110 MEJMYHY JIOIIOMOrY Ta € Haino-
HMIMPEHIIIOI Ii/ICTaBOIO rocIiTaji3allii a0 meji-
arpuunux craiionapis [2,8]. Cepex Hux roctpa
naeBMonist (I'Tl) 3anuimaeTbest HAHOILIBIT KUTT-
€3arpPO3JIUBUM CTAHOM, KWW MOKe IPU3BOIUTH
70 TSKKUX YCKJIa/JHeHb i cMmeprtHocTi [3,6]. Ha-
BiTb y PO3BMHEHUX KpaiHaxX rocuiTtaJisanis mi-
teit i3 T'TI BxoauTh 10 HailyacTimuX i HaiOiIbII
BUTpaTHUX BuNajikiB. [lokazanugamu 10 rocmirta-
jgizarii € He Jsnire iHdekiini TposgBu (JUXO-
MaHKa, iIHTOKCHUKAIlisd, KalleJsb), ajie I KapJiopec-
nipatopHi mopymenHs 3 rinokciero [2,11]. Ilu-
TaHHs 3a0e3Me4YeHHs] TKaHUH KUCHEM OCOOJIMBO
3aroctpuiocs nig gac naggemii COVID-19, ko-
JIM TOYHE OI[iHIOBAHHSI TSIXKKOCTI 11epebiry XBo-
pobu cTano KJIYOBUM it €(hEeKTUBHOTO JIKY-
Banng [10]. /loBegeno Takok 3pocTaHHsI PUBUKY
CepIEeBO-CY/IMHHUX TO/Iild, TTOB’A3aHUX i3 TpuBa-
JIOIO Tinokcieo Ticas pecripaTopHux iHdeKIii
[12].

Y xkaiHiuHIE TpPaKTUIll TUPOKO 3aCTOCOBY-
I0OTh aHaJi3 <«BITAJIbLHUX O3HAK» — TeMIIepaTypu
Tijla, 4aCTOTU IIyJIbCY, AMXaHHH, apTepiajbHOro
tucky [18]. Ile — maiimpocrima, Haiizemesma i
HaiOipIT [uHaMiuHa iHdopMallis, gocTymHa Oi-
ag gickka namienta. [langemis COVID-19 nona-
Jla 10 HUX BUMIpIOBaHHs caTypailii reMorao0iHy
kucHeM (Sa0Oz). Ilynbcokcumerpisi (110), nein-
Ba3WBHUI i TOYHWUI METO/ KOHTPOJIO caTypaiiii,
eekTUBHA IS MOHITOPUHIY TOCIITaJi30BaHUX
Ta ambynaropuux namientis [1]. Ti krimiuna min-
HICTh MiATBEP/KEHA YUCJICHHUMM JTOCJiZKEH-
HAMU B iHTpaoriepalliitniii, miciagonepaiiiiniii i
peanimarniitaiit npakrtuni [9,16,17,19], a mig gac
nanzemii COVID-19 noxasuuk SaO3 cras kio-
4yoBUM IporaoctTuyHuM mapkepom [10]. Beecsit-
Hsl Ooprasisailisi OXOpOHM 3/I0POB’Sl PEKOMEH/1yBa-
jga mmpoke 3acrocyBannst 1O Ta omyOsikyBasa
BismoBiHi HaBwanbHi Matepianu [20]. Tloemna-
He BUKOpHUcTaHHA SaO2 i 4acToTh AuUXaHHA Na€
LijicHe yABJIEHHA IIPO CTAaH JUXAJAbHOI Ta cep-
neBo-cynuHHoi cucrem [13,14,21]. Boxnouac y
miTeil 31 3BUYANHUM TIepebiroM pecHipaTopHuX
3axBoploBaHb olliHoBaHHsA SaO2 pociimkene He-
JIOCTAaTHbO, YCKJAJHEHE BIiKOBUMU BiJIMiHHOCTSI-
MU (i3iosoriyHUX TTapameTpiB.

Mema nocnijizkeHHs1 — OIIHUTU IOKA3HUKH TIe-
pudepiitHOTO Ta3000MiHy 3a JAHUMU MYJIbCOKCHU-
MeTpii B xiTelt i3 mosamikapustoo ['1l; BctanoBu-
TH KOpEJIAILiNHI 3B’I3KHM 1[UX ITOKAa3HUKIB 3i cTaH-
JAPTHUMU BiTaJbHUMU [apaMeTpaMu.

124

MaTtepianu i MeTogu aocnigkeHHs

Y poborti TipoaHai30BaHO TMOKa3HUKU PiBHS ca-
Typatii kaninsipaoi kposi kucHem 3a [10. /o no-
coTiUKeHHsT 3amy4deHo 43 mutuHu 000X craTeil i3
[T (cepenniit Bik — 10,8+0,4 poky), siKi oTpUMY-
BaJIi CTalfioHapHe JiiKyBaHHs. TsKKicTh mepebiry
XBOPOOH OIIHEHO 3a KJIiHIYHIMH, JTaOOPATOPHIMU
Ta PEHTTEHOJIOTIYHUMU JJaHUMU Ha MOMEHT TOCITi-
Tastizallii B Oajax 3a TaKOW IIKAJIOM0: JIETKUIl TTe-
pebir — 1 Gai, cepelHbOTSIKKII — 2, TSKKUN — 3.
O6cTexkeHHsT TPoOBeeHO Ha 3—4-Ty 100y 1epedy-
BaHH:A B CTallioOHAapi, IMiCad 3HUKEHHA TeMIepary-
pu Tina. Y maiieHTiB A0CTiKEHO BiTaJdbHI MOKa3-
HUKY (YaCTOTY TIYJIbCY, YACTOTY JMXAHHS Ta apre-
pialbHUI THUCK), TECT HA HATIOBHEHHS KaIliJspiB
(THK) i mposezneno 1O nHa yerBepTOMy mMasibIli
JIiBOT PYKM BIIPOJIOBXK O XBUJIMH i3 PEECTpaIli€io
B KOMIT'IOTepHiil mporpami manux SaQOjz, yactoTn
MIyJIbCY Ta TJIETU3MOTPAMU.

OTpumani pesyJsbTaTh TMOPIBHAHO 3 KJiHiU-
HUME i1 J1abOPATOPHUME JAHWUMU Ta OIMPAI[bO-
BaHO CTAaTMCTUYHO 3 BUKOPUCTAHHSM IIPOTPaMM
«Statistica 6,0» (StatSoft) mapamerpuunuMu Ta
HelapaMeTPUYHUMU METOJIaMU, /U1 TBEPIIKEHHSA
PO BipOriAHICTL pi3HUI BpaxOBaHO 3arajibHO-
IPUIHATY B MEAUKO-Oi0JOTTYHUX [TOCIIIKEHHSIX
Besinuuny piBHs iimoBipaocTi p<0,05. Takox BuU-
paxyBaHO KoeillieHT HemapaMeTPpUYHOI KOpesd-
1ii Cripmena (1).

HocrifskeHHs1 TPOBEIEHO 3 ypaxyBaHHAM
npuniumiB  lembcinchkoi mexmapariii  BcecsiT-
Hbpoi MenmuHOi acormianii «Etwani mpuamunmm me-
IUYHUAX JOCJPKEHDb 32 y4YacTIO JIOAUHU B $KO-
cTi 06’ekTa MoCTiKeHHs >, Bin ycix nmamieHTiB or-
puMaHO iH(pOpMOBaHY 3rofy Ha ydacTh (OaThbKiB
miteil abo IXHIX OIIKYHIB), sKa aKIEHTYE yBary
Ha BiICYTHOCTI iHBa3WBHUX BTpydyaHb. IIpoTokron
JOCTIIKEeHHST 0OTOBOPEHO i 3aTBEpKEHO Ha 3aci-
MaHHi KoMicii 3 muTanb OGioMeauyHOoi eTUKN Bbyxko-
BUHCBKOTO JIEP;KaBHOTO MEIUYHOTO YHIBEPCUTETY.

Pe3ynbTatn pocnigxeHHs Ta iX 06roBopeHHs
JliTell rocritaisyBajm IIepeBakHO B HepILy 100y
xBopoOu (24 murnan, 55,8%). 3a TLKKICTIO CTaHy
MalfieHTa Ha MOMEHT TOCITiTaTi3allii 10 JiKapHi Jier-
kuii niepebir BustBuim y 14 (32,5%) niteii, cepenpo-
TsoRKU — y 27 (62,8%) miteit, Tsokkmii — y 2 (4,6%)
miteit. 3 TsprKicTio niepebiry TTI BiporiaHo Kopeo-
BAJIO 3POCTAHHS YaCTOTH JIMXAHHSI, YKOPOUEHHS TIep-
KyTOPHOTO 3BYKY HaJl MiCIIeM 3allajieHHs1, 301/IbIIIeH-
H4 KiJTBKOCTI JIEHKOTIUTIB KPOBi Ta TIOJIOBKEHHS Yacy
KarmiJsipHoro HaroBHeHHs1 (Tab6ir.). Ciabky Kopesisi-
1[I0 PeecTpyBa/Id 3 BIUIMBOM IOIEPEAHbOTO [1AaCUB-
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Tabnuys

CTyniHb KOpensuii NOKasHUKIB 00CTEeXEeHHS 3 TAXKKICTIO Nnepebiry rocTpoi no3anikapHAHO| NMHEeBMOHIT

Lo . Tecrt Ha .
Yacrora | Yacrora KinbkicTs Carypanis IlepxyTopHI
Ioxasnuk . . . HAIIOBHEHHS !
NyJabCy | AMXAHHA | JIeHKOUMTIB KpOBi R 3MiHH
KaniisApis
TsoKKiCTB TIepediry r=0,34 r=0,40* r=0,24* r=0,44 r=0,41* r=0,44*

MMpumiTka: * — piBeHb BiporiaHocT kopensuji; p<0,05.

Horo kypinns (r=0,17; p>0,05) i crynenem carypa-
1ii kposi kucuem (r=0,44; p>0,05).

Y 1inomy HaBiTH 3a KOPOTKHUU Tepiof] 3arucy B
miteir ynpososxk 11O BUSIBWIM KOJMBAHHST TTOKA3-
HuKiB Sa02. Y 3B'43Ky 3 1IUM Iporpama OIliHIOBaH-
HS 0OpaxOByBajla OKPEMO IOKA3HUKHU [Ist OLjIbIil
BUCOKOTO PIiBHA 1 [UIA €mi30[iB 3HUKEHHA — IIep-
mmii mokasHuk cranosus 98,620,12% (Bix 95% 1o
99%), Toni sik mpyruii — 96,3+0,38% (88-99%). He-
cTabiJIbHICTD PiBHSI caTypallii € XapaKTePHO PUCOI0
1O B giteit i3 'l (puc. 1).

Ockinbku 1O BusHauae BifnoBigHe HacuveH-
HSl KUCHEM IeMOIJIOOIHY, B OKPEMMX €KCIIEPUMEH-
TIbHUX 1 KJIHIYHUX HAYKOBUX JOCJIKEHHAX
AHAIIBYBAJIA 3JIEIKHICTh CTYIEHA OKCUreHalii Bix
KiJIBKOCTI €pUTPOIMTIB i PiBHS reMOrIo0iHy B ap-
TepianbHiil Kposi [4,15]. BiporizHoro piBHst Takoi
3aJIEKHOCTI HE BCTAHOBUJIM, 32 BUHATKOM I1aTOJIO-
rii a60 OKpeMKX BapiaHTiB CTPYKTYPH TeMOrao0i-
Hy. ¥ HaBeJIeHOMY HaMU JOCTi/IKEHHI KOPeJsilis
MK UMM TIOKa3HUKAMU TakoX He Oysa Biporij-
HOI0 a60 3Hauymoo (r=0,15, p=0,35). Oxnak y Oa-
raToaKTOPHINl MOeJi 3a KJACTEPHUM aHaJi30M

BCTAHOBWJIA ITPUHAJICKHICTD TTOKA3HUKIB PiBHA Te-
Morsobiny ta SaO2 10 oxHoro kaacrepa (puc. 2).
3a maHrMu 00CTEKEHHsI, KOMITEHCATOPHA peak-
1ist opraniamy qutuan 3 11 cripsimoBana Ha migTpu-
MaHHs 3a0€3IeYeHHsT TKaHUH KUCHEM i (asyeTbest
Ha MeXaHi3Mi 30iJIbIIeHHs] iHTEHCUBHOCTI KPOBOTO-
Ky. llinTBep/skeHHsIM 1bOTO € BipOTifiHKIT 3BOPOT-
HUI KOPEJIATUBHUH 3B’430K MiX piBHeM SaO2 i gac-
totoio mysbey (r=-0,33, p<0,05) (puc. 3), a Takox
BXOJ/UKEHHS IIOKa3HMKA 4acTOTU IIyJIbCYy B TOH ca-
Muil kiactep, mo i SaO2 Ta remorsiobin (puc. 2).
[Tapanesbno 3 peecrpyBannsam SaQO2 anamisy-
Bamm THK, sxuil nmepeBa)kHO BKa3zye Ha HAasgBHICTD
3MiH y MIiKpOIMPKYJATOPHOMY pycJi. Bianosiz-
HO TPUBATICTH TecTy <2 ceKyHA Ha 95% CBiTIMThH
PO TIPOTHO3 HETSLKKOTO Tepebiry XxBopobu, Tomi
SIK TOKA3HUK TPUBATICTIO >4 CEKYH/[ MOXe OyTu
03HaKoI0 Oiybi TskKoro nepebiry T Y munami-
i JIIKyBaHHS IIef TeCT y JiTel i3 TAKKUM Tiepe-
6iroM JJOCHTDH MIBH/KO IOJIIIIYETHCS i 3BOPOTHO
Kopesoe 3 1okazHukoM Sa0s. Tect BUPi3HSAETHCS
nocuTh Brcokoio yytiausicTio (0,71), ane crabkoro
cnermudivnictio (0,39) [7]. Ha mymxy aBtopis i ps-
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Puc.2. [lepeBo knacTepHux 3B’ A3KiB MiXK KJTIHIYHHUMM NOKA3HMKaMW | AAHUMU aHasi3y KPOBI i MyIbCOKCUMETPIi

Iy OCJITHUKIB, 3HAYYUIICTh 1[bOTO IIPOCTOIO TECTY
HenoorlineHa Jikapsimu [12]. Beaxkarots, 1m0 iioro
3MiHM TIOB’I3aHi 3 YHOBUJIbHEHHAM i TIOPYIIEHHAMU
KaIliJSIPHOrO KPOBOTOKY Y BUTJISAII TIEPETIOBHEHHS
BEHYJI Ta sIBUIA cTa3y. Taki 3MiHU criocTepiraioTh-
cs He TiJIbKW TIPU ITHEBMOHIi, ajle @ TIpU iHIIMX
FIIIOKCEMIYHUX CTaHaX — IIPU CTEHO3YIOUOMY Jid-
puHTiTI, GPOHXioJIITI, Hama i GPOHXiaJbHOI acTMH i
ocobsmBo y xBopux Ha COVID-19 [5].

BucHoBku

BisbimicTs fiTeil rocmiTanizoBaHi B mepimny 100y
3aXBOPIOBAHHSA, [0 CBiTYUTb PO IIBUIAKUN PO3-
BUTOK CHUMIITOMIB i 110Tpe0y B paHHbOMY MeINY-
Homy ortiroBanni. [lepebir I'Tl xapakrepusysas-
cd He TITbKW 3alaJbHUMU ITPOIECaMU B JIETEHAX
i TOpyIIEeHHSIMU BEHTUJIAIIMHUX TIPOIleciB, ajse i
3MiHaMu ra3o00Miny. KoMmriieHcaTtopHa peakitist op-

raniamy autunu npu [l cnpsgmoBana Ha miaTpu-
MaHHs1 3a0e3lledeHHs] TKAaHUM KHUCHeM i 0asyeThb-
csl HA MexaHi3Mi 30UIbIIEHHST YaCTOTH CEPIEBUX
ckopodenb. [lofoBkeHHsT yacy KariJIsIpHOTO Ha-
MMOBHEHHS BKA3y€ Ha 3HAYYIiCThb MPOCTUX KJIi-
HiYHUX ITOKA3HUKIB B OLIHIOBAHHI TAKKOCTI CTa-
Hy. 3acrocyBanusg [1O 3 Busnauenusim SaO:z €
paiioHaabHUM 3aXOJ0M I8 JOIMOBHEHHA BiTasb-
HUX TTOKa3HuKiB. Biporignoi kopessiii mix SaO2
i piBHEM TeMOTJIO6iIHY /€PUTPOIUTIB He BUSIBJIEHO,
1[0 Y3TO/KYETHCS 3 JiTePaTyPHUMU JaHUMHU.

IlepcnekTHBH NOAAIBIINX AOCTIKeHb. Parrio-
HAJbHUM MOKe OyTH BUBYEHHSI YMHHUKIB PU3HKY
TKAHEBOI TillOKceMii Ta 3HUKEHHS caTypallii KpoBi
KUCHEM IIpu iHIii pecniipaTopHiil aToJiorii — ro-
cTpoMy OpOHXIiTi Ta GPOHXIOJITI.

Aemopu 3a61510mb NPo 6i0cymuicmo KOH K-
my inmepecis.

Kopensuis: r=-0,3293

105 " T . . . .

YacToTa nynbcy, ya/xs

45 L L L L L L

T T T T T T

“O. Regression

88 20 92

Sa0,, %

94 9% 100 95% confid.

Puc.3. B3aeM03B 30K 4acTOTW MyJbCy i MOKa3HMKa catypauiji KpoBi KUCHEM
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