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LlloctakoBuy-Kopeubka A.P.", byaaesa I.B.”, binokoHb O.QO.", CepHesuny O.B.?
" AHIMPOBCHKI AEDIKABH MEAMNYHWV YHIBEpCUTET, M. AHINPO, YkpaiHa
’KomyHQAbHE HEKOMEPLIIVIHE TOBAPUCTBO «PEerioHQAbHMN MEANYHN LIEHTO POAVMHHOIO 3A0PO0B s1»

AHinponeTpoBcbkoi OBAQCHOI paamn, M. AHINPO, YKpQiHaA

AiHinHUIM IgA-6YAbO3HUN AEPMATO3: PETPOCNEKTUBHA

KAIHIYHO cepis BUNAAKIB i3 3anPONOHOBAHUM
AIQrHOCTUYHUM OATOPUTMOM Y AiTeN T AOPOCAUX

Pesiome. Axmyaavnicmo. Jiniiinuii I1gA-6yav03nuii depmamos (JIABI]) — piokicne aemoimynne cybenidepmansie
8e3UKYN0-0)1b03He 3AX60PHGAHHS, W0 MOJce BUHUKamuU y dimeil ma 0opocaux i uacmo imimye iHgexuyiini abo arepeiu-
Hi depmamo3su. Y kainiunit npaxmuui ingpexyionicma JIABJ nepioko nompanase do dugeperyitinoeo pady 3 8impsaHo0
8icnoro, peyuodugyIouUM OnepizyIHUM 2epnecom, MeouKameHmo3HUMU MOKCUKO00ePMIAMU MA iHWUMU A8MOIMYHHUMU
0yavoznumu oepmamoszamu. Mema: na niocmaei ananizy éaacHoi cepii KAIHIMHUX 6UNAOKIE MA AKMYAAbHUX OOKA306UX
docepen cghopmyseamu npaKkmuuHull areopumm oughepeHyiinoi diaeHocmuku iHQeKuilinux i a8MoIMyHHUX 8e3UKYA0-
OYAbO3HUX 3aX80PHO6AHD 3 AKUEHMOM HA 00CMYNHI diaeHocmuuti KpOKU 8 ymoeax oomedcenux pecypcie. Mamepiaau
ma memoou. JlocaioxcenHs mae Ou3aiH pempocneKmueHoi KAIHIYHOI cepii sunaodkie i ekarouae 5 nauieHmie i3 KAiHiuHO
ecmanoenerum diacnozom JIABJ (2 oumunu 3 i 5 pokie; 3 dopocaux 19, 25, 27 pokis). Ycim nauyicumam npoeoouiu
KAIHIYHY OUiHKY, 6a306i rabopamopHi docaioxcenns; 3a nokazanusamu — I1JI1P-docaioncenns emicmy éesuxyn na JIHK
VZV ma HSV-1/2 0aa eukatouenns ingexyiiinoi npupoou xeopobu. Ha ocrosi ananizy aimepamypu i érachux daHux
y3azanvHeHi cyuacHi nioxoou 00 KAiHiuHoi mopghonoeiunoi ma imynonamonoeiunoi eepuixauii JIAB/] (Gioncis + 11D/
HID, ainitinui IgA). 3eimuicmp nidzcomosaero 6ionosiono do pexomendauiit CARE 2013 ma STROBE. Pezyavmamu.
Y 43 5 x60pux moxcausuii mpueep nepedysaé 3a 1—3 micsayi (I'PBI, aaxynapruii monsuaim; npuiiom HII3I1/napaye-
mamony abo ioynpygeny). /s ecix nauienmie 0yna xapaKkmepHa i0CymHicmy eapauKu ma mMoKCu4H020 CUHOPOMY.
Bucunannsa noaimopui, 3 mendenyicto 00 Kinbuenodionux/0yeonodioHux eaemenmie (<HUMKU nepaie»), i3 NOMipHUM
ceepbedxcem y 4/5 xeopux. YpasicenHs cauzo8ux He cnocmepiean, 3a UHAMKOM epo3UEHO0 Xelaimy y oumutu 3 po-
Ki6. 3anponoHo8ano NOKpoKosuil areopumm diaeHocmuky 3 0008 ’a3K06um eukaiovenusm VZV/HSV-ingekuiii neped
NPUBHAUEHHAM MeOUKAMEeHMO3HOI IMyHOCynpecii ma npiopumemom 3acmocy8anus nPAmoi imyHogayopecyeHyii K 30-
sno0moeo cmandapmy diaenocmuxu. Bucnosku. JIABJI € xéopoboro mixncoucyuniinaproeo oughepenuiitnoco noutyky. B
YMOB8aX 00MedNCceHOI 0CMYNnHOCMI IMYHORAMOA02IYHOT 6epuikayii X6opodu 00YINbHO BUKOPUCMOBYEAMU CIMPYKIMYDO-
eanuil aneopumm: 1) oyinka Kainiunoi Mopghoaoeii sucunans ma MosCAUSUX mpueepie; 2) GUKAHOUEHHS 2epPNecipyCHUX
ingpexcuii (VZV/HSV) npu 6yavosnux eucunannsx; 3) koncyavmauis depmamonoea; 4) nanpaeaenns na ionciro 3 [11D;
5) ouinka maxckocmi; 6) indugioyanizosanuil eubip mepanii 3 ypaxye8anHam majicKkocmi ma 6e3nexu.

KarouoBi cnoBa: ainiiinuii IgA-6yav03nuii depmamo3; diaenocmuunuii aneopumm; ILIP; VZV; HSV; npama imyHo-
hnyopecuenyis

Bctyn

Kuiniyni niposiBu JIAB/l pizHOMaHITHi i BKJIIOYaOTh
BiICYTHICTb 3arajbHOr0 TOKCMYHOIO CUHAPOMY i TeMIie-
paTypHOi peakilii, Be3UKyJ0-OyJb03Hi BUCHUIAHHS, PO3-
TallloOBaHi Ha BCiil IIKipi 06e3 meBHOI JoKamizarlii (Tymyo,
KiHIIBKM, TeHiTamii, o0Jnyusi), 30KpeMa Ha BOJIOCHUCTiii

yactuHi ronosu [1—4]. Y 50 % xBopux Be3MKYJIbO3HA BH-
CHUIIKa MOXe ypaxkaTu CJIM30Bi 000JIOHKHU, OCOOJUBO B pO-
TOBIilt TOPOXXKHUHI Ta HA Ty0i. Be3ukyau MoxXyTh OyTH SIK Ha
HOpMaJbHili 1IKipi, TaK i 3 30HOIO TiMepeMii, iHOAi iMiTy-
FOUM TOKCUYHUI erinepMaaIbHU HEKPOJIi3, 0COOJIMBO MPU
MEIMKAMEHTO3HIM €TioJiorii, HampMKjaj TIpu 3acToCy-
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BaHHI BaHKOMilIMHY. OCHOBHOIO XapaKTepHOIO O3HAKOIO €
KiJIBLICTIONIOHE pO3TalllyBaHHS €JIEeMEHTIB, 1110 HaraayloTh
«HUTKU TIepJiiB». BUSIBISIOTBCS aTUIIOBI (pOopMHU, BKIIOYA-
OUM €K3eMaTO3HY, IPYPUTO HOIYJSIpIC, YPTUKAPHY, MOp-
OinihopMHY i 3a TUMOM cebopeitHoro aepMarury. Moxke
OyTH cBepOiX i reuist. Pe3uayasbHi eleMeHTH BUCUITY Ha
LIKipi 3arowioTbest 6e3 pyOlliB, ajie BUCUIT Ha CIM30BUX
000JIOHKAX, SIK TPaBUJIO, YTBOPIOE PyOIli; 0COOJIMBO 11e Xa-
PaKTEPHO ISl IECKBAMATUBHOTO TIiHTIBITY Ta BE3UKYJbO3-
HOTO ypaxKeHHsI 04el, sTKe CIIPUUUHIOE TIOSIBY KepaTUTy Ta
(dopMyBaHHS TIOTYIN.

HocnimkenHs Tta piarHoctuka JIABI [5—8] moxkiuBi
3aBISIKW CydaCHMM METOAaM, SIK-OT iMYHOTiCTOXiMisI, sIKa
BUSIBJISIE, 1110 YIIKOJXXEHHS IIKipU CIPUYMHIOETHCS aHTH -
Tilamu IgA 1o aHTUreHiB 0a3aabHOI MeMOpaHU, 30Kpema
cyoonuuuii 97 k/la y BPAG2. YasrpasBykose nepmacka-
HYBaHHSI BUSIBJISIE CyOeIigepMalibHi BE3UKYJIM, HAOpsK i
iHDinBTpaTH, a KOH(MOKaTbHAa MiKPOCKOITisI — TyXMPIIi Ta
indinerpatu. licrosoriuHe mocmimkeHHs Oiomncii miKipu
MPOBOAUTHCS CTAaHAAPTHUM 3a0apBJIEHHSIM T'€éMaTOKCUJIi-
HOM i €03MHOM, a TAaKOX BUKOPUCTOBYETHCS iIMYHOTiCTO-
JIOTiYHE MOCIIIKEHHS 3 IMPSIMOI0 iMyHOMIyopeCIeHIIi€I0
(IMID), saxe BUSBISAE cyOemigepMalbHi BE3UKYJIU Ta KIli-
TUHHI iHiABTpaTH, 30KpeMa HEUTpodiain Ta €03UHOMIIN.
IcHyroTh 1Ba BapiaHTH iMyHOTriCTOXiMiuHOI1 (ikcarii IgA —
y lamina lucida, sika po3TalllOBy€EThCSI Ha €MiiepMabHOMY
Oot1i, Ta y sublamina densa — Ha aepMalibHili MeMOpaHi.
licTonoriyHa KapTHA He € CIenpiTHO0I0, OCKIIBKI TT0-
NiOHI 03HAKM CIIOCTEPIraroThCsl MpU MeMdiroiai Ta myxup-
yarTli, 1110 3HAYHO YCKJIAJHIOE TiarHOCTUKY. Y 3B’SI3KY 3
1IUM peKOMEHIOBaHO TIPOBEICHHS MpsiMOi [§] Ta HerpsiMoT1
imyHodyopectieHtii (HID) HeobpobaeHoi Ta/abo po3iiie-
IUIEHOI COTbOBUM PO3YMHOM IIKipK a00 iMyHOEIEKTPOHHOI
mikpockorii. [Tpu TTI®D 3a3Buyaii crocTepiraloTh JiHil-
He BinmkiameHHs IgA B3m0BX 30HM 0a3ajbHOI MeMOpaHU,
pialre BUSIBISIIOTH MOE€AHAHY MpUCYTHICTH 1gG, IgM a6o
C3-kommieMeHTy. IloBUHHA MPOBOAUTHUCS KIIiHIKO-MOP-
dosoriuHa audepeHLiiiHa 1iarHOCTUKA 3 aBTOIMYHHUMM
OyJIbOBHUMU IepMaTO3aMHU, SIK-OT OyJbO3HUI nemdbiroin,
repreTudopMHUii aepmatut JropiHra, HaOyTuii OyiIb03-
HUI emiiepMoJii3, CIU30BO-IIKIipHUI mem@iroin Ta iH.
Koiouosa BinminHicTh JIABJI — 11e ninifiHi IgA-neno3utu
B3IOBX OazanmbHOi MemOpanu Ha [TIMD. 3a goctymHOCTI
kopucHuMH € IIF i3 salt-split skin [5] Ta serration-analysis
[6] mist yTouHEeHHS piBHSI PO3LIEIUICHHS 1 AudepeHLiarii
3 IgA/EBA-niintuniamu JIABJI. MennkaMeHTO3Hi TOKCH-
konepmii Ta TEN-momioHi (toxic epidermal necrolysis-like)
peaxiii: y BUMagKax i3 MacCMBHUM eMigepMajJbHUM Bil-
IIapyBaHHSM MOTPiOHA 0co0JMBa 00EPEKHICTb, OCKITbKU
onucaHi TEN-moni6Hi deHOTUIM BaHKOMIillMH-iHIYKO-
BaHOro JiHiitHoro IgA-nepmaro3dy. KputnuHo BaXJIMBUMU
€ peTeJbHUI 30ip MEeIMKaMEHTO3HOTO aHaMHe3y, HeraiiHe
MPUITMHEHHST TIPUIIOMY TTiZI03PIOBAHOTO Tperapary, Iij-
TBepIKeHHs AiarHo3y MetonoM [TIM ta MixxaucuITiHap-
He BeJeHHS TallieHTa.

JlixyBanus JIAB/I BkiIiouae MOHOTepaIlio cyjabhoHa-
MU (DamcoH, cyjabdanipuanH) ado iX KoMOiHalIiio 3 IIepo-
paJlbHUMU TJIOKOKOpTUKOCTepoinamMu. [lpu pesucreHT-
HOCTi [O0AAalOTh LMTOCTATUKM, HAINPUKIIAL a3aTiompuH.
PesucreHTHICTh MOXe BUHUKATHU Yepe3 KOMOiHOBaHY (pik-

cauito IgA Ta IgG Ha MmemOpaHi, 1110 BUKJIMKAE KYMYJISITUB-
HY iMyHHY BiAmoBinb. BinMiHa mpoBoKylodoro mpernapary
iHOMi Bele 10 Ofy>KaHHSI; HAPUKJIaJ, Y BUTIAAKy BAHKOMi-
uuH-iHaykoBaHoro JIAB/I, Koinu xBopuii omyxaB uepes 2
TVKHI TTiCJIST HOTO BiIMiHM.

s nikapst KJIIOY0BUMM €: 1) 00TpyHTOBaHE BKITIOUYCH-
Hs JIABIL y nudepeHuiiiHmii psig 3a HASIBHOCTI Y XBOPOTO
BE3UKYJI0-0y/IbO3HNUX BUCUIIAHb O€3 rapsuku; 2) HeoOXim-
HicTh BukmodeHHs VZV/HSV-ingdexuiit epen mpu3Ha-
YEHHSIM CUCTEMHUX TJIIOKOKOPTUKOCTEPOIIiB Ha OCHOBI
Bepuikarii JIHK BkazaHuX BipyciB MeTOIOM IOJIiMepas-
Hoi jaHuorosoi peakiii (ITJIP); 3) HanpaBieHHst Ha Gio-
ricito wikipu 3 [TI® 3a gocTynmHOCTI.

[TapasebHO BaXJIMBO OIiHIOBATM aHAMHECTUYHI Bi-
POTiJiHI TPUTrepy XBOPOOU, HacamIiepes JiKapchKi 3acoou
(BankowminuH [4], HIT3IT), a Takox acotiiantii i3 3anmajibHu-
MM 3aXBOPIOBAHHSIMM KHIIIEYHUKA a00 iHIIMMU TaTOJIO-
TYHUMU CTAaHAMU.

MeTta po6OTH: Ha MiACTaBi aHATI3y BIACHOI cepii Kii-
HIYHUX BUIAJKIB Ta aKTyaJIbHUX JI0KA30BUX JixKepest chop-
MYBaTH MPAKTUIHUN aarOpUTM AudepeHLinHOI JiarHoC-
TUKU iHQGEKIIMHUX i aBTOIMyHHUX BE3UKYJIO-O0YIbO3HUX
3aXBOPIOBAHb 3 aKIIEHTOM Ha JOCTYIHI KPOKHA B YMOBax
00MEXEeHHUX pecypciB pyTUHHOI MPAKTUKU.

MarTtepiaAu Ta meToamn

JlocmimKeHHs Ma€ TU3aiiH peTPOCHEKTUBHOL KIiHIYHOT
cepii BUTIaAKiB. 3BITHICTh MiArOTOBJICHO BiIOBIIHO 10 pe-
komeHnaniiit CARE 2013 ta STROBE.

[Tin HarmssmoM mepedyBaio S XBOpMX 3 KJIIHIYHO BCTa-
HOBJICHMM JiaTHO30M «JIiHiliHMUI IgA-Oynbo3Huii nepma-
TO3» (2 AUTUHU Ta 3 TOPOCIIUX).

Kputepii BKIroueHHSI:

— KJIiHi4Hi TIposiBH, cymicHi 3 JIAB/I;

— BiICYTHICTh TapsSYKU Ta CUCTEMHOTO iHTOKCUKAIIili-
HOTO CUH/IPOMY;

— xapakTepHa Mop@doJioris BUcHNaHb (KiJibLIeNoai0Hi/
JIYTOITOIiOHI €JIEMEHTH);

— HeratuBHi pe3yabratu [1JIP Ha VZV/HSV (3a HasiB-
HOCTI [MOKa3aHb).

Kputepii BUKJITIOUEHHS:

— 3 JOCIIKeHHST BUKJTIOUAIMCS TAli€EHTH 3 IiATBEP-
IKeHoto repriecBipycHoto iHdekuieo (VZV/HSV), inmmmu
aBTOIMYHHUMU OyJbO3HMMU JIepMaTo3amMu abo HeaocTar-
HiM 00CSITOM KJTiHIYHUX JaHUX U1 BCTAHOBJIEHHS JiarHO3Y.

J1o BCTaHOBIIEHHSI LILOTO IiarHO3Y Ialli€eHTH ITlepeOyBa-
JIM T HaTJIsiooM pPi3HUX (paxiBLiB i3 AiarHO3aMM: ajJepro-
JIepMaTo3, BiTpsiHA BiCIla, XpOHIYHMI pelIUANBYIOUYNIA OIle-
pi3ylounii reprec, XpoHiyHa peluanByodYa KpOMuB’ SHKa,
a TaKoXX OTpMMYBaJM BIAIOBiIHY Teparilo, sika Oyja He-
e(eKTUBHOIO.

JiarHOCTUYHMI Miaxif y HAloOMy JTOCHIIKEHHI BKITIO-
yaB: 30ip aHaMHe3y (Tpurepu, MeIuKaMeHTH, iH(eKIlii),
JIEPMaTOJIOTIUHUI OIJISIA 3 ONMUcoM MopdoJiorii eaeMeH-
TiB Ha MIKipHUX TTOKPOBAX, HASBHOCTI ypaxKeHHSI CJIU30-
BUX 00OJIOHOK, OIIiHKY 3araJIbHOTO CTaHy i KOHCYJIBTAIlilo
nepmatosiora. [IpoBomwnacs mudepeHiiiiHa TiarHOCTUKA
iH(eKLiITHIX 3aXBOPIOBaHb, SIKi MaHi(PECTYIOTh BE3UKYJIO-
Oy/JIbO3HOIO BUCMIIKOIO, 3 BUKOPUCTAHHSIM CEpPOJIOTiUHUX
i IIJIP-TectiB. AK1ieHT OyB 3po0ieHuit Ha VZV- ta HSV-
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1/2-iH(eK1isiX, OCKUIbKHY 11i repreTudHi iH(exIii Haliuac-
Tillle MiT03PI0I0THCS Y TAaKKUX XBOpUX. BiAmoBimHO 10 1IbOTO
iaHy 0yio nposeaeHo I1JIP-mociimkeHHsT HA HasIBHICTh
JAHK VZV ta HSV-1/2 marepiany 3 Be3uKyJ1 Ta Oy1.

[Ticns BUKIOYEHHST iH(EKIITHOI Ta iHIIOI TPUpPOaN
3axBopioBaHHs miarHo3 JIABJI BcTaHOBMIOBaBCS Ha ITim-
CTaBi KJIIHIYHOT KapTUHU, XapaKTepHOi MOpdoJIorii BUCHU-
MaHb, aHAMHECTUYHUX JIAHUX Ta Pe3yJIbTaTiB BUKJIIOUEHHS
iHdexiftHux 3axBoptoBaHb (VZV/HSV).

IIpssva imyHODIIyopecLieHIIis Ta TicToJIoriuHa Bepudi-
Kallisg JiarHo3y y IMalli€EHTIB He 3OilICHIOBAJINCS Yepe3 00-
MEXeHY IOCTYIHICTh LIMX METOMIB Y PYTUHHIN MpaKTHUII.
JiarHoCcTUYHMI Minxim 6a3yBaBcs Ha KJIiHIYHUX KPUTEPIsIX
i IPUHIIMIT BUKJIIOUEHHS aJIbTepHAaTUBHOI martosorii. Jli-
TepaTypHi AaHi 1o0OMpaIrcs 3a MPUHILIMIIAMU JOKA30BOCTi:
cyvacHi HactaHoBu EADV S2k [3], Benuki cepii BunajKis,
CUCTEMaTU4Hi OINISIAM Ta peeBaHTHI KJIiHIYHI ITOBimO-
MJICHHS 11010 JIIKyBaHHS pe3MCTEHTHUX (DOPM.

CTraTUCTUYHMIT aHAJTi3 MaB OITMCOBUIA XapaKTep i BKITIO-
YyaB MOAAHHS IaHUX Y BUIJISII aOCOJTIOTHUX 3HAYeHb, YACTOT
Ta BIACOTKIB. Y 3B’SI3KYy 3 MaJIUM 00CSITOM BUOIpKH (n = 5)
MPOBEIEHHS aHATITUYHOI CTATUCTUKU He Tiepeadavyanocs.

Ernyni acnektu. JIociikeHHS BUKOHAHO BiIITOBiIHO
no npuHLuIiB [enbciHcbkoi aexknaparii (2013) ta Hakasy
MO3 VYkpainn Ne 764 Big 03.08.2022 p. ITpoTokon mocti-
JKEHHST OYB CXBaJIEHU I JIOKAJIbHOIO KOMICI€IO 3 MUTaHb €TH-
K1 JIHIMPOBCHKOTO AE€PXKABHOTO MEIMYHOIO YHiBEPCUTETY
(potokon Ne 36 Bix 18.03.2026 p.). Yci mauienTn abo ix 3a-
KOHHI IPpeICTABHUKY Ha/IaIu ITMCbMOBY iH(pOPMOBaHY 3rojy
Ha y4acTh Y JOCTIIKEeHHI Ta ITyOTiKaLIif0 KITiHIYHUX TaHUX.

Pe3yAbTOTU TO OGrOBOPEHHS

KirrogoBi KIJTiHIYHI CITOCTepeXXeHHSI y cepil BUIIAIKiB
y3arajgbHeHO B Ta0Oi. 1. ¥ 4 3 5 mauieHTiB nepen ne00TOM
XBOPOOU MPOTIAToM 1—3 MiCAIIiB CITOCTEepiraancs «3acTy-

Hi» 3axBopioBaHHs (I'PBI, ToH3M1iT); YacTUMU CynmyTHIMU
rnpenaparaMmu Oyiu napateramodt i ioynpodeH. ¥ Bcix XBo-
pux Ha MoMeHT nosiBu JIAB/L Oyiu BiACyTHIi rapsiuka, TOK-
CUYHUI CUHIPOM i CUCTeMHA CUMIITOMATHKA.

[TJIP Gyna npoBeaeHa 3a moKa3aHHSIMU Y 4 XBOPUX; BCi
pe3ynbTaTu Oy HEraTUBHUMU, 1110 JA€ TiICTaBU BBaXKaTH
3aXBOPIOBaHHS aBTOIMYHHUM. JIuille B OJJHOTO XBOPOTO 3
KinpuernonionnM BucumioM [1JIP He BukoHamm depe3 Bil-
CYTHICTh HEOOXiTHUX MOKa3aHb.

BucunanHg Ha mKipi XBopux Oyiau moXiMOp(PHUMU:
BE3UKYJIU, MaIlyJIu, OIIIKy (puc. 1), CXUJIbHI 0 IyTrOI0-
IiOGHOrO/KijblenoaioHoro (puc. 2) po3ralryBaHHSs Ta Gop-
MYyBaHHSI «pO3€TOK/HUTOK mepiiB». [ToMipHuii cBepOix
criocrepiraBcst y 4/5 xBopux. Ciu3oBi 000JIOHKU y Oijib-
LIOCTi XBOPUX HE YpaxKajucsl, 32 BUHSITKOM €pPO3MBHOTO
XEWJTITY Y IMTUHU 3 POKIiB.

VY kaiHivHIi npakTyii iHdekioHicTa i cimeitHoro JIi-
Kapsi MofiOHI BUMAAKU 3 BE3UKYJI0-OYIbO3HOIO €K3aHTe-
MO0 HaifuacTillle ITOMWIKOBO PO3IIiHIOIOTHCS SIK BiTpsiHA
Bicma abo repriecBipycHi ypakeHHsI, 0COOJIMBO 3a HasiB-
HocTi Be3ukyia. Came Tomy [1JIP-BuKITIOUeHHST HAsSIBHOCTI
OHK VZV/HSV-1/2 3 Be3uKy1 Ma€ NpiopuTeTHY JiarHoC-
TUYHY TOLUTbHICTh, 0COOJMBO MePe IOYaTKOM CUCTEMHOI
iMyHOCYIIpecii.

Ha xopucts JIAB/I Bka3yBaiu Taki KpuTepii giarHoC-
TUKU: BIICYTHICTb Iapsyku Ta TOKCMYHOTO CHUCTEMHOTO
CUHAPOMY, TPUBAJIUI pPEUMIMBHUIA Tepedir, Kilbleno-
NiOHE TPYITyBaHHSI BE3UKYJIO-OyJIbO3HUX E€JEMEHTIB, HeE-
e(eKTUBHICTh TPOTUBIPYCHOI Tepartii (allMKIOBip), BU-
kmoueHHs: VZV/HSV-indexuiii Ha migcTaBi HeraTUBHUX
pesynbratis [1JIP.

ANiKyBQHHSI TQ MOHITOPUHI 6€3rneku
3arajibHi TpUHUMNW Teparii: 1) BiAMIHUTH/YCYHYTH
MOTEHLIMHUI TPUTEpHUIA Tpernapar abo daxrop [6—11];

Tabnuuys 1. KniHiyHa xapakTepucTuka nayi€eHTiB 3 niHiliHUm IgA-6yn1b03HUM gepmMaTo3om (n = 5)

- Ypa- Mnowa
. Nmo- AT nne .
NavjieHT Bik/ BipHMiA Tp_uBa- KniHi4Hi | XXeHHs vzVv/ Mo ypa- Tepanis AvHami-
cTatb nicTb | O3HaKW | cnu30- KEeHHs Ka
Tpurep BUX HSV BSA (%)
Beau- Epo- He Bu-
3 poku/ [PBI, Kynu, o Hera- KniHiyHa
1 ~ 2 TUX. 3VBHUN KOHyBa- <10 KC .
Yor. HM3M «pO3eT- o TVBHO pewmicis
Kt Xennit nacb
. . He Bu- He Bu- Camo-
2 5 pokis/ rPBI ~ 2= Kinbue- KOHyBa- | KOHyBa- <10 bes enimiHa-
4on. 3 TUX. MORI6HI Tepanii .
nace nacb List
. He Bu- -
3 19 po- _ [o KIJ‘Il:tLI,e.- Hera- KoHyBa- 10-20 FKC KJ‘IIHI.‘-II-ia
KiB/4orn. 4 TnX. MoAioHi TUBHO pewmicis
nacb
He Bu- -
4 2_5 po- PBI, ,El,q <<HVIT.KVI Hera- KOHyBa- 10-20 rKC KJ‘IIHI.‘-II.-ia
KiB/XiH. HM3M 1 mic. nepnis» TVBHO pewmicis
nacb
. He Bu- -
5 27 PO~ | 5 apnit Ho Moni-- Hera- KoHyBa- | 10-20 rkc | KHiuna
KiB/4or. 1 wmic. MOPMOHI TMBHO nach pemicis

lMpumitka: oyinka nnowi ypaxeHHs (BSA) mana kniHiYyHO opieHTOBHUI xapaktep. I® He BukoHyBanacs y

3B’s13Ky 3 06MEXEHOI0 AOCTYIHICTIO MeToAy.
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PucyHok 1. KniviyHi nposieun JIABA y nauieHTa
(19 pokiB): kinbLenogiéHe rpynyBaHHs Be3UKYJ/
nanyny Burnsigi «<HUTKv nepJis»

2) OLLIHUTU TSKKICTh (TIJTOIIA YPpaKeHHs HIKipu, cBepOixk,/
OiJ1b, €pO3ii, ypaKeHHS CIM30BUX 000JIOHOK, OUeit) i pu3un-
KM YCKJIaIHEHb; 3) o0paTu Tepalliio i3 HallKpallluM CIIiB-
BiIHOILIEHHSIM e()eKTUBHICTh/Oe3eKa.

Jlerki ¢opMM MOXYTb KOHTPOJIOBATUCS MiCLIEBUMU
I'KC Ta cumnromatnyHolo Tepamnieto. [Ipenaparom mep-
1101 JIiHii y 6araTboX MPOTOKOJIaX € NarcoH/cyibhoHM |8,
19], ajie BOHU MOTPEOYIOTh KOHTPOJIIO FeMOrpaMu, MaloTh
pu3KK medinuTy IToKo30-6-docdaraerinporeHasu, re-
MoJiizy/mMetrremoriobiHemii. [lpu cepeaHbOTSIKKOMY Ta
TSDKKOMY TIepe0iry 3actocoByloth cucteMHi 'KC; y pe-

PucyHok 2. KniniyHi nposieu JIABl y anTuiHu 3 pokiB:
BUCUMNAHHS Y BUISAi «pO3€TOK» Ta «repJsiiB»

3UCTEHTHUX BUIAAKaX, 32 JAaHUMU JIiTEPaTypu, BUKOPUC-
TOBYB&JIM IIUKJIOCTIOPUH, MikKodeHonaty MmodeTu [9], iH-
TpaBEeHO3HUI iMyHOIJIO0Y/IiH, pUTYyKCUMab Ta oMatizymao
(inpuBinyanbHo) [10—15]. IHaiBinyanbHUI MYJIBTUAMCLIA-
TUTIHAPHUM TTiAXiA 10 JIiIKyBaHHS € 3aMIOPYKOIO TOCSTHEHHSI
YCITIIITHKUX pe3yibTaTiB [16—18].

V Hamiii cepil KJIIHIYHOTO CIIOCTEPEXXEHHsSI TepalleB-
TUYHUI aJITOPUTM BKJIIOYAB CHUC-

MauieHT i3 Be31Kyno-6ynbo3Humm
BUCUMaHHSIMMU = CBep6iX

[

)

TEMHI  [JIIOKOKOPTUKOCTEPOINU
KypcoM 10 4 TXKHIB (Tlepopajb-

HUM TIpemIHi30JIOH i3 ypaxyBaH-

&

OujHka kniHiyHoi mopdponorii:
KinbLIENOAiOHI eNeMeHTU, «<HUTKU NephiB»,
C130Bi 060JIOHKM, HasBHICTL/
BifICYTHICTb rapsa4km

36ip aHamHe3y:
Me[MKaMeHT, BakLMHaLlifi, CYMyTHI aBTOIMYHHi

HSIM LMPKAIHOTO pUTMY abo
MyJIbC-Teparist JieKcameTas3o-
HoMm). CamoeliMiHaLIilO TIPOTSI-

iHbekuii 3a 1-3 mic.,

CTaHn

roM ~ 2,5 TUXHS CIIOCTepiraiu

NIQO3PA HA HSV/VZV - NJIP 3 Be3ukyn

JIAIIE B OMHOTO MaljieHTa (IMTHHA
5 poKiB).
3rigHO 3 cepi€lo0 BUMAAKIB i

-

MNP (+) > npoTuBipycHa Tepanis

MNP (=) > aBTOIMYHHMIA NOLLYK

CydyaCHUMUN pGKOMCHI[a]_[iSIMI/I
3aIIpOIIOHOBAHO OJ10K- CXemMy
IaTHOCTUIHOTO aJITOPUTMY

. BIONCIA + Ni®
KoHcynbTauis

aepmaronora

NiHiAHMA IgA
(piBeHb pokasis: EADV S2k)

OLIHKA TAXKOCTI
*BSA
°® CNN30BI
* CBEPOIX

JNIKYBAHHSA
* micyesi FKC
* cuctemHi FKC
* ancoH
\ peauctenTHi: MMF/putykcumab/omaniaymad

(puc. 3), ska 3ocepemkeHa Ha
MPOCTUX KPOKaX: BUKIIOUEHHS
aJBTePHATUBHUX  3aXBOPIOBaHb,
pPaHHE BUKIIOYEHHSI TeprecBi-
pycHMX iHGeKLii mpu OyJIbO3HUX
BUCHUITAHHSIX 1, Y pa3i HasBHOCTI
JJaboOpaTOpHUX  MOKJIMBOCTEN,
MpiOPUTETHE HAIpaBJIeHHSI Ha
Giomciro 3 ITID [1, 19].
[lporioHOBaHUiT  aNTOPUTM
NI TIPAKTUKU Jiikaps (iHgekii-
OHicTa, ciMeltHOrO JiKaps, refia-

Tpa) B yMOBax 0OMEKEHUX pecyp-

PucyHok 3. Anroputm giarHoCTU4YHOro noLuyky rnpuv nigo3pi
Ha niHiviHwii IgA-6ynb03HNIi epMaTo3

ciB amantoBaHo 3 EADV S2k 2024
[1, 19] Ta B1acHUX JaHUX.
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Kiacu piBHiB goka3zoBocTi (agmanToBaHo 3 EADV S2k
2024):

— mnpsiMa iMyHO(ITyOpeCIieHIIisl SIK 30J0TUIl cTaHAapT
niarHoCTUKU — Kiac | (peKoMeHIy€eThes);

— BukiouyeHHs1 VZV/HSV nepen npusHayeHHSIM iMy-
HocympecuBHOI Tepartii — kiac Ila (1oniabHO B OLIBIIOCTI
BUIAKIB);

— KJIiHiYHa oliiHKa MopdoJiorii BucumnaHb (KiJibLeTo-
IiOHi eJIeMEHTH, «HUTKHU IepiiB») — kiac [Ib (momomix-
HUI KpUTEPiii).

Oomexennsi. OTpuMaHi pesyJabraTy Clij, iHTeprpeTy-
BaTU 3 ypaxyBaHHSIM HM3KM oOMexkeHb. HeBenukuii oocsr
BUOIpKU (n = 5) He M03BOJISIE EKCTPAIIOIIOBAaTU BUCHOBKU
Ha IIMPIIY IOMYJISLiI0 Malli€eHTiB Ta BU3HAYAE OMUCOBUMA
XapakTep OOCTiIKeHHs. BiACYyTHiCTb KOHTPOJBHOI TPYyIu
00MEXY€E MONJIMBICTD MOPIBHSIJIbHOI OLIIHKW KJTIHIYHUX
XapaKTepUCTUK Ta e(DEKTUBHOCTI TepareBTUYHUX TiIXO/iB.

BuzHaueHHs IMOBIpHUX TpUrepHUX (haKTOPiB OazyBa-
JIOCSl Ha aHAMHECTUYHUX JaHUX, 1110 MOXE CYIPOBOIXY-
Batucsl iH(GOPMaLIfHUM BUKPUBJIECHHSIM Ta HE TO3BOJISIE
BCTAaHOBUTHM TMPUIMHHO-HACTIAKOBI 3B’s13KM. Kpim Toro,
BiJICYyTHICTh TOBFTOCTPOKOBOTO CTIIOCTEPEKEHHS Ta CEPOJIO-
TiYHOTO MOHITOPUMHTY HE 1a€ 3MOTH OLIIHUTU CTaOLIbHICTh
pewmicii Ta BigmajieHi pe3yJbTaTy JiKyBaHHSI.

CJin TakoX BpaxoBYBaTH, 1110 Y TOCIiIXKEHHS BKII0Ya-
JIMCS MALi€HTH 3 KJIiHIYHO BCTAHOBJEHUM HiarHO30M, 110
MOK€ 3yMOBJIIOBATH CEJIEKLIIHY yIepeKeHICTh i BIUIMBA-
THU Ha PEIpe3eHTaTUBHICTh BUOIPKU.

BucHoBKMU

JIAB]] € piakicHUM aBTOIMyHHUM JepMaTO30M, SIKWit
4acTo MACKY€EThC IiJ iH(heKIiifHI Ta ajgepriuHi ypaKeHHs
IIKipH i MOTpeOy€e MIKIMCIUILIIHAPHOTO MiaTHOCTUIHOTO
migxomy. ¥ mpakTtumi jgikaps (iHdekiioHicTa, ciMeitHOro
JIiKaps, TeiaTpa) KII0Y0BOIO € ITOKPOKOBA ITOCiTOBHICTD:
MPU BE3UKYJI0-0YTbO3HUX BUCUMAHHSIX CITIOYATKY BUKIIIO-
yutu VZV/HSV-indexuii (TTJIP ang BusHauenHs JHK
VZV/HSYV i3 Be3uKky1), KOHCYJIbTallisl AepMaTojIora, a aaji
iHiLioBaTU HampaBieHHs Ha Giorcito i TTIMD. 3anporo-
HOBaHMI aJITOPUTM MOXE 3MEHIIUTHU YacTOTYy MOMWIKO-
BUX JiarHO3iB, MiABUIIUTHA O€3IEeKy MPU3HAYEHHST IMyHO-
cyIpecii Ta CKOPOTUTH 4Yac IiaTHOCTUKU IO Bepuikalril
JIAB/.

Konduaikrt iHTepeciB. ABTOpHU 3asiBISIIOTH TIPO BifICYT-
HiCcTh KOHQJIKTY iHTepeciB Ta BjacHOI (hiHAaHCOBOI 3alli-
KaBJICHOCTI ITPU MiATOTOBII JaHOI CTATTi.

Indopmania npo dinancyBanns. PoGora BuKOHaHa
KOILITOM aBTOPiB IIPOEKTY.

Buecok aBTopiB. I1loctakoBuu-Koperpka JI.P. — KoH-
LEILis DOCHiIKeHHs, 30ip JaHUX, HallMCaHHS Ta peaa-
ryBaHHs1 TekcTy; bynaesa 1.B. — 30ip naHux, HamvMcaHHs
Tekcty; binokonp O.0. — aHai3 jitepaTypu, peaaryBaHHsI
tekcTy; CepueBnu O.B. — kiniHiuHe BeieHHS MAlli€HTIB.
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Linear IgA-bullous dermatosis: a retrospective clinical case series
with a proposed diagnostic algorithm in children and adults

Abstract. Background. Linear IgA bullous dermatosis (LABD) is
a rare autoimmune subepidermal vesiculobullous disease affecting
both children and adults and frequently mimicking infectious or al-
lergic dermatoses. In clinical infectious disease practice, LABD may
be misdiagnosed as varicella, recurrent herpes zoster, drug-induced
toxicoderma, and other autoimmune bullous dermatoses. The pur-
pose was to provide a pragmatic diagnostic algorithm for differenti-
ating infectious and autoimmune vesiculobullous diseases based on
an analysis of own clinical case series and up-to-date evidence, with
an emphasis on accessible diagnostic steps under limited resources.
Materials and methods. This study is a retrospective clinical case
series including 5 patients with clinically established LABD (two
children aged 3 and 5; three adults aged 19, 25, and 27 years). All
participants underwent clinical examination, basic laboratory tests;
if indicated, polymerase chain reaction of vesicle contents for vari-
cella zoster virus (VZV) and herpes simplex virus (HSV) 1/2 DNA
to exclude the infectious nature of the disease. Based on the analy-
sis of the literature and our own data, modern approaches to clini-
cal morphological and immunopathological verification of LABD
(biopsy + direct (DIF)/indirect immunofluorescence, linear IgA)
were summarized. The report was prepared in accordance with the

CARE 2013 and STROBE guidelines. Results. In 4 of 5 cases, a po-
tential trigger occurred 1—3 months before onset (acute respiratory
viral infection or lacunar tonsillitis; nonsteroidal anti-inflammatory
drugs/paracetamol use). Fever or systemic toxicity was absent in all
patients. Lesions were polymorphic with annular/arciform clusters
(“string of pearls”), with moderate pruritus in 4 of 5 cases. Mucosal
involvement was not observed, except erosive cheilitis in one child.
We propose a stepwise diagnostic algorithm prioritizing exclusion
of VZV/HSV infection before prescription of immunosuppres-
sive drugs and emphasizing DIF as the diagnostic gold standard.
Conclusions. LABD remains a multidisciplinary diagnostic chal-
lenge. In conditions of limited availability of immunopathological
verification of the disease, it is advisable to use a structured algo-
rithm: 1) assessment of clinical morphology of rashes and possible
triggers; 2) exclusion of herpesvirus infections (VZV/HSV) in bul-
lous rashes; 3) consultation with a dermatologist; 4) referral for bi-
opsy with DIF, 5) assessment of severity; 6) individualized selection
of therapy taking into account severity and safety.

Keywords: linear IgA bullous dermatosis; diagnostic algorithm;
polymerase chain reaction; varicella zoster virus; herpes simplex
virus; direct immunofluorescence
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OaecbKkt HALIOHAAbHMT MeAnYHA yHiBepcuTeT, M. Oaeca, YkpaiHa

Kopekuis ncnxoeMoLuiHUX NopyLUEeHb Y AiTen
3 reMOOAACTO3aMM T KOMOPOBIAHUM OXXUPIHHAM

Pe3tome. Axmyanvnicmo. 3nauni docsenenns y nediampuuniii oHKo2eMamonozii 6 ocmanii poku 06ymoeaeni cy-
YACHUMU NPOMOKOAAMU NOAIXIMIOMepPanii pazom i3 mpaHcnAGHMAYIEI0 2eMONOeMUHUX CMO080YPOGUX KAIMUH, WO
npu3eeno 0o noainuienHs euxcuearocmi dimeii 3 cemoonacmosamu. OOHouacHo éce binvuie J0CAIOHUKIE AKUEeHMYIOMb
yeazy Ha 00820CMPOKOBUX HACAIOKAX NIKYBAHHS, 30CePedNCYIOHUCy HA NCUXOCMOYIUHUX Ma MemaboaiMHuX po3naoax.
OdicupinHs € 8aNCAUBUM DAKMOPOM, W0 MOJICe YCKAAOHIOBAMU 8IOHOBAEHHS, BNAUBAIOYU HA eMOUILHULL CMAH,
CamMoOUuiHKy ma coyianvHy adanmauyito oumunu. Lle 06rpynmoesye HeoOXioHicmb KoMNACKCHO20 nidxody 00 pea-
binimauyii. Mema docaidxceHHA: oyinumu ncuxoemMouiiHuil cmat dimeil i3 2emobaacmoszamu y nepiodi nizHboi pemicii
3 YPaxy8aHHAM HAAGHOCMI KOMOPOIOH020 0JNCUPIHHA Ma NPOAHANIZY8aAMU ePeKMUBHICIb 3ACIMOCYBAHHS eKCMPaKmy
Passiflora incarnata. Mamepiaau ma memoou. J[ocrioxcents: 6UKOHAHO K NPOCHEKMUBHE 0OHOUEHMPO8e HEPAHOO-
Mmizosane keasiexcnepumenmanvie. Qocmenceno 166 dimeii sikom 8— 18 pokis i3 eemobaacmosamu 'y cmadii nizHvoi
penmicii ma 250 300posux dimeii epynu koumpoaro. OUiHKy ncuxoemouitinoeo cmany npoeoduau 3a uikanror Cninbepee-
pa — Xanina ma memoouxoro Jembo — Pyoinwmeiin. Ilpu cmamucmuunomy ananizi euxopucmosysascsi ANOVA, a
makoxc post hoc mecm Toroki 3 kopexuyicto Bongepponi, mecm y? Ilipcona ma 6acamogakmopHuii peepeciiinuii ana-
A03. N2 UKOPUCMOBYBABCSL 0451 PO3PAXYHKY PO3MIpY eghekmy. Po3paxynok po3mipy eubipku nposoouscs 3a 0onomozoio
G*Power 3.1 (o = 0,05; nomyucnicmo 80 %). Pesyabmamu. Y nayienmie 3 2eMo01acmo3amu 8Usi61eHO SUULULL PIBEHD
MPUBOICHOCMI MA HUNCHY CAMOOUIHKY, Hidic Y dimeti konmpoavhoi epynu (p < 0,01). Binvw eupasiceni 3minu cnocmepi-
eanucs y dimei iz cynymuim oxcupinusm (p < 0,01; n? =~ 0,27). 3acmocysanns excmpaxmy Passiflora incarnata cynpo-
8002ICYBANOCS 3HUNCCHHAM MPpueodcHocmi ma nidsuujennam camoouinku (p < 0,01). Bucnosku. 3acmocysanns cman-
dapmusoeanoeo ekcmpaxkmy Passiflora incarnata mooice 6ymu 0oyinbHum sk a0 r08aHMHUI KOMNOHEHM Y KOMNACKCHIl
peabirimauii dimell i3 eemobaacmozamu ma nompedye nodarvuioeo niomeepodiceHHs y paHdoMi308aHUX KOHMPOAbOBA-
HUX 00CAIONCEHHSX.

KimouoBi ciioBa: cemotnacmos; oxcupinnus; mpugoxcuicmo; camooyinka; Passiflora incarnata; dimu

Bctyn

3a ocTaHHi KijJibKa NECSITWIiTh TeaiaTpuyHa OHKOre-
MAaTOJIOTisI pO3BMBAJIACS 3aBISIKM IHTEHCUBHINM MOIiXiMio-
Teparii Ta TpaHCIUIAHTALIil TeMOMOETUIHUX CTOBOYPOBMX
kiituH. Lle mamo 3Mory 3HaYHO IiABUIIUTH BMXKMBAHICTh
niteil i3 remoo6nacTo3oM. Ilopsin i3 MOCSATHEHHSIM pemicii
Bce Oisibllle yBaru y HAyKOBUX MOOCIIIKEHHSIX MPUIiIs-
€ThCSI SIKOCTI XXUTTS TALiE€HTIB, HacigKaM MpPOBEAEHOrO
JIIKyBaHHS Ta BijjajleHUM YcKJIagHeHHsM [1]. OgHum i3
BaXKJIMBUX aCIEKTIiB 3aJIUIIAEThCSI CBOEYACHE BUSIBIICHHS
CYITyTHIX COMaTUYHUX i MICUXOEMOLIIMHUX MOPYLIEHb, SIKi

MOXYTb MO3Ha4YaTuCs Ha (hi3MIHOMY PO3BUTKY JTUTHUHU, 11
MOBEeiHIIi Ta colliayibHil ananraiiii. Cepes BimgaJleHUX Ha-
CJIIAKIB JIIKyBaHHS yce JacTillle 3BepTaloTh yBary Ha ¢op-
MYBaHHSI OXHMPIiHHS Ta METa0OJIYHOTO CHUHAPOMY IIiCIIST
3aBepIICHHs Teparlii reMo0J1acTo3iB |2, 3].

3a gaHUMM JIiTepaTypu, y OiTeil Micjiss OHKOreMaToJ0-
TYHMUX 3aXBOPIOBaHb HEPIIKO CIIOCTEPIraloThCs IMiABUIIE-
Ha TPUBOXKHICTh, eMOLIiliHEe HAIIPYXXEeHHSI, TOPYIIEHHS CHY
Ta 3HUKEHHS KOCTi KUTTI [4—6]. [IpueaHaHHSI OXUPiH-
HSI MOXeE TOTipIIyBaTH MCUXOEMOILIMHUI CTaH, 30KpeMa
yepe3 (popMyBaHHsI HETaTUBHOTO 00pasy Tijla, 3HWXKEHHS
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CaMOOLIIHKY Ta TPYAHOIIL COLliaJIbHOI B3a€MO/ii. ¥ Takux
BUIMAAKaX COMaTUYHi Ta IICMXOEMOLiifHi IMOPYILIEeHHS B3a-
€MHO MiICWJIIOIOTh OJHE OJJHOTO Ta MOTPEOYIOTh KOMILIEK-
CHOTO IMiIX0ay 10 KOpeKIii [7].

OXXUpiHHS TaKOX TOB’SI3aHE 3 IMiIABUILICHUM PU3UKOM
MeTaboJIIYHUX YCKJIaIHEeHb, 3IaTHE BILJIMBATH Ha (hapma-
KOKiHETHUKY TTPOTUITYXJIMHHUX TIperapaTiB Ta MOTeHLiiHO
3MiHIOBaTU Tiepedir OCHOBHOTO 3axBoptoBaHHs. Lle min-
KpeCIIIo€ HeOOXiTHICTh MOIIYKY 0e3MeYHNX i e(heKTUBHUX
MiIXOMiB IS KOPEKIii MCUXOEeMOLIIMHNX MTOPYIIeHb Y i~
Tel 1iei kareropii. Yepe3 moTeHIiHI MMOOIYHI eheKTH,
3aJIEKHICTb Ta B3a€EMOiI0 3 IHIIMMU JiKaMU BMKOPHUC-
TaHHSI TPAOMLIMHUX aHKCIOJITUYHUX 3aC00iB, 0COOJMBO
OeH30/ia3eiHiB, y MeaiaTpU4Hiil MpakTUlli € PidKiCHUM
[8]. ditoreparmiss oCTaHHIM YacoM BUKJIMKA€E iHTEpec
sIK Oinblll izionoriyHuii BapiaHT miaATpUMKU. EkcTpakT
Passiflora incarnata Takox Ma€e aHKCiOJIiTHYHY aKTUBHICTb,
noB’s3any 3 TAMKepriuHoio HeiipoTpaHcMmicieo [9], 1o
MOe JTOTIOMOITH 3MEHIITUTA CUMIITOMY TPUBOTH Ta CIIPU-
STH cHY. Pa3oM i3 TUM nuTaHHS IOT0 3aCTOCYBaHHS y iTei
i3 reMo01acTO3aM1, OCOOIMBO 32 HASIBHOCTI KOMOPOIiTHO-
TO OXHWPIHHS, 3AJIUIIAETHCS HEIOCTATHBO BUBYEHUM i T10-
TpeOye momanbIinoro aHamisy [10].

Takum ynMHOM, OLiHKA IMCHUXOEMOLIMHOTO CTaHy HiTei
i3 reM00J1aCTO30M Ta IMOIIYK IILISIXiB MOT0 KOPEKIIil € aKTy-
aJIbHUM HAayKOBUM i KJIiIHIYHUM 3aBIaHHSIM.

MeTa 10CHiIKEHHS: OLIIHUTU OCOOJIMBOCTI IICHXOEMO-
LIAHOTO CTaHy MiTei i3 TeM00JIACTO30M Y Tepiofli Mi3HbO1
peMicii 3a7eXXHO Bill HASIBHOCTI KOMOPOiTHOTO OXMPiHHS
Ta BU3HAUYUTHU e(heKTUBHICTh 3aCTOCYBaHHSI CTaHIAPTU30-
BaHoOTro eKcTpakTy Passiflora incarnata.

MaTepiaAn Ta MeToAmn

JocmimkeHHss BUKOHAHO BIIIOBIIHO OO MPWHIIMITIB
[enbciHchbKOI meKiapailii Ta MiXKHapOIHUX €TUYHUX CTaH-
JIapTiB MPOBeIeHHS OioMeTMYHUX AocaimKeHb. [IpoTokon
OyB cxBasieHU#1 koMicieto 3 nutanb eTuku KHIT «Onecbka
obJyiacHa quTsA4a KiliHiuHa JikapHs» OOP (mporokos Ne 20
Bim 20.01.2022 p.). Bin 3akoHHUX MpeACTaBHMKIB YCiX AiTei
OTPUMAHO MUCHMOBY iH()OPMOBaAHY 3TOJY.

JocnimkeHHsI TIPOBEIEHO $SIK TMPOCIEKTUBHE OIHO-
LIEHTPOBE HEpaHJIOMi30BaHE KBa3ieKCIIEpUMEHTaJIbHE ¥y
2022—2026 pokax Ha 6a3i KHIIT «Ogecbka obnacHa qutsya
kiiniyHa JikapHs» OOP ta KHIT «/Iutsiua micbka moJti-
kimiHika No 6» OMP. ¥ mocrnimkeHHs 6yio BKIOYeHO 166
niteit BikoM Bim 8 1o 18 pokiB i3 miATBe pIKeHUM AiarHO30M
reMo6J1acTo3y y cTaii mi3zHboi pemicii. Cepen HuX y 66 mna-
LEHTIB BUSIBIEHO KOMOPOiAHE OXMPiHHS BiAIIOBIIHO 0
MIXXHapOIHUX KpUTepiiB (iHIEeKC Macu Tija > 95-ro mnep-
LIEHTWIS 1151 BiKy Ta cTaTi). KOHTpobHY rpyIly CTaHOBUIU
250 mpaKTUYHO 3M0POBUX IAiTeil BiIMOBIMHOrO BiKy Ta CTaTi
0e3 03HaK XpPOHIYHOI MaToJIOri1.

Jlo KpuTepiiB BKIIOYEHHS HaJIeXKaJIu: IiTh Bikom 8—18
POKIB 3 IMiATBEPIKEHUM JTiarHO30M TeM00JIacTo3y y cTafil
Mi3HBOI peMicii, MOXJTMBICTh TPOBEICHHS IICUXOJIOTIYHOTO
TeCTyBaHHSI Ta HasIBHICTh iH(POPMOBAHOI 370U 3aKOHHOTO
MpecTaBHUKA.

[o KputepiiB BUKIIIOUEHHS BiTHECEHO: TSKKi KOTHi-
TUBHI TOPYIIEHHS, AeKOMIIEHCOBAaHI XPOHIYHI 3aXBOPIO-
BaHHsI, TOCTPi MCHUXOTUYHI pO3Jaay Ta CTaHU, IO YHEe-

MOXJIMBJTIOBAIM aJieKBaTHE BUKOHAHHS TTCUXOMETPUUHMX
TeCTiB, a TAKOX BiIMOBA BiJl y4acTi y JOCiIKEHHi.

Yei yyacHuku Oyau posnonijieHi Ha rpynu: rpyna 1 —
KOHTpOJIbHA (3M0pOBi AiTH); TpyIa 2 — IiTHh 3 remobJac-
TO30M 0€3 OXMPIiHHS; TpyIa 3 — IiTH 3 TeM0o0JIacTO30M Ta
KOMOPOITHUM OXKUPIHHSIM.

Posmomin marieHTiB y miarpynu giroteparii (n = 86)
Ta TopiBHAHHA (n = 80) MpoBOIMBCS HEPaHIOMI30BaHO,
Ha OCHOBI iH(pOPMOBaHOI 3roau 0ATHKIiB Ta MOCIiTOBHOCTI
BKJTIOUEHHS Y TOCTiIKeHHSI.

Bin6ip yyacHuUKIB, iX pO3IOia Ta BKIIOUEHHS 10 aHa-
JIi3y 3aificHIOBaIu BinmoBigHo 10 pekoMmeHaaliii STROBE
(Item 13). byno ouiHeHo 198 mailieHTiB Ha BiAMOBIAHICTb
KputepisiM BKItoueHHs1. Cepen HUX 32 naiieHT Oyjau BU-
KJIIOUYeHi (HEBIiNMOBIMHICTh KpUTEPiSIM BKIIOYEHHS abo
BiZIMOBa Bi yJacti). Y diHaIbHUI aHaJi3 BKIIOYEHO 166
IiTeil i3 remo0iacTo3amMu y crafii mi3Hboi pemicii. IMarri-
€HTU OyJIM PO3IOiJIEH]I Ha JBi MiATPyNU 3aJIexKHO Bij 3a-
cTocyBaHHs (iToTeparii: rpyma itoteparii (n = 86) Ta
rpyIa ImopiBHIHHS 0e3 ditoreparii (n = 80). Yci BKiouyeHi
MAILIEHTY 3aBePIIMIN JOCIIKEHHS Ta Oy/IM BKJIIOYEHI 10
(biHaTbHOTO CTATUCTUYHOTO aHatizy (n = 166). Po3paxy-
HOK BMOipKM BMKOHAHO 3 BUKOPMCTAaHHSIM IIPOrPaMHOTIO
3a6e3neueHHs G*Power 3.1. (a0 = 0,05; nmoryxHictb 80 %;
OUiKyBaHMII €(eKT CcepeaHbOro po3mipy). MiHimMaabHO
HeoOXigHUI 00csT BUOipKu ctaHOBUB 128 naliieHTiB. dak-
TUYHa BUOipKa (n = 166) € J0CTaTHBHOIO.

Y cknagi KoMrmjekcHoi peaOimiTaliii JiTIM OCHOBHOI
Ipynu Mpu3Havaiy cTaHaapTu3oBaHuil ekcTpakT Passiflora
incarnata BiIImoBigHO 10 (papMaKONeHNUX CTaHAAPTIB Y JIi-
KapchbKiit hopmi 11t iepopajibHOro 3actocyBaHHs. [Ipe-
rmapaT 3aCTOCOBYBAJIM Y BiIKOBOMY JO3yBaHHI: IiTSIM BiKOM
8—12 poxkiB — mo 200—300 mr 2 pa3u Ha 700y, JiTSIM BiKOM
13—18 pokiB — mo 300—500 mr ekcrpakty 2—3 pa3u Ha
no0y. TpuBamicTh Kypcy Tepailrii ctaHoBuIa 4 TkHi. Tlpe-
napar Npyu3Havyaiu K aa IoBaHTHUII KOMITOHEHT J0 CTaH-
JIapTHOT'O KOMIUIEKCY peadiliTaliiiHuX 3axoniB 6e3 3MiHu
6aszucHoi Tepamii. OLiHKY Oe3MeKd Ta IepeHOCHUMOCTI
MPOBOAWIN IIJISIXOM KJIIHIYHOTO MOHITOPUHTY TPOTSITOM
YChOTO Mepioay JiKyBaHHS 3 (piKCyBaHHSIM MOKJIMBUX He-
OaxkaHUX SIBUII (COHJIMBICTb, ITiIBUIIIEHA BTOMJTIIOBAHICTb,
3aMaMOpPOYCHHSI, JUCIIENTUYHI PO3JIaau, ajepriuyHi peak-
uii). KniHiyHo 3Hauymmx nodivyHux eexTiB, 1110 MOTpedy-
BaJIM BiIMiHM Tepalrii, I 9ac TOCITiIKeHHS He 3agiKco-
BaHoO.

PiBeHb 0cOOMCTICHOI Ta CUTYaTUBHOI TPUBOXKHOCTI BU-
3HavYalIM 3a Jomomoroo mkanu Crinbeprepa — XaHiHa
[11]. PiBeHb Ta ameKBaTHICTb CAMOOILIIHKY OlIiHIOBaIU Me-
tonoM Jlem6o — PyOGiHiuTeliH y Mmoaudikanii A.M. Ilpu-
xoxaH [12].

CTaTUCTUYHUI aHaJi3 MPOBOAWJIMN i3 3aCTOCYBaHHSIM
makeTta SPSS Statistics, Bepcist 26.0 (IBM Corp., CIIIA).
HopwmanbHicTs po3nofiny nepeipsuiu 3a Kputepiem [lla-
nipo — Binka. Jlyjis1 MOpiBHSIHHS CepeHiX 3HaueHb MiX
IpyIiaMi BUKOPWCTOBYBAJIM OAHOMAKTOPHUIM TUCIIepCiii-
Huii aHamiz (ANOVA) 3 momanbmuM post hoc aHamizom
(tect ThioKi). 3 METOI0 KOHTPOJIIO TTOMUIKIA MHOXWHHUX
MOPiBHSIHB 3aCTOCOBYBaIM Kopekilito boHdepponi. Kare-
ropiajibHi 3MiHHI aHaJIi3yBaJll 3a JOIIOMOIOIO )Y >-KPUTEPII0
[Tipcona. [Inst BU3HaUYeHHsT He3aJexKHUX (haKTOPiB BUKO-
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pucToByBajiu 6araroakTopHMii perpeciiinuit aHamiz. Po3-
Mip edekTy oniHoBanu 3a M? (eta squared). CTaTMCTUYHO
3HAUYIIMMU BBaXXaIu BigMiHHOCTI ripu p < 0,05.

PesyAbTaTU

Yci ydyacHUKM JOCTiIKEHHS TIPOMIIUIM CTaHIAPTU30-
BaHUI TTPOTOKOJI OOCTEXEHHS, 110 BKJIIOUAB KJIiHIKO-aH-
TPOTIOMETPUYHUI Ta MICUXOMiarTHOCTUYHUI eTanu. ba3osi
KJTiHiKO-aeMorpadidHi XapaKTepUCTUKM OOCTEXKCHUX [Ii-
Teil HaBemeHo B TaOi. 1. [JocmimkyBaHi Tpynu Oyim cTa-
TUCTUYHO MOPIiBHSIHHUMU 3a BikoM Ta crtarTio (p = 0,412
Ta p = 0,537 BiAmoBiaHO), 1110 3a0e3MeYy€e KOPEKTHICTh I10-
JaJIbIIIOT0 MiXKTPYIIOBOIO aHai3y. Y miTell i3 KoMOpOinHUM
OXKUPiHHSIM BUSIBJICHO BipOTiTHO BUIIL TOKA3HUKM iHIEKCY
macu Tiza (IMT) ta IMT SDS nopiBHSIHO 3 iHIIUMU TPy-
mamu (p < 0,001; n?> = 0,31), 1m0 CBITYUTH MTPO 3HAYHUI
po3Mip edekTy.

AHaJi3 MOKa3HMKIB TICMXOEMOIIIITHOTO CTaHy IIpO-
JIEMOHCTPYBAB HasIBHICTh BUPaXKEHUX BiIMIHHOCTEN MixX
rpynamu (tabs. 2). Y giteit i3 remo0iacTo3aMu 0e3 OXu-
PiHHS BUSIBJICHO MiABUIICHHS PiBHIB OCOOMCTICHOI Ta CH-
TyaTUBHOI TPUBOXHOCTI, a TAKOX 3HMKEHHSI CAMOOIIIHKI
nopiBHSAHO 3i 3mopoBuMHu AiTeMu (p = 0,001—0,004). Ha-
SIBHICTb KOMOPOiIHOIO OXXMPiHHSI acoliloBajacs 3 OiIbIII
BUPaK€HUM TIOTipIIEHHSIM ICUXOEMOLIIMHOIO CTaHy: pi-
BEHb OCOOMCTICHOI TPMBOXKHOCTI 3pOCTaB Y CepeIHbOMY Ha
16,1 %, a cutyatuBHoi — Ha 18,2 % (p = 0,002; n?> = 0,27),
TOJi SIK caMooliHKa Oy:a BiporigHo Huk4oto (p = 0,001).

Owinka egeKTUBHOCTI ¢itorepamnii (Taba. 3) moka-
3aj1a, 1110 3aCTOCYBaHHSI CTAHIAPTHM30BAHOTO EKCTPAKTY
Passiflora incarnata cynpoBOJKyBaJOCsI CTaTUCTUYHO
3HAYYILIUM TTOIMIIEHHSIM TCUXOEMOLIIITHUX MOKA3HUKIB.
3okpema, y rpyni ¢iroTeparii piBeHb CaMOOIIIHKM 3picC
Ha 25,8 %, a piBeHb 0OCOOMCTICHOI TPUBOXHOCTI 3HU3UB-
ca Ha 16,7 % (p = 0,001). ¥ MiXrpynmoBoMy aHaji3i Tic-
JIsl JIIKyBaHHSI TIOKa3HUKMW y Tpyti (itoreparii Oyau Bi-
pOTimHO KpalllMMM ITOPiBHSIHO 3 Tpymnoio 0e3 diroreparii
(p=0,003; n*=0,26).

3a pesyabraramMu 06araToakTOpPHOIO pPerpeciiHoro
aHaJi3y BCTaHOBJICHO, II0 KOMOPOigHE OXHUPIHHS € He-
3aJieXKHUM (paKTOPOM, acCOLiiOBaHUM i3 IMiIBUILEHHSIM
piBHST ocobucTicHOl TpruBoXHOCTI (B = 0,34; p < 0,001) Ta
cutyatuBHOI TpuBoxXHOCTI (f = 0,37; p < 0,001), a TakoxX
3i 3HKeHHSIM piBHS camoolliHku (3 = —0,29; p < 0,001).
3acTocyBaHHSI CTaHIApTU30BaHOro eKcTpakTy Passiflora
incarnata Moxe OyTH IMOB’sI3aHe 31 3HUKEHHSIM PiBHIB TPU-
BOKHOCTI Ta MifgBUILIeHHSIM caMooliHKu (p < 0,01).

O6roeopeHHs

OTpuMaHi pe3yabTaTh Y3TOMKYIOTbCS 3 CYYaCHUMU
MiXKHApOTHUMM JOCTIIKEHHSIMU, 110 JEMOHCTPYIOTh ITifl-
BUILEHY YaCTOTy TPUBOXHHUX pPO3JadiB Ta MOTipIIEHHS
SIKOCTI XKMTTS Y JiTei, sIKi IepeHecaI OHKOreMaToJI0TiuHi
3axBoploBaHHs [4]. CydacHi 1aHi cBiuaTh, 110 SIK Y JiTeN,
TaK i y JOPOCIMX, SIKi IMepeHec]Ir OHKOreMaTOIOTiuHi 3a-
XBOPIOBaHHSI, 30€pira€ThCsl MiABUILIEHUN PU3UK PO3BUTKY
MeTa0OJIIYHMX i ICMXOEeMOLIMHNUX MopyIIeHb [13, 14].

Ta6nuus 1. Kniniko-gemorpadgiyHa xapaktepuctuka obcrexeHux gitevi (M = SD; 95% /A1)

Fpyna 1 (KOHTpoO”b),

Moka3Huk n = 250

Fpyna 2 (remo6nacto3
6e3 0XupiHHSA), n = 100

lpyna 3 (remo6nacTto3
3 OXUPiIHHAM), h = 66

132+2,8

Bik, pokis (12,85-13,55)

13,5+2,6
(12,99-14,01)

13,8 £ 2,7
(13,15-14,45)

Cratb (4om./xiH.), n (%) 130 (52,0)/120 (48,0)

54 (54,0)/46 (46,0)

36 (54,5)/30 (45,5)

IMT. ket 19,8 +2,3 20,5 + 2,6 27,4 + 3,1
’ (19,51-20,09) (19,99-21,01)* (26,65-28,15)*
0,1+0,8 0,5+0,9 2,4+0,6
IMT SDS (0,00-0,20) (0,32-0,68)" (2,26-2,54)"
TpuBanicTb pemicii, pokis He 3actocoByeTbcA 28=1,4 26=1,3
P pemictl, p v (2,53-3,07) (2,29-2,91)

*

Mpumitka:
kopekuieto BoHgeppoHi); n? = 0,31 (Benuknii epekr).

— cTarucTuyYyHa 3HaYyLicTb BigMmiHHOcTel mix rpynammu (ANOVA 3 post hoc Tectom Thioki Ta

Tabnuys 2. lNoka3HUKM NCUXO0EMOLIHHOIro CTaHy AiTel 3aseXHo Bif HasBHOCTI remo6i1acTo3y Ta
komop6igHoro oxupiuHa (M = SD; 95% A1)

MoKasHNK Mpyna 1 (KoHTpoO”b) Fpyna 2 (6e3 oxupiHHA) | Tpyna 3 (3 0XXUPiHHAM)
(n = 250) (n =100) (n = 66)
CamooLiHKa. 6anm 85,0 +4,0 68,0 5,0 52,0+ 5,0
HiHKa, (84,5-85,5) (67,0-68,9)* (50,7-53,2)**

OcobucTicHa TPMBOXHICTb, 6anu 382+18 46,5+ 2,1 54,3+ 2,4

’ (37,98-38,42) (46,09-46,91)* (53,72-54,88)**
CuTtyaTmBHaA TPUBOXHICTb, 6ann 87517 47,2 £2.2 55,8£2,5

’ (37,29-37,71) (46,77-47,63)* (55,20-56,40)**

MpuMiTkn: NOPIBHAHHSA MK rpynamMu rnipoBoAuN 3a L40MOMOIrol OAHOPAaKTOPHOIro AUCIEepCiiHOro aHanisy
(ANOVA) 3 post hoc TecTom Tbioki Ta kopekuieto BoHgeppoHi; po3mip epexkty ctaHoBuB n? = 0,24—0,27, wo Big-
nosigae nomipHomy epekTy; * — MopiBHIHO 3 KOHTPOJIbHOIO rPYMol0; ** — MOPIBHSAHO 3 rPYNoto 6e3 OXUPIHHS.
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Ta6nunuys 3. Bnnaue ¢pitoTepanii Ha NOKa3HUKN MCUXOEMOLLIliHOro CTaHy y giteri 3 remo6s1acTo3om

(M = SD; 95% i)

MoKa3HUK F'pyna 1 (koHTponb) | JocnigHa rpyna (go Migrpyna Miprpyna 6e3
(n = 250) nikyBaHHs) (n = 166) | chitoTepanii (n = 86) | chitoTepanii (n = 80)
CamoowjHka, 6anm 85,0 £ 3,0 62,0 + 5,0 78,0+1,0 65,0 + 4,0
’ (84,6-85,3) (61,2-62,7)* (77,7-78,2)"" (64,1-65,8)
OcobucTicHa TPMBOX- 38,2+1,8 52,1 +2,1 43,4 +1,8 498 +2,0
HiCTb, 6an1 (37,98-38,42) (51,77-52,43)* (43,02—43,78)*" (49,36-50,24)
CutyatuBHa TPUBOX- 37,5+1,7 53,5+2,3 420+1,5 50,3 = 2,1
HiCTb, 6an1 (37,29-37,71) (53,14-53,86)" (41,68-42,32)*" (49,84-50,76)

Mpumitkun: nopiBHaHHS BUKOHyBanu 3a gonomoroto ANOVA 3 post hoc TecTom Thioki Ta kopekuieto BoHpeppo-
Hi; po3mip eeKkTy Ans Mixrpynosux BigmiHHocTeli ctaHoBue n? = 0,26; * — NOpPiBHSIHO 3 KOHTPOJIbHOIO rPYoio;
** — MOpPIBHAHO 3 NOKa3HUKaMM A0 JliKyBaHHS; ~ — MOPIBHSAHO 3 nigrpynoto 6e3 ¢giroreparnir.

BusiBieHU# BILUTMB KOMOPOiMHOTO OXUPIiHHS MiATBEP-
KY€ KOHLEMIIiI0 6i0MCUXOCOLiaIbHOI B3a€EMO/Iil, 3TiIHO
3 KO MeTaboMiuHi, HEMPOSHIOKPUHHI Ta TCUXOCOILLi-
aJibHi (haKTOpU B3a€EMOIiIOTh KOMILJIEKCHO |3, 7]. IMOBipHi
MEXaHi3MM TaKOro BIUIMBY BKJIIOUAIOTh MOEIHAHHS HeEll-
POEHIOKPUHHUX 3MiH, CUCTEMHOTO 3amajieHHs, a TaKOoX
rncuxocouiaaTbHuX (hakToOpiB, SIK-OT CTUTMAaTU3allisl, 3HU-
JKEHHS CAMOOLIIHKY Ta ColliaibHa i30sts1tis [6]. Pesynbratu
OaraToakTOpHOIro aHalily y HalloOMy AOCIiIKEeHHi ITim-
TBEPAWIM HE3aJeXKHUIM BHECOK OXUPiHHS y pOpMyBaHHS
TPUBOXXHUX PO3JIadiB, 110 HiAKPECII0€ HEOOXiTHICTh MOTO
BpaxyBaHHsI IIpU IUTaHYBaHHI iHAMBiAyaTi3oBaHUX peabisti-
TalifHUX Tporpam.

BaxJIMBUM TpPakKTUYHMM AacIleKTOM € BCTaHOBJICH-
HSI MO3WTUBHOTO BIUIMBY CTAHIAPTU30BAHOTO EKCTPAaKTy
Passiflora incarnata Ha ricuxoemoliliHMit cTaH aiteit. OTpu-
MaHi JaHi Y3roJKyIOTbCs 3 pe3yJibTaTaMu CUCTEMaTUIHUX
OIUISIIB, Y SIKAX ITOKA3aHO aHKCIOJITUYHI BIACTUBOCTI IIi€l
pocauuu [8, 10]. dapmakonoriunuit edekrT Ipernapary,
MMOBIpHO, peanizyeTbces yepes momyssaito TAMKepriunoi
HeMpoTpaHCMicii, 1110 3a0e3Ieuye 3HUKEHHS TPUBOXKHOCTI
0e3 po3BUTKY BUPaXKeHOI cefallii, XapaKTepHO1 151 OeH30-
Nia3erniHiB.

OTpuMaHi pe3yibraT TaKOX BiJMOBIIaIOTh Cy4aCHUM
TEHJICHIIiSIM 3aCTOCYBaHHSI HedapMaKOJOTiYHUX abo Ma-
JIOTOKCUYHUX METOIB KOPEKIIil MICUXOEeMOUIMHNX po3Jia-
niBy miteit [15, 16].

1o obmedsncenv pe3yBTaTiB TOCIIIKEHHS HaJIeXKaTh: Bill-
KPUTHI TU3aliH TOCTIIKEHHSI, BiICYTHICTh paHIOMi3allii,
110 TIOTEHIIHO ITIBUINYE PU3UK CUCTEeMAaTUYHOI ITOXMIO-
KM BigOOpy Ta BIUIMBY 3MilllaHUX (paKTOPIB, a TAKOX Bim-
HOCHO KOPOTKHUI Mepiofl CrocTepexKeHHS.

Ilepcnexmugoro monanplIX AOCHIIXEHb € MIPOBEAEHHS
PaHIOMi30BaHUX KOHTPOJbOBAHMX MOCTIMIKEHb i3 Oib-
IIMMM BUOipKaMu, 1110 AO3BOJMUTH MiATBEPAUTU €(heKTUB-
HicTb (iToTeparnii Ha OiJIbIII BUCOKOMY PiBHi IOKAa30BOCTI,
a TaKOX BMBUYEHHS TOBFOTPUBAIMX €(DEKTIB 3aCTOCYBAHHS
craHmapTu3oBaHoro ekcrpakry Passiflora incarnata, 30-
KpeMma B TO€HAHHI 3 TICUXOTepareBTUMHUMU Ta peadisi-
TalifHUMU TIpOTpaMaMu.

BucHoBKU

1. BcraHoBiieHo, 110 y AiTel i3 TeM00JIacTO30M Y Mepio-
IIi Mi3HBOI PeMicCii CIIOCTePiraloThCsl BUpaXKeHi MOPYIIEHHS
TMICUXOEMOLIITHOTO CTaHy, 1O MPOSBISIOTHCS IMiABUILIECH-

HSIM PiBHIB OCOOMCTICHOT i CUTYaTMBHOI TPUBOXHOCTI Ta
3HVXKEHHSIM CAaMOOIiHKH.

2. BuzHaueHo, 1110 KOMOPOiTHE OXKMPIHHS € He3aIeX -
HUM (HaKTOPOM PU3UKY IMOTIipIIEHHS TICUXOEMOIiIHOTO
CTaHy Ta IOB’si3aHe 3 OiJbIll BUPaXXEHUMHU MOPYLIEH-
HSIMU.

3. OrpuMaHO OaHi, IO 3aCTOCYBaHHSI CTaHIAPTH30-
BaHOTO ekcTpakTy Passiflora incarnata cympoBOIXy€ETbCS
CTATUCTUYHO 3HAUYIIIUM 3HUKEHHSIM PiBHSI TPUBOXHOCTI.

4. BcraHoBIIeHO, 1110 (iToTepamnisl CIpUSIE TiaABUIIEH-
HIO PiBHSI CAMOOLIIHKM Ta MOJIIIIEHHIO TCUXOEMOILIiHOI
ajanTauii aireit.

5. OTpumaHi pe3ynbraTd CBiTYaThb TMPO MOKJIUBICTD
BUKOPUCTAHHSI CTaHIAapTU30BaHOro eKcTpakTy Passiflora
incarnata siK JOJATKOBOTO KOMITOHEHTa KOMIUIEKCHOI pe-
abimiraltii, 1o MOTpeOy€e MONABIIOTO MiATBEPIKEHHS Y
PaHIOMi30BaHMX JOCIIIKEHHSIX.

Konduikr iHnTepeciB. ABropu 3asiBISIIOTH IIPO BiACYT-
HiCTh KOH(JIIKTY iHTepeCiB.

Buecok aBTopiB. ApsieB M.JI. — KOHLIEIILIis Ta TU3aiiH
nocnimkeHHs; KenrenbssH T.P. — 30ip Ta aHajii3 maHux;

CenbkiBcbka JI.I. — oOpoOka pe3ysibTaTiB, HalMCaHHS
TEKCTY.
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Correction of psycho-emotional disorders in children with hemoblastosis and comorbid obesity

Abstract. Background. Significant advances in pediatric on-
cohematology in recent years have been driven by modern poly-
chemotherapy protocols combined with hematopoietic stem cell
transplantation, which has led to improved survival rates in chil-
dren with hemoblastoses. Simultaneously, a growing number of
researchers focus their attention on long-term outcomes, espe-
cially psycho-emotional and metabolic abnormalities. Obesity is a
critical dimension hindering the rehabilitation process, it impairs
emotional status, self-esteem, social integration of a child, thus
calling for multifaceted rehabilitation strategy. The purpose was
to assess the psycho-emotional state of children with hemoblasto-
ses in late remission considering comorbid obesity and to evalu-
ate the effectiveness of Passiflora incarnata extract. Materials
and methods. A prospective single-center non-randomized
quasi-experimental study was conducted. It included 166 chil-
dren aged 8—18 years with hemoblastoses in late remission and
250 healthy controls. Psycho-emotional status was assessed using

the Spielberger-Hanin scale and the Dembo-Rubinstein method.
Statistical analysis included ANOVA with Tukey post hoc test and
Bonferroni correction, Pearson’s y? test, and multivariate regres-
sion analysis. Effect size was estimated using n%. Sample size cal-
culation was done using G*Power 3.1 (o0 = 0.05; power = 80 %).
Results. Children with hemoblastoses demonstrated increased
anxiety levels and reduced self-esteem compared to controls
(p < 0.01). Comorbid obesity was associated with more pro-
nounced psycho-emotional disturbances (p < 0.01; n? = 0.27).
The use of Passiflora incarnata extract contributed to reduced
anxiety and improved self-esteem (p < 0.01). Conclusions. The
use of standardized Passiflora incarnata extract may be effective
as an adjuvant component in the comprehensive rehabilitation of
children with hemoblastoses and requires further confirmation in
randomized controlled trials.

Keywords: hemoblastosis; obesity; anxiety; self-esteem; Passi-
flora incarnata; children
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Maternal risk factors associated with birth defects
in newborns: a case-control study
in the Lviv Region (Ukraine) in 2002-2025

Abstract. Background. Birth defects (BDs) are a major cause of neonatal morbidity and mortality worldwide. Maternal
socioeconomic, behavioral, and health factors may contribute to abnormal fetal development. Objective: to assess the
association between maternal education, behavioral factors, and selected health conditions with BDs among newborns
in the Lviv Region (Ukraine). Materials and methods. A case-control study was conducted using medical records from
maternity hospitals in the Lviv Region (2002—2025). A total of 1,455 newborns with BDs and 1,448 healthy newborns
(controls) were analyzed. Maternal education, reproductive history, lifestyle habits, endocrine disorders, extragenital
diseases, and gynecological infections were evaluated. Results. Maternal educational level varied significantly between
groups (p < 0.01). Mothers with incomplete secondary education were more frequent in the BDs group (10.2 vs. 1.6 %;
odds ratio (OR) = 7.069; 95% confidence interval (CI): 4.528—11.036, p < 0.01), while there were less women with
higher education in this group (24.5vs. 30.2 %; OR = 0.811; 95% CI: 0.719—0.914; p < 0.01). Smoking (13.5vs. 5.5 %;
OR = 2.69; 95% CI: 2.06—3.52; p < 0.001) and alcohol consumption (2.0 vs. 0.14 %, OR = 14.6; 95% CI: 3.5—61.2;
p < 0.001) were more prevalent among mothers of affected newborns. Endocrine disorders were more frequent in the BDs
group (24.6 vs. 14.0 %; OR = 2.02; 95% CI: 1.68—2.43; p < 0.001), in most cases, it was thyroid diseases. Chronic
extragenital disorders (33.1vs. 22.0 %; OR = 1.501; 95% CI: 1.329—1.694; p < 0.01) and gynecological infections (24.1
vs. 19.3 %; OR = 1.248; 95% CI: 1.086—1.435; p < 0.01) were also significantly associated with BDs. No significant
differences were observed between age at menarche, menstrual cycle characteristics, or hormonal contraceptive use
(p > 0.05). Conclusions. Maternal socioeconomic, behavioral, and health-related factors may in common influence
the risk of BDs, supporting their multifactorial etiology and the role of modifiable determinants. Further large-scale
population studies are needed to clarify causal mechanisms.

Keywords: birth defects; newborns; case-control study; behavioral factors; Ukraine

Introduction influences, including maternal health status and socioeco-

Birth defects (BDs) represent a major public health con-
cern, accounting for approximately 20—30 % of infant mor-
tality in developed countries and an increasing proportion
in low- and middle-income regions [1]. Their multifactorial
etiology involves genetic susceptibility and environmental

nomic conditions. Recent studies have highlighted the role
of endocrine disorders, maternal infections, smoking, alco-
hol exposure, and socioeconomic disadvantages in disrupting
fetal development [2—5]. However, long-term population-
based evidence from Eastern Europe remains limited [6, 7].
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While some studies report little evidence linking spe-
cific exposures to particular birth defects, numerous inves-
tigations have demonstrated associations between socio-
economic status and general health outcomes, including
the relationship between maternal education and develop-
mental disabilities in children [4, 8]. Menstrual irregularities
have also been linked to reproductive health problems [9].

BDs constitute a significant public health issue. Identifi-
cation of potential risk factors should be a priority for public
policy and health systems in order to design effective pri-
mary prevention strategies [10, 11]. Assessing exposure to
harmful factors is particularly important, as many forms of
BDs can be largely prevented by reducing risk before and
during pregnancy [3, 12, 13].

This study aimed to evaluate maternal socioeconomic,
medical, and behavioral risk factors associated with BDs in
newborns in the Lviv Region of Ukraine.

Materials and methods

A population-based case-control study [14, 15] was con-
ducted using routinely collected medical data from mater-
nity hospitals across the Lviv Region between January 2002
and September 2025. Systematic data collection was imple-
mented across all maternity facilities in the region to ensure
comprehensive surveillance of BDs. Pri-
mary registration records were completed

using the International Classification of Diseases, Tenth
Revision (ICD-10). The spectrum of anomalies included
defects of the nervous, cardiovascular, craniofacial, mus-
culoskeletal, gastrointestinal, and urogenital systems, as
well as chromosomal abnormalities and multiple congenital
anomalies. Major conditions were neural tube defects, oro-
facial clefts, abdominal wall defects, limb reduction anoma-
lies, renal malformations, trisomies, and complex multisys-
tem disorders.

Inclusion criteria: live-born infants with selected “mo-
del” BDs [16, 17]. Exclusion criteria: stillbirths with ano-
malies, congenital conditions outside the predefined clas-
sification framework, births to mothers residing outside the
Lviv Region, and births occurring outside maternity hospi-
tals (e.g., home or in transit). Such cases were rare and were
excluded to ensure data consistency and completeness.

Ethical approval was obtained from the Amosov National
Scientific Center of Cardiovascular Surgery and Hereditary
Pathology of the National Academy of Medical Sciences
of Ukraine (approval No. 82, March 5, 2026). Written in-
formed consent was obtained from all participating mothers.

Statistical analysis was performed using Statistica soft-
ware and Microsoft Excel. Continuous variables were pre-
sented as means * standard deviations, while categorical

by attending physicians for all eligible
newborns. Below is a flowchart illustra-
ting the selection of participants for a
case-control study according to STROBE
recommendations (Fig. 1).

The case group comprised 1,455 live-

All live births in maternity hospitals of Lviv Region

Baseline Population

(Jan 2002 - Sept 2025)
Total births: N = 570,000

born infants diagnosed with selected con-
genital malformations, while the control

I
v v

group included 1,448 healthy full-term
newborns of the same sex born during the
same period. Controls were matched to
cases by time and place of birth to mini-

Cases (BDs Group)

Assessed for eligibility: N = 1,599
Included: n = 1,455

Controls

Selected from the same population

Included: n = 1,448

mize temporal and regional confounding.
For each case, a standardized clinical
registration form was completed, and a
corresponding form was collected for a
control newborn delivered on the same or
the following day in the same maternity
hospital. The control group was formed in
accordance with national genetic surveil-
lance protocols approved by the National
Academy of Medical Sciences of Ukraine
and the Ministry of Health of Ukraine
(October 21, 2001).

Maternal information was extracted
from standard obstetric records and in-
cluded sociodemographic characteristics,
reproductive history, pregnancy planning,
pre-existing medical conditions, medica-
tion exposure, and lifestyle factors [16, 17].
Neonatal data were gestational age, birth
weight, length, sex, and clinical diagnosis.

Inclusion Criteria:

e Live-born infants |
e Diagnosed with selected BDs

Excluded (n = 144): ‘ — —
o Stillbirths with anomalies

¢ Non-eligible congenital conditions
® Births outside maternity hospitals

> ¢ Non-residents of Lviv Region

Matching Criteria:

® Same sex
® Same maternity hospital
® Same or next day of birth

Inclusion:

L» e Healthy full-term newborns

A 4

e Cases analyzed: n = 1,455
® Controls analyzed: n = 1,448

Final Analysis

Statistical Analysis: x2 test, OR, 95% Cl

BDs were classified according to Eu-
ropean surveillance standards and coded

Figure 1. Flow diagram of participant selection in the case-control

study (STROBE-compliant)
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variables were expressed as frequencies and percentages. As-
sociations between maternal factors and BDs were evaluated
using odds ratios (OR) with 95% confidence intervals (CI).
Group comparisons were conducted using the chi-square
(%) test, with statistical significance set at p < 0.05 [18].

Results

Analysis of medical documentation of maternity hos-
pitals in the Lviv Region, risk factors for the occurrence
of BDs among newborns was conducted using the case-
control method for 2002—2025. During this period, 1,455
cards were filled out for newborns with BDs and 1,448 cards
for healthy children. Cases of “model” BDs were identified
in 732 (50.3 %) boys and 723 (49.7 %) girls. In the control
group, there were 727 (50.2 %) boys, 721 (49.8 %) girls.

The spectrum of BDs among 1,455 newborns: BDs
and deformations of the musculoskeletal system — 328
(22.54 %), cleft lip and palate — 235 (16.15 %), chro-
mosomal anomalies — 216 (14.85 %), BDs of the geni-
tal organs — 200 (13.75 %), of the nervous system — 154
(10.58 %), multiple BDs — 111 (7.63 %), BDs of the cardio-
vascular system — 104 (7.15 %), of the digestive system —
71 (4.88 %), of the urinary system — 23 (1.58 %), of the
eye, ear, neck — 10 (0.69 %), of the respiratory system — 3
(0.2 %). In an earlier study, we described the distribution
of BDs among newborns in the Lviv Region for the peri-
od 2002—2020 [16]. The ordering of BD types observed in
2002—2025 remained consistent with the pattern reported
for 2002—2020.

The distribution of maternal educational attainment in
the group of newborns with BDs and the control group is
presented in Table 1. Education levels varied significantly
between the two groups (p < 0.01). Mothers with incomplete
secondary education were significantly more frequent in the
BDs group compared to the control group (10.2 vs. 1.6 %;
p < 0.01). The risk of BDs childbirth among these women
was significantly higher (OR = 7.069; 95% CI. 4.528—
11.036). Conversely, the proportion of mothers with higher
education was significantly lower in the BDs group than in
the control group (24.5 vs. 30.2 %), with a statistically sig-
nificant protective association (OR=10.811;95% CI:0.719—
0.914; p <0.01). The prevalence of special secondary educa-
tion did not differ significantly between groups (p > 0.05),
whereas secondary education was associated with a modest
but statistically significant increase in risk (31.5 vs. 27.3 %;
p <0.05; OR =1.220; 95% CI: 1.040—1.432). The category
of unknown educational level was significantly more com-

mon in the control group (10.5 vs. 3.6 %; p < 0.01). This
may be attributed to the greater will of mothers of affected
newborns to disclose their educational and occupational
information in an effort to identify potential causes of the
malformation, whereas some mothers of healthy children
declined to provide such data, considering it irrelevant to
the study.

The analysis of the “unknown” education category de-
monstrated a statistically significant association with re-
duced odds of BDs (OR = 0.347; 95% CI: 0.256—0.653;
p < 0.01), with an estimated statistical power exceeding
99 %. However, sensitivity analyses indicated that this fin-
ding likely reflects missing data bias rather than a true pro-
tective effect. In a worst-case scenario, the association re-
mained below unity, suggesting that the result is robust but
should be interpreted with caution due to potential informa-
tion bias. Maternal education differed significantly between
groups, with lower educational attainment being more com-
mon among mothers of children with BDs, while higher
education was less frequent.

The mean age at menarche among mothers in the BDs
group was 13.3 = 1.0 years and did not differ significantly
from that of the control group (13.2 = 1.1 years; p > 0.05).
In both groups, menstrual cycle length ranged from 25 to
35 days, with menstruation lasting 3—7 days. Regular use of
hormonal contraceptives was reported by 19 (1.3 %) mo-
thers in the BDs group and 17 (1.2 %) in the control group,
with no significant difference between groups (OR = 1.11;
95% CI: 0.57-2.17; p > 0.05).

Smoking was reported by 197 (13.5 %) mothers in the
BDs group and 79 (5.5 %) in the control group, indicating
a significantly increased risk of birth defects (OR = 2.69;
95% CI:2.06—3.52; p <0.001). Alcohol consumption was re-
ported by 29 (2.0 %) women in the BDs group and 2 (0.14 %)
in the control group, indicating a significantly increased risk
of birth defects (OR = 14.6; 95% CI: 3.5—61.2; p < 0.001).
No cases of drug use were reported in either group.

Endocrine disorders (including autoimmune thyroi-
ditis, diffuse toxic goiter, hypothyroidism, diabetes mellitus,
polycystic ovary syndrome, and pituitary adenoma) were
identified in 358 (24.6 %) women in the BDs group, which
was significantly higher than in the control group, where
such conditions were observed in 203 (14.0 %) women
(OR=2.02;95% CI: 1.68—2.43; p < 0.001; Fig. 2). Thyroid
diseases predominated among the identified endocrine dis-
orders, likely reflecting endemic iodine deficiency and the
high prevalence of goiter in the Lviv Region.

Table 1. Distribution by education of mothers of newborns with BDs and the control group

_ BDs group Control group Statistical signifi-
Education cance 70 p OR (95% CI)
n=1,455| % |n=1,448| % p

Incomplete

secondary 149 10.2 23 1.6 <0.01 97.471 | <0.001 | 7.069 (4.528-11.036)
Secondary 458 315 | 396 | 273 <0.05 5961 | 0.015 | 1.220 (1.040-1.432)
Special 439 30.2 440 | 30.4 > 0.05 0.016 | 0.900 | 0.993 (0.889-1.109)
secondary

Higher 356 245 | 437 | 302 <0.01 11.927 | <0.001 | 0.811 (0.719-0.914)
Unknown 53 3.6 152 105 <0.01 51.958 | <0.001 | 0.347 (0.256-0.653)
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Furthermore, endocrine pathology was absent significantly
more often in the control group (835 cases, 57.7 %) than in the
BDs group (699, or 48.0 %): OR = 0.68; 95% CI: 0.59—0.79;
p <0.001. No statistically significant difference was observed
for the “unknown” category (OR = 0.96; 95% CI: 0.82—1.12;
p > 0.05), which accounted for approximately 27—28 % of ob-
servations in both groups. The statistical power to detect dif-
ferences of this magnitude was low (about 10 %), indicating a
high probability of a type II error. Sensitivity analyses showed
that exclusion of missing data (complete-case analysis) did not
materially affect the results. In worst-case scenarios, the over-
all association between maternal endocrine disorders and birth
defects remained stable, suggesting that missing data did not
substantially bias the main findings.

A history of oncological disease was reported in two
women in the study group (astrocytoma and cervical cancer)
and in three women in the control group (thyroid cancer,
breast cancer, and Hodgkin lymphoma), with no statistically
significant difference between the groups (p > 0.05). All ma-
lignancies had been diagnosed at stages I—I1, were treated,
and the patients were in remission at the time of pregnancy
and delivery.

%

60 — — ;
50 24T1.6 48.0 57.7
40

358 |14.0 699 27.4 283
30
20 398
10

0 T T
Present Absent Unknown
OR =2.02 (1.68-2.43) OR =0.68 (0.59-0.79) OR = 0.96 (0.82-1.12)
|0 BDs group  m Control group |

Figure 2. Comparison of the proportion of endocrine
diseases in mothers of newborns with birth defects
and the control group

Note: *— p<0.01.

Comparison of the specific gravity of chronic diseases
(cardiovascular diseases, bronchial asthma, pathology of the
organs of vision, chronic diseases of the kidneys, liver, rheu-
matism, etc.) in mothers from the study and control groups
is given in Table 2. Extragenital pathology was present in
481 (33.1 %) mothers from the group of newborns with
BDs and in 319 (22.0 %) mothers from the control group
(OR = 1.501; 95% CI: 1.329—1.694; p < 0.01). In the con-
trol group, most mothers (53.8 %) were significantly more
likely to have no chronic diseases (OR = 0.746; 95% CI:
0.690—0.807; p < 0.01) compared to mothers who gave birth
to children with BDs — 40.1 %. The difference in the cate-
gory “unknown” is statistically insignificant (p > 0.05). This
category accounted for approximately 24—27 % of observa-
tions in both groups and showed no statistically significant
association with birth defects (OR = 1.109; 95% CI: 0.979—
1.256; p > 0.05). The statistical power to detect differences
of this magnitude was low (approximately 15—20 %), indi-
cating a potential risk of type II error. Sensitivity analyses
demonstrated that exclusion of missing data (complete-case
analysis) did not materially change the results, and even
under worst-case assumptions, the overall associations re-
mained stable, suggesting that missing data had a limited
impact on the main findings.

As shown in Table 3, gynecological infections were pres-
ent in 350 (24.1 %) women in the BDs group compared to
279 (19.3 %) in the control group, showing a statistically
significant association with increased risk of birth defects
(OR =1.248;95% CI: 1.086—1.435; p < 0.01). The absence
of genital infections was slightly more frequent in the con-
trol group (53.5 vs. 49.5 %) and was associated with a mar-
ginal reduction in risk (OR = 0.926; 95% CI: 0.863—0.994;
p > 0.05). No statistically significant difference was observed
for the “unknown” category (26.5 vs. 27.3 %; OR = 0.970;
95% CI: 0.860—1.094; p > 0.05).

Discussion

This long-term population-based study demonstrates
that maternal socioeconomic disadvantage, unhealthy life-
style behaviors, endocrine pathology — particularly thyroid
disease, chronic illnesses, and gynecological infections —
significantly increase the risk of BDs.

Table 2. Distribution of chronic diseases among mothers of newborns with BDs and the control group

Statistical
Chronic BDs group Control group L
significance 2 o
diseases = X P Al @)
n = 1,455 % n=1,448 % o]
Present 481 33.1 319 22.0 < 0.01 44213 | <0.001 | 1.501 (1.329-1.694)
Absent 584 40.1 779 53.8 < 0.01 54.830 | <0.001 | 0.746 (0.690-0.807)
Unknown 390 26.8 350 24.2 > 0.05 2.649 0.104 | 1.109 (0.979-1.256)
Table 3. Comparison of the proportion of gynecological infections in mothers
of newborns with birth defects and the control group
Statistical
Chronic BDs group Control group S~
significance 2
diseases g x P OR (95% ClI)
n = 1,455 % n = 1,448 % P
Present 350 241 279 19.3 < 0.01 9.799 0.002 | 1.248 (1.086-1.435)
Absent 720 49.5 774 53.5 > 0.05 4.576 0.033 | 0.926 (0.863-0.994)
Unknown 385 26.5 395 27.3 > 0.05 0.247 0.619 | 0.970 (0.860-1.094)
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In studies examining the influence of maternal educa-
tion, it was found that mothers with incomplete secondary
education had a significantly higher risk of giving birth to a
child with BDs [19]. In contrast, Argentine physicians re-
ported that maternal education does not have a significant
impact on the likelihood of delivering a child with BDs,
low birth weight, or other complications [20]. Ethiopian
researchers observed that among mothers of children with
BDs, there were more illiterate women or those with incom-
plete education; however, no statistically significant diffe-
rences were identified when compared to mothers of healthy
children [21].

In a case-control study, Chinese investigators [2] col-
lected data from 749 children with congenital heart defects
and 880 children without any BDs to assess the association
between various factors and the occurrence of develop-
mental defects in offspring. Mothers of children with BDs
were significantly more likely to have incomplete educa-
tion (39.39 %), whereas this proportion was 8.87 % in the
control group. Higher education was also significantly more
common among mothers of healthy children (17.39 %)
compared to mothers of affected children (8.38 %). In our
study, mothers of healthy children more frequently had
higher education compared to mothers of children with
BDs; however, the difference was not statistically significant.

According to data from Indian researchers [22], health
risks — including younger maternal age at childbirth, illi-
teracy, high parity, and tobacco consumption — are substan-
tially more prevalent among women from indigenous people
regions. The most commonly observed risk factor was the
absence of formal education (44.35 %) [22]. In our study,
the proportion of mothers with incomplete secondary edu-
cation in the study group was significantly higher compared
to the control group (10.2 %, p < 0.01).

Menstrual cycle reflects the physiological processes by
which body prepares for a possible pregnancy following ovu-
lation, that is, the monthly release of a mature oocyte [9].
The onset of menstruation (menarche) signifies the progres-
sion of sexual maturation in female adolescents. Menarche
occurs on average at the age of 12.6 years, with a wide range
of onset from 9 to 16 years. The average menstrual cycle lasts
28 days, starting from the first day of menstruation. Varia-
tions in cycle length are common, and women may experi-
ence a wide spectrum of menstrual disorders [23].

Researchers from the National Institute of Health and
Medical Research, France [24], conducted an analysis of
general reproductive characteristics among mothers of 22
infants with BDs and 894 healthy infants. It was found that
mothers of children with BDs experienced menarche at a
later age (13.4 vs. 12.8 years), had a higher frequency of ir-
regular menstrual cycle (77 vs. 40 %), and longer cycle du-
rations (32.9 vs. 30.1 days). Physicians from the French city
of Clamart [25] also reported that menarche occurred later
in mothers of infants with BDs (14.3 vs. 12.8 years). These
mothers were more likely to present with prolonged men-
strual cycles and abnormalities in their obstetric and gyne-
cological history. In contrast to these studies, our study did
not reveal any statistically significant differences between
the two groups of mothers with respect to age at menarche,
menstrual cycle duration, or duration of menstruation.

The biological mechanisms underlying the effects of to-
bacco smoke on fetal development have been investigated
in numerous large-scale studies. It has been established that
more than 7,000 chemical compounds can cross the pla-
cental barrier and may exert direct harmful effects on the
developing fetus [12, 26—28]. However, the association be-
tween maternal cigarette smoking and BDs in offspring re-
mains inconsistent across studies [3, 29—31]. For example,
researchers from the United States report that women who
smoke during pregnancy are more likely to deliver infants
with lower birth weight and at earlier gestational ages; how-
ever, no significant association with BDs was observed [32].

Given the uncertainty regarding the relationship between
maternal smoking and BDs, British researchers conducted
a systematic review of studies published between 1959 and
2010 that reported the prevalence of BDs among children
born to women who smoked during pregnancy compared
to non-smokers [33]. Significant positive associations with
maternal smoking were identified for multiple categories of
anomalies, including cardiovascular/heart defects, muscu-
loskeletal anomalies, limb reduction defects, clubfoot, cra-
niosynostosis, facial and eye defects, orofacial clefts, anal
atresia, and others.

Chinese researchers have reported that maternal smo-
king before or during pregnancy significantly increases the
risk of specific subtypes of BDs, including hypospadias,
limb reduction defects, gastroschisis, congenital diaphrag-
matic hernia, cleft lip with or without cleft palate, and iso-
lated cleft palate [31]. Other investigators have noted that
both active and passive maternal smoking, as well as paternal
smoking, are associated with an increased risk of congenital
heart defects in offspring [34].

Additional studies from the United States also indicate
that maternal smoking during pregnancy contributes to an
elevated risk of BDs [3]. It represents a major global public
health concern, not only because of its detrimental effects
on maternal health but also due to association with adverse
outcomes in offspring, including BDs. This is supported by
the findings of our study in which mothers of children with
BDs smoked 2.47 times more frequently than mothers of
healthy children. Therefore, smoking cessation may rep-
resent an effective strategy for reducing the risk of BDs in
newborns [28].

The present study demonstrated a significantly higher
prevalence of endocrine disorders among mothers of chil-
dren with birth defects compared to the control group,
supporting the growing evidence that maternal endocrine
health is an important factor in fetal development. Thyroid
diseases predominated in our cohort, a finding that may re-
flect regional characteristics, as the Lviv Region of Ukraine
is recognized as an endemic area for iodine deficiency
and increased thyroid pathology [35]. lodine deficiency is
known to disrupt thyroid function and has been associated
with adverse pregnancy and neurodevelopmental outcomes
[36, 37]. Maternal thyroid hormones play a crucial role in
early embryogenesis, even mild dysfunction may contribute
to disturbances in organogenesis [38]. The association be-
tween endocrine disorders and congenital anomalies is well
established. Both overt and subclinical hypothyroidism has
been linked to adverse perinatal outcomes and an increased
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risk of congenital anomalies [39, 40]. Autoimmune thyroi-
ditis was frequently observed in our study population and
has additional affect on pregnancy through immune-medi-
ated mechanisms and impaired placental function.

Other endocrine conditions may also play a role. Mater-
nal diabetes mellitus remains a well-recognized teratogenic
factor, with hyperglycemia contributing to abnormal em-
bryonic development via oxidative stress and altered cellu-
lar signaling. Contemporary studies confirm its association
with congenital malformations, particularly cardiovascular
defects [41]. Similarly, polycystic ovary syndrome has been
associated with metabolic and hormonal disturbances that
may negatively influence fetal outcomes.

The higher proportion of mothers without endocrine pa-
thology in the control group further supports the potential
contribution of endocrine factors. However, the study design
and reliance on documented medical histories may underes-
timate subclinical disorders and preclude causal inference.
Future population studies with biochemical assessment are
warranted. Overall, these findings highlight thar early detec-
tion and management of endocrine disorders, particularly
in regions with endemic iodine deficiency, where preventive
strategies may improve reproductive outcomes, are impor-
tant for the clinical and public health.

Our study found a significantly higher prevalence of
chronic diseases among mothers of infants with BDs, with
a larger proportion of women having no chronic conditions
in the control group. This association is consistent with
growing evidence that maternal multimorbidity and specific
chronic conditions increase the risk of adverse fetal out-
comes, including BDs [42—44]. Maternal chronic kidney
disease and other renal disorders have been linked to higher
odds of malformations across multiple organ systems, un-
derscoring the importance of preconception counseling and
close antenatal surveillance [45]. Maternal chronic respira-
tory disease (e.g., asthma) and cardiometabolic conditions
also appear to contribute to congenital risk, likely via im-
paired maternal-placental physiology, inflammation, and
altered oxygen/nutrient delivery [46]. Population studies
further indicate that multiple chronic conditions amplify
perinatal risk and adverse neonatal outcomes, supporting
the interpretation that extragenital pathology may act cu-
mulatively rather than as isolated risk factors [10]. Given
the observational design and reliance on recorded histories,
our results warrant confirmation in population with standar-
dized comorbidity scoring and mechanistic investigation of
placental adaptations in affected pregnancies [13].

Strengths and limitations

This study is based on a large population-based dataset
including 1,455 cases and 1,448 controls collected over a
23-year period, providing high statistical power and stable
estimates. The use of standardized medical records and re-
gional surveillance covering all maternity hospitals in the
Lviv Region ensured consistent data collection and reduced
the likelihood of selection bias. The consistency of associa-
tions across several independent risk factors (endocrine dis-
orders, smoking, alcohol consumption, and infections), as
well as additional sensitivity analyses support the robustness
of the findings.

The main limitation of the study is the use of aggrega-
ted data, which precluded adjustment for confounders in a
multivariable model. In addition, a substantial proportion
of missing data (approximately 25—27 % for some variables)
may have introduced information bias; however, sensitivity
analyses indicated that this did not materially affect the ob-
served associations. Some exposures were self-reported and
therefore may be subject to underreporting. Finally, as with
all case-control studies, the results reflect associations and
should not be interpreted as evidence of causality.

Conclusions

Maternal educational attainment differed significantly
between groups (p < 0.01): incomplete secondary educa-
tion was more common in the BDs group (10.2 vs. 1.6 %;
p <0.01), whereas higher education was less frequent (24.5
vs. 30.2 %; p < 0.01). Adverse maternal behavioral factors
were significantly more prevalent among mothers of affec-
ted newborns, including smoking (13.5 vs. 5.5 %; p < 0.05)
and alcohol consumption (2.0 vs. 0.14 %; p < 0.001). No
statistically significant intergroup differences were observed
in maternal reproductive characteristics, including age
at menarche, menstrual cycle parameters, and hormonal
contraceptive use (p > 0.05). Endocrine disorders were sig-
nificantly more frequent in the BDs group (24.6 vs. 14.0 %;
p < 0.01), with thyroid diseases predominating. Maternal
health conditions, including chronic extragenital diseases
(33.1 vs. 22.0 %; p < 0.01) and genital infections (24.1 vs.
19.3 %; p < 0.01), were more prevalent among mothers of
newborns with birth defects. These findings suggest that
maternal socioeconomic, behavioral, and health-related
factors may jointly influence the risk of BDs, underscoring
their multifactorial nature and the potential role of modi-
fiable determinants. Further large-scale population studies
are needed to clarify the underlying mechanisms and causal
relationships.
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MaTtepuHCbKi GAKTOpPU PU3MKY, NOB’A3CHiI i3 BPOAYKEHUMU BAACMMU
PO3BUTKY B HOBOHOPOAXXEHUX: AOCAIAYKEHHS TUMY «BUNAAOK — KOHTPOAb»
y AbBiBCbKiN 06AACTi (YKpaiHa) y 2002-2025 pokax

Pesiome. Axryanbnicts. Bpomxeni Bamu possutky (BBP) €
OCHOBHOIO MPUYMHOI0 HEOHATAIbHOI 3aXBOPIOBAHOCTI Ta CMEPT-
HOCTi B ychboMy cBiTi. ColliaJlbHO-€KOHOMIiUHi, TOBEIiHKOBI i
MeIu4Hi (GaKTopu MaTepi MOXYTb TIPU3BOAUTH O aHOMAJIBHOTO

pO3BUTKY IJ10Aa. MeTa: OLHUTK 3B’S130K MiX OCBITOIO Marepi,
MOBENIHKOBUMU (haKTOpaMU i OKpeMUMHM Tartojoriasmu Ta BBP
y HOBOHapokKeHUX Y JIbBIiBChKiil obmacTi (Ykpaina). Marepiaau
Ta METOIU. Y NOCIIIKEHHI TUITY «BUIMAI0K — KOHTPOJIb» BUKO-
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PUCTOBYBAJIUCS MEIWYHI 3alMCU 3 TTOJIOTOBUX OYIMHKIB JIbBiB-
cbKoi objacti (2002—2025). 3aranom mpoaHaiizoBaHo gaHi 1455
HOoBOHapokeHux i3 BBP Ta 1448 310poBHX HOBOHApPOIXKEHUX
(KoHTpoJIbHA rpyria). byso oliHeHO OCBiTY MaTepi, pernpoayKTUB-
HUII aHaAMHe3, CIT0Ci0 XXUTTSI, eHAOKPUHHI po3JIaau, eKCTpareHi-
TalbHi 3aXBOPIOBAaHHST i riHekosoriudi iHdekuii. PesyapraTn.
PiBeHb oOCBiTM MaTepiB BipOriIHO BiAPI3HIBCS MiX Tpyrnamu
(p <0,01). MarepiB i3 He3aKiHYEHOIO CEPETHBOIO OCBITOIO B TPYITi
HoBoHapomkeHux i3 BBP Gyno 6Ginbire (10,2 nporu 1,6 %; Bin-
HoureHHs waHciB (BUI) = 7,069; 95% nosipuwuii intepsan (J1):
4,528—11,036; p <0,01), a 3 BULI0IO OCBiTOIO — MeHIIIe (24,5 npo-
™ 30,2 %; BII =0,811;95% J11: 0,719-0,914; p <0,01). KypinHst
(13,5 mporu 5,5 %; BIL = 2,69; 95% Al: 2,06—3,52; p < 0,001)
Ta BXMUBaHHS ankoroiio (2,0 mportu 0,14 %; BI = 14,6; 95% J1:
3,5-61,2; p < 0,001) yacriue Bin3Hayanucst cepea MarepiB AiTei
i3 BBP. EHOKpUHHI 3aXBOpIOBaHHSI TaKOX OYJIM OLIbILI MO~
penumu B rpymi BBP (24,6 nporu 14,0 %; BII = 2,02; 95% 11:

1,68—2,43; p <0,001), mepeBaxHO 3a paxyHOK ITaTOJIOTIi LU TOIIO-
niOHOI 3a/1031. XPOHIUHI eKCTpareHiTajlbHi 3axBoproBaHHs (33,1
nporu 22,0 %; BII = 1,501; 95% J1: 1,329—1,694; p < 0,01) Ta
rinekoJioriuHi iHdekii (24,1 nporu 19,3 %; BLI = 1,248; 95%
J1: 1,086—1,435; p < 0,01) TakoxX Majau BipOTigHUIi 3B’SI30K i3
BBP. BogHovac He BUSIBIEHO CTAaTUCTUYHO 3HAYYIINUX BiAMiHHOC-
Teil 11010 BiKy MEHapXxe, XapaKTepUCTUK MEHCTPYaJbHOTO M-
KJIy i 3acTOCYBaHHSI TOPMOHAJILHUX KOHTpauenTusiB (p > 0,05).
BucHoBku. ColiiabHO-eKOHOMIUHI, ITOBEIIHKOBI Ta ITOB’s13aHi 3i
300pOB’sIM (haKTOPX MaTepi MOXKYTh CITIJIbHO BIUIMBATH HA PU3UK
BUHUKHeHHs1 BBP, minTBepmxytouu ix 6araTohakTopHy eTioJorio
i posib MonudikoBaHuX AeTepMiHAHT. 11 yTOUHEHHS TPUYUHHO-
HACJTIKOBMX MEXaHi3MiB HEOOXimHi momajblli MacIuTabHi IMpo-
CITIEKTUBHI JOCTiIXKEHHS.

Ki1i04oBi c10Ba: BpomxeHi Baau pO3BUTKY; HOBOHAPOIKEH;
TOCITIDKEHHST TUTTY «BUTAI0K — KOHTPOJIb»; TIOBEIiHKOBI (haKTO-
pu; Ykpaina
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Clinical predictors of length of stay among neonates
admitted to a NICU in a secondary referral hospital
in Indonesia

Abstract. Background. Length of stay (LOS) in the neonatal intensive care units (NICUs) shows illness severity and
healthcare resource utilization. Longer hospitalizations raise the risk of complications and impose substantial economic
and psychosocial burdens on families. Evidence regarding the factors influencing NICU LOS in secondary referral
hospitals in Indonesia remains limited. Materials and methods. This retrospective observational study included 97
neonates admitted to the NICU of a secondary referral hospital in Indonesia between August 2024 and August 2025.
Independent variables were sex, mode of delivery, gestational age, birth weight, Apgar scores, age at initiation of trophic
feeding, and oxygen support category. LOS was measured in days. Mann-Whitney U and Pearson-Spearman correlation
tests were used for bivariate analysis. Variables with p < (.10 were entered into a multivariable Poisson regression model
to identify independent predictors of LOS. Results. The median LOS was 10 days (interquartile range 11; range 3—72
days), and the mean was 13.65 days. Bivariate analysis showed significant associations between LOS and gestational age
(p <0.001), birth weight (p < 0.001), Apgar score at 5 minutes (p = 0.029), age at trophic feeding initiation (p < 0.001),
and oxygen support category (p = 0.002). In the multivariable analysis, each additional week of gestational age was
associated with a lower LOS (adjusted rate ratio (aRR) = 0.25; 95% confidence interval (CI): 0.06—0.98; p = 0.047).
Each 100g rise in birth weight also reduced LOS (aRR = 0.16; 95% CI: 0.04—0.69; p = 0.002). On the other hand, each
day of delay in initiating trophic feeding was associated with a higher LOS (aRR = 2.68; 95% CI: 1.05—6.86; p = 0.039).
Conclusions. Gestational age, birth weight, and the timing of trophic feeding were strong predictors of NICU length of
stay. Early identification of high-risk neonates and timely initiation of enteral feeding may help shorten hospitalization

and improve resource utilization. This is particularly important for NICUs in resource-limited hospitals.
Keywords: neonatal intensive care; length of stay; prematurity; birth weight; trophic feeding; Indonesia

Introduction

Neonatal mortality is a leading cause of infant deaths
in developing countries [1]. The neonatal period, especially
the first week, is a critical and high-risk time, accounting
for about 75 % of neonatal deaths [2, 3]. Length of stay
(LOS) in the neonatal intensive care unit (NICU) reflects
illness severity, resource use, hospital cost, and infection
risk [4, 5].

NICU LOS is increasingly recognized as an indicator of
care quality. Prolonged LOS imposes economic and psycho-
social burdens on families, healthcare systems, and socie-
ties, especially in developing regions [6, 7].

Many studies identify birth weight and gestational age as
key predictors of NICU LOS. Systematic reviews link birth
weight, gestational age, sepsis, and respiratory disorders
with longer stays, and similar findings emerge from research
in low- and middle-income countries (LMIC) [6, 8].

Understanding LOS and its predictors not only helps
clinicians communicate more effectively with parents and
reduce their anxiety during NICU stays but also informs
strategies to reduce costs and improve care quality [9, 10].
By identifying and addressing risk factors for prolonged
LOS, healthcare providers can shorten hospitalizations [11].
However, despite the global importance of LOS, evidence
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on specific factors influencing NICU LOS in secondary re-
ferral hospitals in Indonesia is lacking. Addressing this gap
is crucial for improving neonatal outcomes and optimizing
resource allocation in these settings.

The purpose of the study was to identify predictors of
NICU LOS in a secondary referral hospital in Indonesia.

Materials and methods
Study design and setting

This retrospective observational study was conducted at
Wangaya Regional Hospital in Denpasar (Bali, Indonesia)
from August 2024 to August 2025. This hospital is a secon-
dary referral public facility serving a busy urban area. It takes
cases from nearby primary and secondary units. Wangaya
provides full maternal and neonatal care, including a NICU
for at-risk and critically ill newborns.

Ethical approval was obtained from Wangaya Regional
Hospital’s Ethics Committee (No. 000.9.2/1867/RSUDW).
Since the study was retrospective with anonymized data, in-
formed consent was not required.

Inclusion and exclusion criteria

All neonates admitted to the NICU during the study
were screened. Inclusion criteria: discharge alive and com-
plete medical records. Neonates who died in the NICU or
were referred elsewhere before completing treatment were
excluded. Of 118 neonates admitted, 21 were excluded (due
to death or transfer), leaving 97 for final analysis (Fig. 1).

Data collection

Data were extracted from medical records using a stan-
dardized form. The dependent variable was LOS, measured
in days from NICU admission to discharge. Independent
variables included demographic and clinical characteristics:
sex, gestational age, birth weight, Apgar scores, mode of de-
livery, age at initiation of trophic feeding (TF), and type of
oxygen support. Gestational age and birth weight were re-
corded at birth. Apgar scores were assessed at 1 and 5 mi-
nutes. Age at initiation of TF was the number of days from
birth to the first enteral feeding. Oxygen support was catego-
rized as nasal or non-nasal (e.g., continuous positive airway
pressure (CPAP) or mechanical ventilation).

To reduce bias, we used a standard collection form and
included only neonates with complete records. This ap-
proach reduced selection bias by including all eligible neo-
nates. Therefore, the study population consisted of all neo-
nates meeting the criteria during the specified period.

Neonates admitted to the NICU
during the study period (n = 118)

Y
Excluded (n =21):

— died during NICU admission

— referred to another hospital

\4
Included in final analysis (n = 97)

Figure 1. Participant flow diagram

Statistical analysis

Analysis used SPSS version 25. Continuous variables
were assessed for normality with the Shapiro-Wilk test.
Since several variables, including LOS, were not normally
distributed, results are presented as both mean * standard
deviation (SD) and median (interquartile range (IQR)) to
provide a comprehensive summary of the data.

Bivariate analysis was performed using the Mann-Whit-
ney U test to compare LOS across categorical variables: sex,
mode of delivery, and oxygen support. For continuous pre-
dictors (gestational age, birth weight, Apgar score, and age
at initiation of TF), we used the Pearson and Spearman cor-
relation test to assess associations.

Univariate Poisson regression used LOS as the outcome
and all candidate predictors as inputs. Model fit was as-
sessed using the deviance and Pearson chi-square statistics.
As mild overdispersion was found (deviance/df > 1), robust
standard errors were used.

Predictors with p < 0.10 in univariate tests were included
in a multivariable Poisson regression to identify indepen-
dent predictors of LOS. Subsequently, we reported adjusted
rate ratios (aRRs) and 95% confidence intervals (CI).

To assess multicollinearity among continuous predic-
tors, we calculated variance inflation factors (VIFs), with
values > 5 indicating potential multicollinearity. Subse-
quently, we ran a post-hoc power analysis using G*Power.
With a moderate effect (f2=0.15), p = 0.05, and three main
predictors, power was about 0.82. Finally, this study is re-
ported in accordance with the STROBE guidelines for ob-
servational studies.

Results

A total of 97 neonates admitted to the NICU between
August 2024 and August 2025 who were discharged alive
were included in the analysis. Baseline characteristics and
bivariate analyses are presented in Table 1.

The median LOS was 10 days (IQR 11; range 3—72),
with a mean of 13.65 days. Of the study population, 71.1 %
were male, and 28.9 % were female, with no significant dif-
ference in LOS between sexes (p = 0.898). Mode of delivery
was also not associated with LOS (p = 0.864).

Gestational age was significantly associated with LOS
(p <0.001), with greater gestational maturity corresponding
to shorter hospitalization. Similarly, birth weight showed a
significant inverse association with LOS (p < 0.001). The
Apgar score at 5 minutes was significantly associated with
LOS (p =0.029), whereas the 1-minute Apgar score was not
(p=0.051).

Age at initiation of TF was significantly associated with
LOS (p < 0.001), with later initiation linked to longer hos-
pitalization. Additionally, the oxygen support category was
also associated with LOS (p = 0.002), with neonates recei-
ving nasal oxygen support having longer LOS than those re-
ceiving non-nasal support (e.g., CPAP or mechanical ven-
tilation).

Variables with p-values < 0.10 in the bivariate analyses
were included in the multivariable Poisson regression mo-
del. As shown in Table 2, each additional week of gestatio-
nal age was associated with a lower LOS rate (aRR = 0.25;
95% C10.06—0.98; p = 0.047). Each 100-grams increase in
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birth weight is also associated with a reduced rate of LOS
(aRR = 0.16; 95% CI 0.04—0.69; p = 0.002). In contrast,
each day of delay in TF initiation was associated with LOS
(aRR = 2.68; 95% CI 1.05—-6.86; p = 0.039). Apgar scores
and oxygen support category were not significant in the ad-
justed model.

Multicollinearity was assessed using VIFs, and no evi-
dence of problematic multicollinearity was observed (all
VIFs < 5). The model demonstrated acceptable goodness-
of-fit, although mild overdispersion was present (deviance/
df=1.93; Pearson x2/df = 2.04). Sensitivity analyses yielded
consistent results (data not shown).

Discussion

This study examined the LOS of neonates admitted to
the NICU and its associated factors, including sex, mode
of delivery, gestational age, birth weight, Apgar scores, age
at initiation of TF, and oxygen support category. The mean
LOS was 13.65 days, with a median of 10 days. Comparable

findings have been reported in a study from Western Hunan,
China, which documented a mean LOS of 11.08 days [5].
Pepler et al. also reported a median LOS of 11 days in a pri-
vate NICU in South Africa [11]. In contrast, studies from
Eastern Sudan reported a shorter mean LOS of 5.1 days with
a median of 4 days [4], while research from Ethiopia found
a median LOS of 7 days [12]. These differences are likely
attributable to variations in gestational age and birth weight
across study populations.

The present study demonstrated that LOS was signifi-
cantly associated with gestational age, birth weight, and age
at initiation of TF (p < 0.05). In the multivariable analysis,
each additional week of gestational age was associated with a
lower rate of length of stay (aRR =0.25; 95% CI: 0.06—0.98;
p = 0.047). This indicates that greater gestational maturity
is linked to shorter hospitalization. These findings align with
previous research showing that gestational age is one of the
most influential predictors of LOS in the NICU [13, 14].
Murki et al. reported that each one-week decrease in gesta-

Table 1. Baseline characteristics and bivariate analysis

Characteristics n (%) or mean = SD Median (IQR) LOS, median (IQR), days p value

Sex
Male 69 (71.1 %) - 9 (5-16)

0.898
Female 28 (28.9 %) - 10 (6-18)
Mode of delivery
Spontaneous 26 (26.8 %) - 9 (5-17) 0.864
Caesarean section 71 (73.2 %) - 10 (6-17) '
Gestational age, 35.70 = 2.84 35.7 (33.9-38.0) - <0.001
weeks
Birth weight, grams 2300 + 720 2200 (1720-2950) - < 0.001
APGAR score
(1 minute) 5.75+1.74 6 (5-7) - 0.051
APGAR score 6.81 + 1.61 7 (6-8) - 0.029
(5 minutes)
Age at initiation of
TF, days 2.57 +3.52 1(1-3) - < 0.001
Oxygen support
Nasal 50 (51.5 %) - 12 (8-22)

0.002
Non-nasal 47 (48.5 %) - 8 (6-12)

Note: statistically significant at p < 0.05.
Table 2. Multivariable Poisson regression analysis for factors associated with LOS
Variable aRR (95% Cl) p value

Gestational age (per 1-week increase) 0.25 (0.06-0.98) 0.047
Birth weight (per 100 g increase) 0.16 (0.04-0.69) 0.002
Apgar score at 1 minute (per 1-point increase) 0.42 (0.02-7.39) 0.966
Apgar score at 5 minutes (per 1-point increase) 1.75 (0.24-12.78) 0.470
Age at initiation of TF (per 1-day delay) 2.68 (1.05-6.86) 0.039
Oxygen support (nasal vs. non-nasal) 0.67 (0.44-1.02) 0.064

Notes: model fit statistics: AIC = 598.84; BIC = 622.01; deviance/df = 1.93 and Pearson y?/df = 2.04 indicate

mild overdispersion; statistically significant at p < 0.05.
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tional age increased the average LOS by about 9 days. Simi-
larly, a study conducted in South Africa found that neonates
born at lower gestational ages were nearly twice as likely to
experience prolonged hospitalization (OR = 2.01; 95% CI:
1.6—-2.61) [15].

Preterm infants have a substantially higher risk of neo-
natal mortality, morbidity, and long-term developmental
complications. Compared with term infants, preterm neo-
nates are more vulnerable to complications such as respi-
ratory distress syndrome, feeding intolerance, and thermo-
regulation instability due to their physiological immaturity.
Evidence from the United States and the United Kingdom
confirms that preterm infants are readmitted to hospital
at significantly higher rates than their term-born counter-
parts. This pattern is further supported by data from LMIC
settings; a competing-risk analysis conducted in Ethiopia
found that lower gestational age and birth weight were the
strongest predictors of extended NICU stay, with complica-
tions such as respiratory distress syndrome and apnea mar-
kedly reducing the probability of timely discharge [16, 17].

Birth weight was also independently associated with
length of stay. Each 100 g increase in birth weight was as-
sociated with a reduced rate of hospitalization duration
(aRR =0.16; 95% CI: 0.04—0.69; p = 0.002). This suggests
that infants with higher birth weight achieve clinical stability
more rapidly, resulting in earlier discharge. These findings
are consistent with prior studies demonstrating that low
birth weight is a major contributor to prolonged NICU hos-
pitalization due to increased risk of complications such as
respiratory distress, hypoglycemia, and infection. Further-
more, low birth weight often reflects underlying prematurity
or intrauterine growth restriction, both of which are asso-
ciated with greater neonatal morbidity and delayed clinical
stabilization. An Ethiopian cohort study corroborated these
findings in an LMIC context, reporting that increasing birth
weight was associated with a progressively higher cumulative
incidence of discharge among preterm neonates [8, 18].

Addressing prolonged NICU stay attributable to pre-
maturity and low birth weight requires upstream interven-
tion beginning well before delivery. Maternal malnutrition,
including low pre-pregnancy weight, short stature, insuf-
ficient caloric intake, and micronutrient deficiencies, re-
mains a leading modifiable risk factor, particularly in LMIC
settings such as Indonesia. A 2024 WHO expert consulta-
tion emphasized that integrated, multisectoral programs
combining nutritional, psychosocial, and healthcare com-
ponents during the preconception and antenatal periods can
meaningfully reduce the incidence of low birth weight and
preterm birth. In the Indonesian context, strengthening an-
tenatal nutrition screening and referral pathways at the pri-
mary health center (Puskesmas) level would be a practical
and scalable strategy to reduce the burden of prematurity-
related NICU admissions. Obstetricians and midwives are
therefore well-positioned to identify at-risk mothers early
and implement evidence-based preventive measures to re-
duce neonatal morbidity and shorten NICU length of stay
[19, 20].

Age at TF initiation was another independent predictor
of length of stay. Each day of delay in TF initiation was as-
sociated with a longer hospitalization duration (aRR = 2.68;

95% CI: 1.05—6.86; p = 0.039). Early enteral nutrition sup-
ports gastrointestinal maturation and improves feeding to-
lerance, thereby facilitating earlier clinical stabilization and
discharge. These findings are consistent with WHO recom-
mendations and prior studies demonstrating that early enteral
feeding initiation is associated with shorter NICU stays and
improved outcomes. Specifically, initiation within the first
72 hours of life has been associated with reduced mortality
and shorter LOS across multiple settings [18, 21]. Evidence
from LMIC contexts further supports this relationship; a co-
hort study from Ethiopia showed that very-low-birth-weight
neonates who achieved full enteral feeding earlier had sig-
nificantly shorter NICU stays. A systematic review similarly
concluded that early enteral feeding protocols are safe and
feasible in resource-limited settings [22—24].

Sex, mode of delivery, Apgar scores, and oxygen support
category were not independently associated with LOS in the
multivariable analysis. Although Apgar scores and oxygen
support category showed statistically significant associations
with LOS in the bivariate analysis, these associations were
attenuated to non-significance following adjustment for
gestational age and birth weight. This pattern is most likely
explained by confounding: both Apgar scores and the need
for respiratory support are strongly influenced by gestational
age and birth weight, such that once these underlying deter-
minants are controlled for, the residual independent con-
tributions of Apgar scores and oxygen support to LOS are
no longer detectable. In other words, the apparent associa-
tions observed in the bivariate analysis reflect the degree of
prematurity and low birth weight rather than independent
causal pathways. These observations are consistent with pri-
or evidence demonstrating that the prognostic value of Ap-
gar scores is substantially attenuated when gestational age
and birth weight are taken into account [25].

The bivariate finding that neonates receiving nasal oxy-
gen support had a longer length of stay than those receiving
non-nasal support (median 12 vs. 8 days; p = 0.002) appears
counterintuitive, as non-nasal modalities such as CPAP and
mechanical ventilation are typically associated with greater
clinical severity. This apparent paradox may be explained,
in part, by survivor bias and selection effects inherent to the
study design. Neonates requiring more intensive respiratory
support are more likely to experience early mortality or to be
referred to higher-level facilities and were therefore exclu-
ded from the final analysis. As a result, the non-nasal sup-
port group in this study may represent a selected subset of
survivors, potentially with shorter observed hospital stays. In
contrast, neonates receiving nasal oxygen support may in-
clude a broader clinical spectrum, particularly those requi-
ring prolonged stabilization and monitoring. Importantly,
this association did not persist in the multivariable analysis,
suggesting that it was confounded by underlying factors such
as gestational age and birth weight, rather than reflecting an
independent effect of the oxygen support modality [26].

These findings have several practical implications for
neonatal care in resource-limited settings. Early identifica-
tion of neonates at high risk of prolonged hospitalization —
particularly those born preterm or with low birth weight —
can support more effective resource allocation and improve
communication with families regarding expected length of
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stay. Prompt initiation of trophic feeding represents a fea-
sible, low-cost intervention with the potential to shorten
NICU stay. In line with recommendations from the World
Health Organization, clinically stable preterm and low-
birth-weight infants should receive early enteral feeding,
ideally within the first 24—72 hours of life [27]. Initial fee-
ding volumes are typically started at low levels (approxi-
mately 10—20 mL/kg/day) and advanced gradually based on
feeding tolerance [28]. In secondary referral hospitals in In-
donesia and similar resource-limited settings, implementing
a standardized, written TF protocol should be considered a
high-priority quality improvement measure. Such protocols
should define the timing of feeding initiation, initial feeding
volumes, rates of advancement, and clear criteria for feeding
intolerance. These measures require minimal resources and

can be integrated into existing clinical workflows. Integra-
tion of such protocols into the Indonesian national neonatal
care pathway (Panduan Praktik Klinis) would further stan-
dardize practice and reduce variation across secondary-level
facilities, ultimately improving efficiency, reducing health-
care costs, and optimizing NICU resource utilization.

This study has several limitations. First, its retrospec-
tive design relied on routinely collected medical records,
which may be incomplete and subject to measurement vari-
ability. In addition, the exclusion of neonates who died du-
ring NICU admission may have introduced survivor bias,
potentially underestimating the true length of stay among
more severely ill patients. Second, although multiple clini-
cally relevant variables were included, residual confounding
cannot be ruled out due to the absence of important clinical

Table 3. STROBE Statement — checklist of items that should be included in reports of observational studies

Item No. Recommendation Relevant text from manuscript
1 2 3 4
a) indicate the study’s design with a This retrospective observational study in-
commonly used term in the title or the cluded 97 neonates
abstract
b) provide in the abstract an informative | This retrospective observational study included
Title and ab- and balanced summary of what was 97 neonates. The median LOS was 10 days
stract 1 done and what was found (IQR 11), with a mean of 13.65 days. Gesta-
tional age, birth weight, and age at initiation
of TF were significantly associated with LOS.
Lower gestational age, lower birth weight, and
delayed initiation of trophic feeding are key
determinants of prolonged NICU stay
Introduction
B Explain the scientific background and LOS in the NICUs is a key indicator of illness
ackground/ra- 2 ; . s X . L
tionale rationale for the investigation being severity, efficiency of care, and resource
reported utilization
State specific objectives, including any | This study was conducted to identify the de-
Objectives 3 prespecified hypotheses terminants of length of stay among neonates
admitted to the NICU of a secondary referral
hospital in Indonesia
Methods
Present key elements of study design This retrospective observational study was
Study design 4 early in the paper conducted at Wangaya Regional Hospital,
Denpasar, Bali, Indonesia
Describe the setting, locations, and This retrospective observational study was
relevant dates, including periods of conducted at Wangaya Regional Hospital, a
Setting 5 recruitment, exposure, follow-up, and secondary referral public hospital located in
data collection Denpasar, Bali, Indonesia, between August
2024 and August 2025
a) cohort study — give the eligibility All neonates admitted to the NICU during
criteria, and the sources and methods the study period were screened for eligibility.
of selection of participants. Describe Neonates who died during NICU admission
methods of follow-up. Case-control or were referred to another hospital before
study — give the eligibility criteria, and | completion of treatment were excluded. A
Participants 6 the sources and methods of case as- total of 118 neonates were admitted during
certainment and control selection. Give | the study period, of whom 21 neonates were
the rationale for the choice of cases and | excluded due to death or transfer to another
controls. Cross-sectional study — give | hospital for further management, leaving 97
the eligibility criteria, and the sources neonates included in the final analysis
and methods of selection of participants
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Continuation of Table 3

thods

1 2 3 4
b) cohort study — for matched studies, | Not applicable
give matching criteria and number of
exposed and unexposed. Case-control
study — for matched studies, give
matching criteria and the number of
controls per case
Clearly define all outcomes, exposures, | Independent variables included sex, mode of
predictors, potential confounders, and delivery, gestational age, birth weight, Apgar
Variables 7 effect modifiers. Give diagnostic criteria, | scores, age at initiation of trophic feeding,
if applicable and oxygen-support category. LOS was the
dependent variable
For each variable of interest, give Data were extracted from medical records
sources of data and details of me- using a standardized data collection form.
thods of assessment (measurement). The dependent variable was LOS, measured
Describe comparability of assessment in days from NICU admission to discharge.
methods if there is more than one group | Independent variables included demographic
and clinical characteristics such as sex, ges-
tational age, birth weight, Apgar scores, mode
Data sources/ of delivery, age at initiation of TF, and type
8* of oxygen support. Gestational age and birth
measurement ; .
weight were recorded at birth, Apgar scores
were assessed at 1 and 5 minutes accor-
ding to standard clinical practice, and age at
initiation of trophic feeding was defined as the
number of days from birth to the first enteral
feeding. Oxygen support was categorized as
nasal or non-nasal (e.g., CPAP or mechanical
ventilation)
Describe any efforts to address poten- | To minimize potential bias, data were extrac-
tial sources of bias ted using a standardized data collection form,
Bi and only neonates with complete medical
ias 9 . . .
records were included in the analysis. Selec-
tion bias was reduced by including all eligible
neonates during the study period
Explain how the study size was arrived | The study size was determined by including all
Study size 10 at eligible neonates admitted to the NICU during
the study period who met the inclusion criteria
Explain how quantitative variables were | Continuous variables were presented as
Quantitative 11 handled in the analysis. If applicable, mean = SD, while LOS was presented as
variables describe which groupings were chosen | median and IQR due to its skewed distribution
and why
a) describe all statistical methods, Bivariate analyses were conducted using the
including those used to control for Mann-Whitney U test and Person-Spearman
confounding correlation test. Univariate and multivariable
Poisson regression analyses were performed
b) describe any methods used to exa- Not applicable
mine subgroups and interactions
¢) explain how missing data were ad- Only neonates with complete medical records
dressed were included in analysis; no imputation was
Statistical me- 12 performed for missing data

d) cohort study — if applicable, explain
how loss to follow-up was addressed.
Case-control study — if applicable, ex-
plain how matching of cases and controls
was addressed. Cross-sectional study —
if applicable, describe analytical methods
taking account of sampling strategy

Not applicable

Describe any sensitivity analyses

Sensitivity analyses yielded consistent results
(data not shown)
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Continuation of Table 3

study objectives

1 2 3 4
Results
a) report numbers of individuals at A total of 118 neonates were admitted during
each stage of study — e.g., num- the study period, of whom 21 were excluded
bers potentially eligible, examined for due to death or transfer to another hospital
eligibility, confirmed eligible, included for further management, leaving 97 neonates
in the study, completing follow-up, and | included in the final analysis
Participants 13* analyzed
b) give reasons for non-participation at | 21 neonates were excluded due to death or
each stage transfer to another hospital for further mana-
gement
Consider use of a flow diagram Fig. 1 shows the flow of participants through
the study
a) give characteristics of study par- Baseline characteristics of the study popu-
ticipants (e.g., demographic, clinical, lation, including sex, gestational age, birth
social) and information on exposures weight, Apgar scores, and oxygen support,
and potential confounders are presented in Table 1
Descriptive data 14* b) indicate number of participants with Not applicable
missing data for each variable of inte-
rest
c) cohort study — summarize follow-up | Not applicable
time (e.g., average and total amount)
Cohort study — report numbers of
outcome events or summary measures
over time
Case-control study — report numbers
Outcome data 15* in each exposure category, or summary
measures of exposure
Cross-sectional study — report num- The median length of stay was 10 days (IQR
bers of outcome events or summary 11), ranging from 3 to 72 days
measures
a) give unadjusted estimates and, if ap- | Variables with p-values < 0.10 in the bivari-
plicable, confounder-adjusted estimates | ate analyses were included in the multivari-
and their precision (e.g., 95% Cl). Make | able Poisson regression model. The model
clear which confounders were adjusted | adjusted for gestational age, birth weight,
for and why they were included Apgar scores, age at initiation of trophic
feeding, and oxygen support category, as
these variables were considered clinically
relevant predictors and met inclusion criteria.
Higher gestational age (aRR = 0.25; 95% CI
0.06-0.98; p = 0.047) and higher birth weight
Main results 16 (aRR = 0.16; 95% CI 0.04-0.69; p = 0.002)
were independently associated with shorter
LOS, while delayed initiation of TF was asso-
ciated with prolonged LOS (aRR = 2.68; 95%
Cl 1.05-6.86; p = 0.039)
b) report category boundaries when Not applicable
continuous variables were categorized
c) if relevant, consider translating esti- Not applicable
mates of relative risk into absolute risk
for a meaningful time period
Report other analyses done — e.g., Sensitivity analyses were performed to
Other analyses 17 analyses of subgroups and interactions, | assess model robustness, and the results
and sensitivity analyses remained consistent (data not shown)
Discussion
Key results 18 Summarize key results with reference to | Gestational age, birth weight, and timing of

TF initiation were key determinants of LOS
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End of Table 3

1 2 3

4

Discuss limitations of the study, taking
into account sources of potential bias or

This study has several limitations, including
its retrospective design, small sample size,

Limitations 19 imprecision. Discuss both direction and | and single-center setting
magnitude of any potential bias
Give a cautious overall interpretation of | This study has several limitations, including
results considering objectives, limita- retrospective design, survivor bias due to
Interpretation 20 tions, multiplicity of analyses, results exclusion of non-survivors, residual confoun-
from similar studies, and other relevant | ding from unavailable clinical variables, small
evidence sample size, and single-center setting
Discuss the generalizability (external The findings may not be generalizable to
Generalizability 21 validity) of the study results other settings such as tertiary NICUs or rural

healthcare facilities

Other information

Funding 22

Give the source of funding and the role
of the funders for the present study and,
if applicable, for the original study on
which the present article is based

This study was not supported by any external
funding

Notes: an explanation and elaboration article discusses each checklist item and gives methodological back-
ground and published examples of transparent reporting. The STROBE checklist is best used in conjunction
with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org, Annals
of Internal Medicine at http://www.annals.org, and Epidemiology at http: //www.epidem.com). Information on
the STROBE Initiative is available at www.strobe-statement.org; * — give information separately for cases and
controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-

sectional studies.

factors such as respiratory distress syndrome, sepsis, nec-
rotizing enterocolitis, and duration of respiratory support.
These variables may influence both clinical management
and hospitalization length. Third, the study was conducted
at a single secondary-level referral hospital with a relatively
small sample size (n = 97), which may limit statistical power
and reduce the precision of effect estimates. This also re-
stricts the generalizability of the findings to other settings,
including tertiary care centers or rural healthcare facilities.

Despite these limitations, the study provides valuable
insight into resource-limited secondary-level NICUs in
LMIC settings. A clearer understanding of these determi-
nants may inform targeted, context-appropriate strategies to
improve the quality and efficiency of neonatal care in simi-
lar settings.

Conclusions

Gestational age, birth weight, and timing of trophic fee-
ding were identified as significant predictors of NICU length
of stay. Higher gestational age and greater birth weight shor-
tened the hospital stay, whereas delayed feeding prolonged it.
These findings highlight the need to improve perinatal care
and early feeding practices to reduce NICU length of stay.
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KAiHI4YHI npe AMKTOPU TPUBAAOCTI NepeGyBaHHS Y BIAAIAEHHSIX iHTEHCMBHOT Tepanii HOBOHAPOAXEHMX
Y AiKAPHi BTOPUHHOT AQHKU B IHAOHESii

Pesiome. Akryanbhictb. Tpusaniicte mnepebysanns (TIT) y
BiJTIIEHHSIX iHTEeHCUBHOI Tepartii HoBoHapoxkeHux (BITH) Bi-
nobpaXae TSDKKICTh 3aXBOPIOBAHHSI i BUKOPHMCTAHHS pPeCcypcCiB
OXOpOHM 310poB’s. TpuBajillla rocmiTaiizallis MiIBUIILYE PUZUK
YCKJIaJIHEHb Ta CTBOPIOE 3HAYHE €KOHOMIUHE il MCHUXOCcolLiaTbHe
HaBaHTaxXeHHs Ha ciM’i. Jlokasu 111010 HakTopis, sIKi BIUIMBAIOTH
Ha TI1 y BITH y nikapusix BropuHHOro npodimo B IHmoHesii,

3aUIIAIThC oOMexXeHnMHU. Marepianu ta metoau. Lle pe-
TPOCTIEKTUBHE oOcepBalliiiHe MOCTiIKeHHS BKIItoyaio 97 miteid,
TOCIIITaIi30BaHUX 10 BiIMiJIeHHS iHTEHCHUBHOI Teparlii HOBOHa-
POMXEHMX Y JiKapHi BTOpMHHOIO mpodiaio B IH1oHE3il B mepion
3 ceprias 2024 poky a0 ceprHst 2025 poky. HeszanexxHumu 3miH-
HUMMU OYJIM CTaTh, CIIOCIO PO3POKEHHS, recTalliiHUii BiK, Maca
TiJla TIpA HApOIKEHHI, OILIiHKA 3a IIKaJIol0 ATirap, BiKk HA MOMEHT
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MOYaTKy TPOohiYHOTO TOAYBaHHS i TUT KUCHeBOI miaTpumku. TI1
BUMipIOBaIM B AHSX. 1151 1BOGbaKTOPHOTO aHalli3y BUKOPHCTO-
ByBaJIM KpuTepiii ManHa — BiTHi Ta kopensuiithi Tectu ITip-
coHa — Cripmena. 3miHHi 3i 3HaueHHsIM p < 0,10 Oy BBeneHi
B OaratoBUMipHY Momesb perpecii [lyaccoHna mist omiHky He3a-
nexuux npenuktopis TI1. Pesyabratn. Meniana TI1 y BITH
craHoBwia 10 nHiB (iHTepKBapTWIbHUIA Nianma3oH 11; miamaszoH
3-72 nobu), a cepeaHe 3HaueHHs — 13,65 nHs. JIBodakTop-
HUI aHali3 MMoKa3aB CTAaTUCTUYHO 3HauYyIIMi 38’5130k Mix TITy
BITH Ta recrauiinium Bikom (p < 0,001), Macoro Tija mpu Hapo-
mxeHHi (p < 0,001), oliHKoO 3a 1IKaa010 Anrap Ha 5-i XBUJIMHI
(p = 0,029), Bikom moyatky TpodiuHoro romysanus (p < 0,001)
i Tumom kwmcHeBoi mintpumku (p = 0,002). ¥ GararoBumipHO-
MY aHaJli3i KOXXeH IOAaTKOBUI THXKIEHb TecTalliifHOro BiKy OyB
noB’si3aHuii i3 Hkuolo TIT y BITH (ckopuroBaHe BimHOIIEHHS
noka3HukiB (aRR) = 0,25; 95% nosipuwmii intepsan (AI): 0,06—

0,98; p =10,047). KoxHe 30i1bIIIEHHST MacH Tijla TIPYU HAPOXKEeHHI
Ha 100 r takox 3Hmxysajio TIT y BITH (aRR = 0,16; 95% Al:
0,04—0,69; p = 0,002). 3 iH1IOro OOKY, KOXEH J€Hb 3aTPUMKHU
MoYaTKy Tpo(iyHOro ToayBaHHs OyB ITOB’SI3aHMIl 3i 30iTbIIEH-
usm TI1 y BITH (aRR = 2,68; 95% [1: 1,05—6,86; p = 0,039).
BucHoBku. [ecrauiinuii Bik, Maca Tijla IpyM HapOIXKEHHI i Jac
MoYaTkKy TpohiyHOTO rogayBaHHs O0yJIU CUJIbHUMU MPEeAUKTOPaMU
TPUBAJIOCTI MepeOyBaHHs y BiJIEHHI iHTEHCUBHOI Teparlii Ho-
BOHApOKeHNX. PaHHE BUSIBJICHHSI HOBOHAPO/IKEHNX BUCOKOTO
pU3UKY Ta CBOEYACHUI TMOYATOK €HTEPAJIbHOTO TOAYBAaHHS MO-
XKYTb CIIPUSITU CKOPOUEHHIO TEPMiHY rOCIiTali3allii Ta MO~
TH BUKOPUCTAHHS pecypciB. Lle ocobauBo Baxmso nist BITH y
JTIKapHSIX 3 0OMEXeHUMU pPecypcaMu.

Kir049o0Bi cjioBa: intencusHa Teparis HOBOHAPOMKEHUX; TPU-
BaJlicThb MepeOyBaHHsI; HENOHOIIEeHICTh, Maca TiJla MPU Hapo-
JKeHHI; TpodiuHe romyBaHHs; IHIOHE3isT
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HikoHosa B.B.", HikoHos B.B.?

"Aep>KaBHQ YCTAQHOBA «IHCTUTYT OXOPOHM 3A0POB S1 AITEV TA MIANITKIB HOLIIOHQABHOI QKQAEMII MEAMYHMX HAYK
YipaiHum», M. Xapkis, YkpaiHa

°XQapKIBCbK HALIIOHQABHMI MEANYHU YHIBEPCUTET, M. XapKiB, YKpQiHQ

MopdOoPYHKLIOHAABHE PEMOAEAIOBAHHS MIOKAPAQ
B NIAAITKIB i3 N€PBUHHOIO APTEPIAAbHOIO riNnepTeHsIElo:
Pe3yAbTATU PIYHOrO NPOCNEKTUBHOIO CNOCTEPEXEHHS

Pestome. Axmyaavnicmo. Apmepiansha einepmen3is 6 nionimkoeomy 6iyi acoyiroemocs 3 panHim po3eumKom ono-
CcepedK0BaHUX 2iNepMeH3ier Ypadcenb opeanie-miuerell. Bueuents inousioyaisHoi cmabinbHocmi munie pemooento-
BAHHS MIOKApOa 6 OUHAMIYI € KpUMUYHUM O cmpamuikauii kapoiogackyasaprozo pusuxky. Mema docaidncenus:
sueuUMU OUHAMIKY MOPOOPDYHKUYIOHANLHO20 PeMO0ent08aHHA Miokapda ma 020 iHOu8ioyaivHy eapiabenvHicmoy y
nioaimkie 3 nepeunHol apmepiaivHoio einepmensieto (IIAI) ynpoooexc piunoeo npocneKmugHo20 CHOCMEPENCeHH.
Mamepiaiu ma memodu. Oocmexcero 108 nionimkie uonoeivoi cmami eixom 14— 17 pokie 3 I[TAI i HopmanvHoo
macoio mina (indexc macu mina 21,8 = 0,2 ke/m?). Au3aiin 00caioncentss — NPOCNeKmusHe cnoCmepejceHHs (eHo-
muny. [losmophne o6cmedcenns uepes 1 pik npoitwau 30 nauienmie (0omexnceHHs 8UOIDKU 3yMOBAEHE MiepAUiliIHUMU
npouecamu 8HACAIO0K 3anposaddiceHts 60EHH020 cmany). Bukopucmosysaiu exokapdioepagiro (ASE/EACVI, 2023)
i dobose monimopysantsa apmepiansrozo mucky. Ouyintosaru eeauuuny egpexmy (Cohen’s d) i cmamucmuuny nomyoic-
nicmo (1 — B). Pesyabmamu. Becmarnosneno, wo TIAT y nionimkie cynpogodicyemucs 00 eMHOI0 nepe6yoogor 1i602o
wnyHouka (kinyeso-oiacmoniunuti 06'em +19,6 %, d = 1,04) i spocmanusm macu miokapoa (na 23,5 %, d = 0,62) 3a
ymosu 36epedceroi cucmoniunoi ¢ynxuii (d = 0,06). lemodunamivnuii npoinse xapakmepuszyeascs nepeealcaHHIm
einepkinemuunoeo muny kposoobiey (d > 1,0 das yoapHoeo i xeuaunHo2o 00°emy). Piunuii moHimopune 6Us6u6 8UCOKY
iHOUBIdyanvHy naacmuunicms cepys: 3MiHa muny pemodeatoganus eidoyrace y 33,3 % nionimkis. I30av06ana einep-
mpogis 1i6020 wiAYHOUKA npodemoHcmpyeana mpanzumopruti xapaxmep (peepecis 100 %), mooi sk duramauiiini i
KOMOIHOBAHI MUnU 8UABUAUC CMAbiAbHUMU namepHamu. Buseneno eipocione niosuuerus weuoxocmi yupKyasmop-
HO20 6K0poUeHHs 6040KoH (d = 0,65; nomyxcricms 78,4 %), wio mackysanocs cmabinbHicmio cepedHboepynosux 3ua-
uenv. Bucnoeku. Iliorimku 3 [IAI wonoeivoi cmami Oemoncmpyioms eupaicere, ane 2emepozeHne pemooeato6ants Mi-
okapaa. Ilosna peepecis einepmpoghiunoeo komnonenma Ha mai cmabinbHocmi dunamauii 00TpyHmMo8ye HeoOXiOHicmb
pe2yaapHo20 exokapdioepagiunoeo KOHMpoo 045 po3medcy8anus hizionoeiunoi adanmauyii nybepmamy 6io gopmy-
B8aHHS CIMIUKOI NAMOA0TUHOI apXimeKmMOoHIKU cepuys.

KimouoBi cinoBa: niosimxu; nepeunna apmepianvna cinepmen3is; pemodentoganus miokapoa; exoxapoioepagis;
npocnekmugHe cnoOCMepedNceHHs; 2eOMempis 1i6020 WAYHOUKA; GeAUHUHA epeKmy

BCTYI'I CepLEeBO-CYAMHHOTO MporHo3y [2, 12]. [lobanbHa moiu-

AptepianbHa rineprensis (Al') y miTeit i mimmiTkiB Ha  peHicTb Ay IUTS4iil TTOMyJIsIii CTAHOBUTh OJ1M3bKO 4 %,
ChOTOAHI BM3HAHA ONHIEI0 3 HAWBAXJIMBIIIMX IPOOJIEM  OEMOHCTPYIOUM CTIMKYy TEHAEHIII0 OO 3pOCTaHHS Ilapa-
nemiaTpii, 110 3yMOBJIEHO CTPIMKMM 3POCTaHHSM ii MOIIM-  JIEJIbHO 3 MOIIMPEHHSIM OXUPIHHS Ta 3MiHAMHU CIIOCOOY
peHocrti [1, 11] Ta moBemeHMM BIUIMBOM Ha ¢opMyBaHHS  XuUTTA [1, 15]. CyyacHa KOHILIEILsI pO3IISiAA€E I0OBEHUIbHY
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AT sIK maToJ10Ti0 3 BUpaXXeHUM e(hEeKTOM «TPEKiHTYy», KOJIU
MHiABUILIEHUI piBeHb apTepiaabHOro Tucky (AT) 30epira-
€ThCSI B TOPOCTOMY Billi, ACOLIIOIOYUCH i3 paHHIM PO3BU-
TKOM aTepOCKJIepo3y Ta CTPYKTYpHO-(PYHKIIIOHAJTbHUMU
3MiHamu cepist [3—6].

TMaTodiziosorist mimTiTKOBOI TilepTeH3ii Mae MyJIbTH-
dakTOpHUII XapakTep i BKJIIOYAE aKTUBAIlil0 HEHPOTYMO-
paJbHUX CUCTEM, CHAOTENAIbHY TMCHYHKIIIIO Ta OKCHUIA-
TuBHUII cTtpec [2, 7]. Lli MexaHi3MHU iHILiIOIOTH PO3BUTOK
OIIOCEPENKOBAHMX TillePTeH3I€I0 ypaxkeHb OpraHiB-Millle-
Heii (HMOD), mo MoxXyTh MaHidecTyBaTu BxXe B IIyOep-
TaTHOMY Iepioni y ¢opwmi rineprpodii JiBoro IuIyHOYKa
(TJILL), 3pocTaHHs )KOPCTKOCTI apTepilt i TOBILIMHU KOMII-
nekcy iHtuma-menia [8—10]. Xoua TJIII BusiBAsiETbCS
MpUOJM3HO B TPETUHM MallieHTiB [12], cyyacHa miarHoc-
tuHa napaaurmMa ESC (2024) 3MmintyeTbes Big cyTo MOp-
GoMeTpUYHOI OLIHKMU [0 aHali3y CyOKJIiHiYHOI Miokap-
IiaJlbHOI OUCYHKILII, SKa 9acToO Nepeaye aHaTOMIYHUM
3minam [11, 13].

Oco0iMBY CKJIAAHICTh y TeAiaTpUYHIi MpaKkTUIli cTa-
HOBMTb iHTeprpeTalis MophoGyHKIIOHAIBHNX ITOKa3HU-
KiB 4epe3 IOTY>KHUI1 BIUIUB iHaekcy Macu Tija (IMT) i cra-
TeBoro gumopdismy [15, 16]. BcraHOBIEHO, 110 OXUPIHHS
€ He3aleXXHUM (HaKTOpOM, SIKMI BM3HA4Ya€ 30iJIbIIIEHHS
Macu Miokapja HaBiTh 3a BiAICYyTHOCTi miaBuineHoro AT
[14]. ToMmy BUBYEHHSI «9MCTOTO» BILUIMBY IMEPBUHHOI apTe-
pianbHoi rineprensii (ITAT) Ha cepiie B MiATiTKiB 40J0BIUOT
CTaTi 3 HOPMaJIbHOIO MAacolo Tijla € KPUTUYHO BaXKJIMBUM
JIJIST pO3yMiHHSI TMATOreHe3y i30JIbOBAHOrO TilepTEeH3MB-
HOTO peMojentoBaHHs. He3Bakaroun Ha 3HaYHY KiJIbKiCTh
TMOCITIIKEeHb, TTUTAHHS CTaOUIBHOCTI 1 iHAMBIAYyaJIbHOT Ba-
piabGesIbHOCTI TUITIB peMOJIeIIOBaHHSI MioKap/ia B IMHaMIIli
MPOCIIEKTUBHOTO CITOCTEPEXKEHHS 3aJIUIIAIOTBCS HENOo-
CTaTHbHO BUCBITJIEHUMU.

Merta [AOCHIIKEHHA: BUBYNUTH AWHAMIKYy Mopdo-
(YHKIIIOHAJIbHOTO PEeMOIEIIOBAaHHS MioKapaa Ta IOro
BapiaOeIbHICTh Y MiIUITKIB i3 MEPBUHHOIO apTepiaibHOIO
TiMepTeH3i€l0 YIMPOAOBX PiYHOIO MPOCIEKTUBHOIO CITO-
CTEpEeXKEHHS.

Marepiaam Ta meToamn

Jo mocaimxkeHHs O0yno 3amydeHo 108 mimriTKiB 4oi10-
Bivoi ctaTi BikoM 14—17 poxiB i3 miarHo3oMm [IAI. Csi-
noMe (popMyBaHHSI BUOIPKM BUKJIFOUHO 3 OCi0 40JI0BiUO1
CTaTi TO3BOJIMJIO HiBEJIOBATU BIUIMB T€HIEPHO JEeTEPMi-
HOBAHMUX OCOOJMBOCTEI MyOepTaTHOTO Tepioay Ha MOp-
¢oreHe3 miokapma. OOCTexXeHHs IPOBOAMIOCS Ha 0Oasi
KOHCYJIBTaTUBHOI MOJIKJiHIKM Ta KIiHiku Y «IHCcTUTYT
OXOpOHM 370poB’s miTeid Ta mimiaitkiB HAMH VYkpai-
HU». 1 BUBYEHHSI MPUPOIHOI €BOJIIOLIT MOp(PodhyHK-
LiOHAJIBHOTO (EHOTUIlY cepusl OyJo NPOBELEHO Mpo-
CMEKTHUBHE criocTepexeHHs 3a 30 malieHTaMu OCHOBHOT
rpyIu, SIKi IPOMIILIM TTOBTOPHE 0O0CTeXXeHHS yepe3 1 pik
Mmicyisi MEpBUHHOTO 3BepHEHHs. KOHTpOJIbHY TpyIly cTa-
HoBWIM 30 MPaKTUYHO 310POBUX ITiTITKIB aHAJIOTIYHOTO
BIiKy Ta CTarTi.

PoGora mana xapaktep MPOCTIEKTUBHOTO CITOCTEPEXK-
HOTO JocimkeHHs peHotulry. OliHKa e(PeKTUBHOCTI KOH-
KpPETHHUX CXEM TilIOTeH3MBHOI Teparlii He BXOAWJa 10 3a-
BIaHb TAHOTO eTaIy.

Kpurepii BKII0UeHHS Ta BUKJIIOYEHHS. 3 TOCIiKEHHS
Oy/IM BUKJIIOYEHI MALli€EHTU i3 CUMIITOMATUYHUMU (hopma-
MM apTepiaibHOi rinepreHsii (heoxpoMouToMa, BPOIKEHI
Baay ceplisi, HUPKOBA IaTOJIOTisI TOIO), a TAKOX IMi/UTITKI
i3 CYIMyTHBOIO TMATOJIOTIEIO, MiATBEPIKEHO By3bKUMU CIIe-
miamicraMu. OKpeMUM KpUTEPiEM BUKJTFOUEHHST OyJia HasiB-
HICTh HAJUTMIIIKOBOI MacH Tiyia a6o oxupinHs (IMT > 85-it
MEePLEHTUITb BiIMOBITHO JI0 BIKOBUX i CTaTeBUX HOpPMaTH-
BiB). lle mo3BommIo i30mM10BaTH MpPSIMMI BIUIAB TillepTeH-
3MBHOTO YMHHMKA Ha MiOKapll, BUKJTIOUMBIIN METabOIiu-
HUI (aKTOP SIK HOTeHLIMHMI KODaKTOP CTPYKTYPHUX 3MiH.

Kniniune oOcTexXeHHSI BKJIIOUYAIO OLIHKY (Pi3MIHOro
PO3BUTKY. [1JIs1 OLIiIHKM H1Oro TapMOHIMHOCTI po3paxoByBa-
1 ingekc macu tina (IMT) 3a dopmynoio: BMI = m/ h?, e
m — Mmaca tija (kr), h — 3pict (M). CepenHiii 3pict obcTe-
>keHux ctaHoBuB 175,8 = 0,7 cm, maca tina — 67,8 + 1,8 kT.
Cepenniii IMT mo rpymi ctanoBuB 21,8 + 0,2 kr/m?, 110
BiImoBigazo MexxaM HOPMHU.

[MokaszHuku odicHOro aprepiaabHOrO TUCKY B MiJJTIIT-
kiB 3 [TATI BapitoBanu Bin 125 1o 160 MM PT.CT. JUTSI CUCTO-
sigHoro (CAT) i Bim 60 1o 95 MM PT.CT. JUTSI TiaCTOJIIYHOTO
(IAT) Tucky. JloboBe MOHITOpYBaHHSI apTePiaIbHOTO THUC-
Ky OpoBOAWIn 3a gormomorolo anmapara ABPM-04 (Yrop-
IIMHA). AHaJIi3yBalu TaKi ImapamMeTpu: CepeaHi 3HaUeHHS
CAT i JAT y neHHwMit i HiYUHUMI yac; iHAEKC Yacy rinepTeH-
3ii; mooosuii ingekc st CAT i JAT.

MopdodyHKIiOHaTbHI mapaMeTpu cepiisi BUBYAIU B
M- i B-pexumax (natuuk 3,5 MIir) Ha anapari Vivid S5 GE
3a craHaaptHolo Metonukoro ASE/EACVI (2015/2023).
BusHauanu taki mokasHuku: giametp aoptu ([1A), niametp
niBoro niepeacepas (JJITT) i mpaBoro nutyHouka (JIITTLL);
kiHneBo-giactoniyauit  (KJIP) i kiHueBo-cucroniuHmii
(KCP) posmipu miBoro nuryHouka (JILI); xiHmeBo-mia-
croniunuii (KJ10) i kinueBo-cucroniunuii (KCO) 06’emu
JIIII; ToBIIMHY MiOKapaa 3aaHboi cTiHku (TM, ) 1 Mixk-
LITYHOUKOBOI neperopoiaku (TM,, 1), @ TaKOX aMILITy Ly
iXHbOI eKCKYpCil (AM, ., TaAM, . ). Macy miokapna JITI
(MMJIL) pospaxoByBaiu 3a dopmyiaoro R.B. Devereux
BignoBinHo 10 pekomeHnaniii ASE/EACVI (BamizoBaHa
JUTSt JIIHIRHUX BUMipioBaHb y M-pexumi). [Haekc macu mi-
okapaa (IMMJILL) BuszHavanu sik BigHomeHHs MMUJILL
JIO TUJIOIII TOBEpXHi Tina. {omaTkoBO po3paxoByBaJid MO-
Ka3HUKM BHYTPIITHbOCEPIIEBOI TeMOAMHAMIKW: YIapHUI
00’eM (YO), xBunuHHUI 00’eMm (XO), dpakiito BUKUIY
(®B), cepuesnii ingexkc (CI), MBUAKICTh HUPKYISITOPHO-
ro BKOPOYEHHST BOJIOKOH Miokapaa (V 1I.B.) i CUCTOJIiuHe
ckopoueHHs giamerpa JIIII (A% D).

CraTucTUYHY 00pOOKY pe3y/abTaTiB IPOBOAWUIN 3 BU-
KOPUCTaHHSIM METO/iB BapialliiHOI CTaTMCTUKM 3a [0-
nomoror Tmakera mporpam Statgraphics Centurion XV
Version 15.1.02. KinbKicHi MMOKa3HUKM TIOAAHI SIK cepeli-
He apudMeTUUHe Ta iioro craHaapTHa noxubka (M £ m).
[lepeBipKy Ha HOPMaJIbHICTb PO3IOALTY 3AiMCHIOBAIN 3a
noroMoroto kpurepito [anipo — Binka. Jlyist aHamizy mo-
Ka3HUKIB y JWHaMIlli CriocTepexXeHHs (3aJiexkHi BUOipKU)
BUKOPUCTOBYBaIM MapHUii t-kputepiii CTblogeHTa (rpu
HOpPMaJbHOMY pO3IIOAiIi) a0 HelmapaMeTPUIHUN KPUTe-
piii BinkokcoHa mis 3B’sI3aHUX CYKYITHOCTE. Y BUMamgKax
MaJIuX BUOIpOK, Y SIKMX HOPMAJIbHICTh PO3IOIiIy He Oyia
MMiaTBepIKeHa, IJisl MOPiBHSIHHS pO3IOAiIiB 10AaTKOBO 3a-
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crocoByBaiu Kputepiii Koamoroposa — CwmipHoBa. Ilo-
PiBHSIHHSL 1€KiJIbKOX TPYII IIPOBOIMIIM 32 JOTIOMOTOIO OJl-
HodakTopHOro aucnepciitHoro aHaizy (ANOVA).

OuiHKy TMHaMiK1 MOKa3HUKIB MPOBOAWIU 32 HACTYII-
HUMM MapamMeTpaMu:

— abcoutoTHa 3MiHa (A): po3paxoBaHa SIK Pi3HUIIST MixX
MOKa3HUKaMU TPy KOHTPOJIIO Ta OCHOBHOI TPYITH; T0-
BTOPHOTO Ta TIEPBUHHOTO OOCTEKEHb;

BimHOCHA 3MiHa (%A): BimoOpaxkae BiJICOTKOBMI TIpH-
picT a00 3HMKEHHS MOKa3HWKAa BiTHOCHO BUXiITHOTO PiBHSI;

— 95% nosipunii inTepBan (95% J1I): po3paxoBaHMit
JIJIST OLIIHKM TOYHOCTI i BipOTiZHOCTI BUSBJICHUX 3MiH.

Jsg OLiHKM CHJIM MiXTPYyHOBMX BiIMiHHOCTEM i 3Ha-
YyIIOCTi AUHAMIKM BUKOPUCTOBYBaIM KoedillieHT KoeHa
(Cohen’s d). Po3mip edekTy pospaxoByBaJM SIK BiHO-
LIEHHS Pi3HUILI cepelHiX 3HAUeHb 10 00 €IHAHOrO CTaH-
JIapTHOTO BiAXWJIeHHS. [HTepIpeTallito MpoOBOAUIN 3a 3a-
raJibHONpUHATUMU Kputepisamu: d = 0,2 — Mmanuii epexr,
d =0,5 — cepenniii, d > 0,8 — Benukuii epekT. JlomaTkoBo
MPOBOIMIIN aHAJIi3 CTATUCTUYHOI MOTYXHOCTI (1 — ) uIst
OLIIHKY HAmifHOCTi OTpMMAaHMX pe3yIbTaTiB i MiHiMi3alil
PU3UKY MTOMUJIOK APYroro poay. CTaTUCTUIHO 3HAYYIITUMU
BBaxanu pe3yabratu mpu p < 0,05.

Etuuni HopMH. J1OCTiIKEeHHST TIPOBEICHO BiMIOBIIHO
0 €TUYHUX i MOpaJibHO-TIpaBoBUX BuMor Cratyty YKpa-
iHCBhKOI acouialii 3 6ioeTuku Ta HopMm GCP (1992), GLP
(2002), mpuHiumiB IenbciHCHKOI AeKIapallii mpaB JIIOaU-
Hu. IIpotokon cxsameHo KomiteTom 3 GioeTWKuU Ta ne-
oHroJ1orii yctaHoBu (tipotokos Ne 1 Bim 19.01.2021). Ha
y4yacThb y JIOCHIIKEHHI OTpUMaHO iH(OpMOBaHy 3romy Bif
0aTBKIB IiTeil i caMUX ITiIJIITKIB BiKoM Bif 14 poKiB.

PesyAbTaTH

Ak Bimomo, ripodinb AT € He3anexxHuM (HaKTOpOM He-
cnpusaTinBoro mepebdiry Al 3 ¢opMmyBaHHSIM ii ycKiam-
HeHb. [lokasHUKM 1OOOBOrO MOHITOpYBaHHSI apTepiab-
Horo TucKy B 108 maiieHTiB JO3BOJMIM PO3MOAIIUTH X
Ha 4 TpyIu, SIKi BiApi3HSIMCS 3aJIe3KHO Bif 10O0BOTO Mpo-
¢inro apTepiaabHOro TUCKY. Tak, mepiy rpymny CTaHOBWJIN
50 mimmiTkiB (46,30 % (95% Al: 36,9—55,7)) 3 HOpMaub-
HUM HIYHMM 3HIKEHHSIM apTrepiasibHOTo TUCKy (dipper).
VY npyry rpymy yBivimos 31 mauieHnt (28,70 % (95% JI:
20,2—37,2)) 3 HemocTaTHIM HiYHUM 3HMXeHHSIM AT (non-
dipper). Y Tperiii Tpymi Oyau MiAIiTKK 3 HAAMIpHUM Tia-
IIHHSIM apTepialIbHOrO TUCKY B HIYHMI ITepion yacy (over-
dipper) — 15 oci6 (13,89 % (95% Al: 7,4—20,4)). Jlutue y 2
mimritkiB (1,85 % (95% A1: 0,0—4,4)) OyB 3apeecTpoBaHMit
HIYHMI TiAAOM apTepiaJbHOTO TUCKY, 110 J03BOJIMJIO Bil-
HECTH ix 10 rpymnu night-peaker.

Ilepiio1o 1aHKOIO MATOTEHETUYECKOTO IIpoLiecy nepedy-
JIOBU CEPLIEBO-CYAMHHOI CUCTEMU TIPU apTepialibHiii rinep-
TEH3il € peMoJIe/IIOBaHHS ceplisd. AKTYaJIbHiCTb BUBUYEHHSI
CTPYKTYPHOI NMepeOyaoBY JIiBOTO IUIYHOYKA YM HOro pe-
mozemoBaHHs Tipu [TAT y mijutiTkiB 0OymMOBJieHa TUM, 110
BOHA € OJHUM 3 OCHOBHUX ITyCKOBMX (pakTOpiB mpu (pop-
MyBaHHI CUCTOJIIYHOI i AiacToniyHo1 nucdyHKIii MioKap/a,
BUHUKHEHHS i MPOTpecyBaHHSI CEPLIEBOI HEAOCTATHOCTI.

O11iHI0I0YM TTapaMeTpH ceplis Ta CUCTEMHOI FeMOIMHa-
Miku B maiTKiB 3 I1AI' i B KOHTpOAbHI# TpyMi, BUSBUIN
Taki oco0auBOCTi (TabI. 1).

KommnekcHuit aHaniz MopdodyHKITiOHAILHOTO CTaHy
cepisl B mimnitkiB 3 ITAI' BUSIBUB CTaTUCTUYHO 3HAYYIILY
CTPYKTYpHY IepeOyloBy MiokKapaa Ta 3MiHY MapameTpiB
LIEHTPaJIbHOT TeMOJIMHAMIKN TTOPiBHSIHO 3 TPYINOI0 KOHT-
poutio (Tabu. 1).

BcraHoBIIeHO BUpakeHy AWIATALIiI0 TTOPOKHUH CEeplLIst
B MallieHTiB ocCHOBHOI rpynu. KiH1eBo-aiacToniyHuit po3-
Mip JILL 6yB Bumm Ha 7,6 % (A = +0,36 cM; p < 0,001), a
KiHIIeBO-IiacTomuyHmii 06’eM — Ha 19,6 % (A = +20,4 cm?;
p <0,001) BiTHOCHO MOKa3HMKIB 3M0POBUX MimTiTKiB. Haii-
OibII BUpaKeHa BiTHOCHA 3MiHa cepel MOP(POMETPUUHUX
rmapaMeTpiB 3acgikcoBaHa 3 OOKy MpaBMX BiIJIiIIB cepls:
JliaMeTp TPaBOro HUTYHOYKA TMEepeBUIIyBaB KOHTPOJIb Ha
28,6 % (p < 0,001). BetnuuHa edekty 3a KoeHoM st 1iux
nmapameTpiB Kjacudikyerbes sk Beauka (d > 1,0), mo pa-
30M 3 BUCOKOIO CTATUCTUYHOIO MOTYXHICTIO (> 98 %) min-
TBEPIKYE HaAiifHICTh BUSIBJIEHOI 00’€MHOI TepeOy/10BU.
[Ipoliecu peMozentoBaHHSI CYNPOBOKYBAINCS BipoOTii-
HUM TIOTOBIIEHHSIM CTiHOK JIiBOTO ILTyHOUKa. ToBIIMHA
3anHboi cTiHKU JIL i MiXIILUTyHOUKOBOI TEperopoaky B
niactosty OyJia BuLolo Ha 5,91 5,6 % BinnosinHo (p < 0,05).
Lle mpu3Beso 10 cyTTeBOTO 3pocTaHHs Macu Miokapaa JIII
Ha 23,5 % (A = +23,91; p < 0,001) Ta ingekcy Macu mio-
kapna JIII — Ha 19,0 % (p < 0,05). CepenHiii po3amip ecdek-
ty wist IMMIIL (d = 0,49) i MMJIL (d = 0,62) BKasye
Ha MOMIipHY, ajie KJIiHiYHO 3Hauylly rineprpodiio Miokap-
Jla BXXe Ha MOYaTKOBUX eTarax 3axBoploBaHHs. CTaH 1ieH-
TpaJbHOI reMoAMHaMiKu B miwTiTKiB 3 [TAI" xapakTepusy-
BaBCs1 (DOPMYBAHHSIM TillepKiHETUYHOTO TUITY KPOBOOOITY.
CrniocTepirasiocsi CTaTUCTUYHO 3HAUYIe 3pOCTaHHS yrnap-
Horo 06’emy (YO) Ha 20,3 % i xBunmuHHOTO 00’ eMy (XO) Ha
16,0 % (8 060x Bunaakax p < 0,001; d > 1,0). AmanTuBHOIO
peaxIli€ero CyTMHHOTO pyciia Ha BUCOKUI CepLeBUI BUKHT
CTaJI0 BipOTigHE 3HVWKEHHS 3arajlbHOTO TepudepuIHOTro
cynuHHoro oropy (3[TICO) Ha 11,1 % (p < 0,05; d = 0,59).
[lornpu BupaxeHy CTPYKTYpHY TpaHchOopMallilo HacoCHa
(yHK1is cepud 3anuinanacs iHtaktHow. Mpaxilist BUKUIY
B miafiTKiB 3 [TAI' mpakTHyHO He Bimpi3Hsaacs Bia rpynu
KoHTpouo (67,5 + 0,7 % npotu 67,1 = 1,2 %; p > 0,05), 1o
MiATBEPIKYETHCS Malolo BeanunHoto edekty (d = 0,06) i
HM3bKOIO CTATUCTUYHOIO MOTYXHicTIO (8,5 %) ISt 1IbOTO
rnokasHuka. OTxe, ypaxkeHHsI OpraHiB-MillleHe#l y TiTiT-
kiB 3 [1AT" maHidbecTye moenHaHHSIM TUIaTallii TOPOXKHWH,
MOMipHOI TinmepTpodii MioKapma Ta IepexoJoM CeplEeBO-
CYIMHHOI CUCTEeMHM Ha €HEPrOBUTPATHMI TilepauHaMiu-
HUM pexXuM poOOTH 3a YMOBU 30epeXeHOi CHUCTOJIYHOI
¢yHKIIii.

AHaJi3 xapakTepy CTPYKTYpHO-(YHKIIiIOHAIbHOI Iepe-
OynoBM MioKapia B IJIJITKiB OCHOBHOI I'PYIIM T03BOJIUB
BUILINTU 4 11 TUMU 3aJIEXKHO Bil 0OCOOJIMBOCTEI reoMeTpil
JIIBOTO LITyHOYKa (TabJr. 2).

AHaniz MopdodyHKIIIOHATbHUX TTOKA3HUKIB ceplis B
MiIJTITKIB 3 TTIEPBUHHOIO apTepiaJIbHOIO TilepTEeH3i€0 3a-
JIEXKHO BiJl TUITy T€OMETpii JIIBOTO IUTyHOYKA BUSIBUB Ie-
TEPOTEHHICTh CTPYKTYPHMX 3MiH MioKapja Ta mapameTpiB
LIEHTPaJIbHOI reMoMHaMiKu (Tab. 2).

Hopmanvha eeomempisn JII (n = 24). Y gaHiii rpymi Oi1b-
11icTb MOpMOMETPUIHUX TTApaMETPiB 3aJIMIIATIACh Y MeXKax
KOHTPOJIbHUX 3Ha4yeHb, MpoTe 3a(ikCoBaHO CTATUCTUYHO
3Hauyllle MMOCWIeHHS HACOCHOI (byHKIIii ceplis: (hppakiiis
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BUKMIY OyJia BULIOIO 32 KOHTpousb (d = 0,59; p < 0,05), a
IIBUAKICTh LUPKYISITOPHOIO BKOPOYEHHSI BOJOKOH Mio-
kapnaa 3pocrana (p < 0,05). Lle cBiquuTh IIpo CTaH aganTUB-
Hoi rinepdyHKI1Iii Ha MOYaTKOBUX eTarnax ctaHoBieHHs [TAT
pu 30epekeHHI HOPMaJIbHOI apXiTEeKTOHIKM MioKap/a.

I3orvosana einepmpogpis JIII (n = 7). He3Baxaroum Ha
HEBEJIMKY YMCEJIbHICTh TPYIU, aHasli3 BEJIUUYUHU e]eKTy
MiATBEpIUB HASIBHICTh ITOTYKHOI CTPYKTYpPHOI IepeOymo-
BU. 3aikcoBaHO HAOBEIMKUI po3Mip e(GeKTy IJIs TOB-
mHy 3anHboi ctinku JILI (d = 2,51) i 3HauHe 3pocTaHHS
ingexcy Macu miokapna (d = 1,14; p < 0,001). Ocobnusic-
TIO L€l Tpynu OyJ0o 30UIbIIEHHS diaMeTpa JIiBOro Mmepen-
cepas (d = 1,10) i BuxiiHOTO TpakTy IPaBOro LIIyHOYKA
(d=1,54), 110 Moxe 6yTH paHHbOI 03HAKOIO IiaCTOJIIYHOI
TUCHYHKIIIT.

Munamayis JIII (n = 56). et Tun O6yB HaimoImpe-
HIllUM i XapaKTepu3yBaBCsl BUPaXKEHUM 00’€MHUM Iepe-
BaHTaxeHHsIM. Crioctepiraiocst 3HauHe 30itbiieHHsT K P
(d = 2,51) i KOO (d = 2,32) npu crabiibHiil TOBIIMHI
criHok. [emoamHamiyHuil npodinb BU3HAYABCS SIK YiTKO
TiMepKiHeTUYHUI: 3a(hiKCOBAHO BEJIMKUI po3Mip edeKTy

g YO (d = 2,05) i XO (d = 2,20) Ha TJ1i BUpa>KeHOro 3HU-
xkeHHs 3[1CO (d =1,33; p <0,001).

Tinepmpoghis ma dusamayis JIII (n = 21). VY wiii rpy-
Mi BUSBJIEHO HAWOiMBII Ae3aManTUBHI 3MiHU, IO MPOSIB-
JISLIMCS TIOENHAHHSAM TMOTOBLIEeHHsST cTiHoK (TMMILII,
d = 2,53) i posmmmpenHs nopoxHuH (KIAP, d = 2,39). Jla-
HUI TUTT PEeMOJIETIOBAHHSI CYTTPOBOJIXKYBABCSI HAWBUIITUMU
MoKa3HUKaMu Macu Miokapaa (167,2 £ 5,4 r) ta IMMIJILL
(d=1,60; p<0,001). 4k i mpu i30J1bOBaHIil UIATALIiI, TYT
30epiraBcs TIMEepKiHETUYHUIN TUM KPOBOOOITY 3i 3HIIKE-
HUM cyauHHUM onopoM (d = 0,86).

Otxe, opMyBaHHS pi3HuX TUMiB reomeTpii JILL y min-
JiTKiB 3 [TAI cynpoBoOIKY€EThCS Criel(iuyHUMU 3MiHAMU:
Bill aganTUBHOI TinepdyHKIii MpyU HOPMaJIbHI TeoMeTpii
IO BUpaXkeHOI 00’€MHOI TepeBaHTAXXEHOCTI Ta 3HMXKEHHSI
3arajlbHOro CyJAMHHOTO OTOpY MpHY AujaTalliiiHUX BapiaH-
Tax peMojeaoBaHHs. AHami3 BeanunHu edekry Cohen’s
d minTBepauB, mo [NAI y mianiTkiB Mae HaWOIIbLI BUpa-
XKEeHMI BIUIMB Ha 00’€MHI ITOKa3HMKM Ta Macy MiokKapja
(d > 0,8), Toni ik BIJIMB Ha (PpaKilito BUKUIY B yCiX Tpyrax
3 TIATOJIOTIYHOIO TeoMeTpieto OyB MiHiManmbHUM (d Bim 0,02

Ta6nuuys 1. NapameTpu cucteMHoi remoguHamMikv Ta mopdgoorii cepus B nignitkis 3 MAI

pyna NipniTkn Aéc. BigH. o MoTtyx-
Moka3HukK KOHTPOJIIO 3 MNAlr 3MiHa 3MiHa 95n/:| "EI :;:::"'(":) HiCTb o]
(n=30) | (n=108) | (A) |(%A),%| ™ v (1-p), %

O, o 256+005 | 2,67+0,03 | 4011 | +43 | 2,61-2,73 | 0,34 (vanmit) | 41,2 | >0,05
KOP, cm 472+0,05 | 508=004 | +0,36 | +7,6 | 500-516 | 1,08 (zen.) 99,1 | <0,001
KCP, cm 292+005 | 3,14+004 | 4022 | +7,5 | 3,06-322 | 0,65 (cep.) 824 | <005
KOO, cm? 103,8+2,9 | 124224 | +204 | +19,6 |119,4-129,0| 1,04 (gen. 987 |<0,001
KCO, cm® 346+18 | 412+1,3 | +66 | +19,1 | 386-438 | 0,59 (cep. 792 | <005
OA, cm 260+0,03 | 2,82+0,03 | +022 | +85 | 2,76-2,88 | 1,01 (gen.) 98,1 |<0,001
BTTILL, cm 260+0,07 | 2,86+0,05 | +0,26 | +10,0 | 2,76-2,96 | 0,61 (cep.) 785 | <0,05
OnL, cm 1,85+ 0,05 | 2,38+0,04 | +0,53 | +28,6 | 2,30-2,46 | 1,51 (sen) | >99,9 |<0,001
I,\';"SC”L” @ | 067002 | 071+0,02 | +0,04 | +59 | 067-075 | 0,28 (vanmil) | 36,2 | <0,05
TMMLUM (g), c™ | 0,71 0,01 | 0,75+0,01 | +0,04 | +56 | 0,73-0,77 | 0,54 (cep.) 684 | <0,05
I&’BC”L” © | 188+003 | 207003 | +0,19 | +203 | 201-2,13 | 1,01 (sen) 98,4 | <001
TMMXKT (c), cm | 1,30 0,04 | 1,41 0,02 | +0,11 | +16,0 | 1,37-1,45 | 1,10 (gen. 993 | <0,05
AM3CLW, cm | 1,21+ 0,03 | 1,37+0,02 | 40,16 | —11,1 | 1,33-1,41 | 0,59 (cep.) 76,1 | <0,001
AMMLUM, cM | 0,59 0,02 | 0,66 +0,01 | +0,07 | +0,6 | 0,64-0,68 | 0,06 (Manui) 85 |<0,001
YO, mn 69521 | 836=1,7 | +141 | +235 | 80,3-869 | 0,62 (cep. 81,3 |<0,001
XO, n/xs 50+01 | 58=01 | +0,8 | +19,0 | 5,6-6,0 0,49 (cep.) 655 | <0,001
3neo, 153445 | 1363+33 | —171 | +4,3 | 1298-1428 | 0,34 (vanuit) | 412 | <0,05
OVH - C - CM

B, % 671+12 | 67507 | +04 | +7.6 | 66,1-689 | 1,08(sen) | 99,1% | >0,05
MMJILL, r 101,9+6,9 | 1258+3,3 | +23,9 | +75 |119,3-1323| 0,65 (cep. 82,4 |<0,001
IMMIILL, r/m2 617+43 | 73,418 | +11,7 | +19.6 | 69,9-76,9 | 1,04 (gen.) 987 | <005

Mpumitka: TyTiB Tabn. 2, 4: BTIILLU — BuxigHni TpakT npasBoro wiayHo4Yka; 3[MCO — 3aranbHnii nepugepunyHni

CYAUHHWIA onip.
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10 0,35), 1110 T0BOAUTD 30€peKeHHS CUCTOJIIYHOI 31aTHOC-
Ti MioKap/a He3aJIexKHO BiJl TUITy IOr0 CTPYKTYPHOI TpaHC-
dopmarrii.

HageneHi pe3ynbraTul CBiIyaTh Mpo Te, 110 B MiTiTKiB 3
apTepiajbHOIO TiNepPTEeH3iE0 BiAOYBAETHCS PeMOISTIOBAH-
HSI CeplEeBO-CYJIMHHOI CUCTeMU, TOMY CTaHOBUJIA iHTEpeC
IWHaMiKa CTaHy CepleBO-CYAMHHOI CUCTEMU B ITiJIITKIB 3
TTAT. Ons i BuBYeHHSs 30 3 HUX Oy/1M OOCTEXeHi B AMHAMi-
mi 3 inTepBayioM B 1 pik.

PiBenp AT y uimomy mo rpymi craHoBuB: CAT —
148,7 + 3,4 mMm pr.cT. i AT — 84,3 + 2,3 MM pT.CT. (TIpu
nepBuHHOMY gociimkeHHi CAT — 151,4 £ 1,3 MM pT.CT.,
OAT — 85,8 £ 1,1 mMm pr.cT., p < 0,1 BinnmosinHo). Yacto-
Ta CeplLeBUX CKOPOYEHb BiAIOBiNaJa BUXiTHUM JaHUM i
craHoBuaa 72,3 £ 1,5 ya/xB (IIpu NepBUHHOMY OIS —
70,8 £+ 1,1 yn/xB). [loka3HUKM 3arajabHOI reMOAMHAMIKU
MPaKTUYHO HE BiAPIi3HSIMCS Bill TAKUX MPU MEPILIOMY JI0-
cIliKeHHi (Tao. 3).

AHaJi3 pe3yabTaTiB PiYHOrO CIIOCTEPEXKEeHHS 3a II0-
Ka3HUKaMU CUCTEMHOI reMOAMHAaMIK1 Y IiUTITKIB i3 mep-
BUHHOIO apTepiaJIbHOIO TillepTEeH3i€l0 MPOIEMOHCTPYBaB
CTiliKy TEHIEHLIO 10 30€peKeHHS TiMepKiHETUYHOTO TUITY
KPOBOOOITY.

CTaTUCTUYHO 3HAYYINOI IUHAMIKOIO XapaKTepu3y-
BaBCsl MOKA3HUK IIBUAKOCTI UPKYISATOPHOTO BKOPOUYEH-
HsI BOJIOKOH MioKapja, sikuit 3pic Ha 11,9 % BimHOCHO BU-
ximaoro piBHA (p < 0,05). Cepenniii po3mip edpexkty Koena
(d = 0,65) i mocTaTHs CTaTUCTUYHA TOTYXHIcThb (78,4 %)
MMiITBEPIKYIOTh, 1110 3POCTAaHHSI iHOTPOITHOI HAIIPY>KEeHOC-
Ti Miokapaa € cTabiIbHMM MpPOLECOM IIpU IPOJIOHTALlil
[TAT y nyGepTaTHOMY Tiepioi.

IMoka3HUKKU ymapHOro Ta XBWJIMHHOIO 00’€MiB KpOBI
MaJTi TeHICHILito 110 3pocTaHHs (Ha 5,21 8,3 % BiAmoBinHO),
MpoTe 1 3MiHKM He J0CSTIM piBHS 3HauymocTi (p > 0,05).
Ha oxkpemy yBary 3acjyroBy€ 3arajlbHUIl repudepuaHmii
CYIMHHUI OIlip, SIKMA MPOAEMOHCTPYBAaB 3HUXXEHHS Ha

Tabnuys 2. MNoka3Hukn exokapgiorpadii B nignitkis
3 pi3HUMu Tunamm pemogesosaHHs JILLU (M = m) i BennynHa egpexty (d)

Mokaswux | orrpomo | reomerpin Fineptpodia fILl | Aunarauia Ml ot
(n =30) (n=24) (n=21)

BT, ov 260007 | 00530 | Yaivsy | @eom | @-rin
oA o 2602008 | 00000 | TG 0an | Tlactes) | o149
AN, ow 2562005 | G4l0sn | @et10 | @-o7) | @=08n
KAP, om 472005 | 0050 ‘Oiode) | de2sn | @-239
AL, cm 1,85 + 0,05 2’1(% i?%i) N 2(’3 i%,%’;)s 2’?5 z g,'gg; ) 2’(?18:1 ?423; *
KIO, om? 103,8 +2,9 ?fj’ 2 317223 s(ag ° g,gé? 13?63:2,23’;;“* 14(11’22?2’1; )
o | i | W | u%s | 4
o e | i | Gha | S |
XO, n/xe 5,0+0,1 (A(fj'ii(-)%g) (?:I’i?),%g) 6(,(] : 3,21(;;* %2:1?’132)*
3rMCO, guH - ¢ - cm™® 1534 + 45 ZC? 14(:32? 1(&;5:8 oi,(;f)o 1?? 3=i; ,?eg;** 1% 8=16Z3163;**
moomw | omanoe | ST | el | o | opme
TMMLLIM (7) 0,71 £ 0,01 O(’S 116,%’10)2 0’317:1?’102‘;** o(,07| 13%’8)1 o,s(a; z ggg) )
MMIILLL, 101,9 + 6,9 ‘(‘ﬁ 8 oi,fé; 1423'2 T,:é%** 12?&750?7’%*** 16(2'2; 51;31)
IMMJILL, r/m2 61,743 ‘?S ! oi,e?é; 8(%2:1 412) * 71(’0?: (;,é;;)* ) 9‘(‘5:19:1-14:6,5%’;**

Mpumitkn: d — BennynHa epekty Cohen’s d nopiBHSIHO 3 rpynol KOHTPOJIO; iHTepnperTadia d: 0,2 — manuii;
0,5 — cepepgHini; 0,8 — Benuknii epekt; * — p < 0,05 cTOCOBHO rpynu KOoHTposio; ** — p < 0,001 cTOCOBHO

* % %

rpynuv KOHTPOJIIO;
rpynu 3 HopmaJsibHoOIo reomeTpieto JILL.

— p < 0,05 cTocoBHO rpynu 3 HopMasibHOIO reomerTpieio JILLU; **** — p < 0,001 cTOCOBHO
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10,9 %. Xoua yepe3 iHOUBiIyaIbHY BapiaOeIbHICTh TOKA3-
HUK p MePEeBUIIMB IMOPOTOBe 3HAUEHHSI, BeIMUMHA eDEeKTy
d = 0,54 cBimuuTh PO HASIBHICTb CEPeAHbOI CUJIN KJTiHiU-
HOI TEHJIeHIil 10 Ba3onWJaTallii y BilMOBiIb HA BUCOKHUIA
CEepLEBUI BUKU/L.

CTabifbHICTh MOKa3HUKIB (pakilii BUKHIY Ta CUCTO-
JigHoro ckopoueHHs niamerpa JILL (%A D) (3minu < 7 %,
p > 0,05) Bka3ye Ha 30epexKeHiCTh HaCOCHOI (hYHKIIii cep-
ISl TIPOTSITOM POKY CIIOCTEPEKEHHS TOMPU CTPYKTYPHO-
(YHKIIIOHAJIbHY TTepeOya0BY.

IIpoTsiroM poOKy TMPOCTEKTUBHOTO CITOCTEPEKEHHS
OLIbIIICTh MOPGOIOTIYHMX TTOKA3HUKIB Ceplisl B MiMTiTKiB
3 [1AI' neMoHCTpyBaiu BUCOKY CTaOUIbHICTh CEPEAHIX 3HA-
yeHb (p > 0,05).

€IMHUM MOKAa3HUKOM 3 BipOTiZIHOI ITMHAaMIiKOIO CTaB
BUXIJIHUI TpaKT IMPaBOro HUIYHOYKA, SIKUM 3MEHILMBCS
Ha 8,0 % (A = —0,23 cMm; p < 0,05). BenunHa edekry 3a

Koenom (d = 0,49) i moryxnicts (51,2 %) miarBepmxy-
FOTh TTIOMIipHY CUJIY IIMX 3MiH, 1110 MOXe OyTU ITOB’SI3aHO 3
(yHKIIiOHATBHOIO Mepedya0BOI0 MAJIOTO KOJia KPOBOOOITY
B ITpoLIECi JIiKyBaHHS 200 amanTailii.

Ha okpemy yBary 3aciayroBye TOBIIMHA MiKIILUTYHOY-
KOBOI TTeperopoaky. Xoda IMicjiasl KOpeKllii Ha MHOXWHHI
TOPiBHSIHHS piBeHb p mepeButus 0,05, 95% mosipuuii iH-
tepsa 1is pizautti (—0,09... —0,01) He BKITIOYA€E HYJIb, a Be-
mmanHa edekty (d = 0,42) BKazye Ha HasIBHICTh KIIIHIYHOL
TeHAEHLIii 10 perpecy rineprpodii M1 y yacTuHm mimtiT-
KiB. CTabiabHICTh iHAEKCY Macu Miokapaa (%A = —6,5 %)
Ta OCHOBHUX 00’eMHUX moka3HMKiB (KO, KCO) Ha Ti
HU3bKOI CTaTUCTUYHOI oTyKHOCTI (< 30 %) cBimuuTh TIpO
Te, 1110 3arajibHa apXiTeKTOHiKa Ceplisl 3a OIUH PiK CIOCTe-
peXeHHs He 3a3Ha€ paaluKalbHUX 3MiH y BCiii rpymi, mpoTte
noTpeOye aHaJTi3y Ha PiBHI OKpeMUX TUITiB PeMOIEeTIOBAaHHS
yepes3 BUCOKY iHAMBIAYyaJbHY BapiaOebHICTh.

Tabnuus 3. Moka3Hukn 3arasbHOi remoguHamikv B nignitkie 3 MAI
y ANHaMmiLi CrIoCTepeXXxeHHs

Mokasnnk | oaerem. | oberaw | awiun | s | 95%Mamn | Bemwamwa | TOC |
n=30) | (n=30) | (&) | (%A)% e ecpekty (d) | (4 p) o
®B, % 66,8+12 | 695+15 | +27 | +40 | -03..457 | 0,36 (Manmii) | 352 | >0,05
Vus., ymon. | 1,35+ 0,04 10’%155' +016 | +11,9 | 005-027 | 0,65 (cep.) 784 | <0,05
A%D,ymon | 37,4+10 | 399+1,2 | +25 | +67 | -02.452 | 041 (vanmil) | 421 | >0,05
YO, mn 822+25 | 865+22 | +43 | 452 | —1,5..+10,1 | 0,33 (anuil) | 31,5 | >0,05
X0, n/xe 575:024 | 623+024 | 4048 | 483 |-0,12..+1,08| 0,37 (vanwin) | 37,6 | >0,05
ClnxeMe | 3,35+0,23 | 3,61£0,13 | 40,26 | +7.8 |-020..4072| 0,25 (anmit) | 22,4 | >0,05
E’M”HC'?:" s | 1382258 | 123144 | 151 | 10,9 | -320.+18 | 0,54 (cep) 648 | >0,05
Tabnuys 4. ExokapgiorpagiyHi MOKa3HUKN B nignirkis 3 MAr
y ANHaMiLi
x| 00N | ST | M5 | S | oo mam | semnuma | T2 |
(neso) | =300 | (&) |(%A)% VIO a-p%
BTMW,cm | 2,88+0,10 | 2,65+0,07 | =023 | —8,0 |-0,40..-0,06 | 0,49 (cep.) 512 | <0,05
OA, cm 2,84 +0,04 | 2,79 +0,05 -0,05 -1,8 [-0,15...+0,05 | 0,20 (manwit) 11,5 > 0,05
AN, cm 2,68+0,06 | 2,62+0,07 | -0,06 | —22 |-0,18...40,06 | 0,17 (anwii) 9,4 > 0,05
KAP, cm 5,07 +0,05 | 510+0,05 | 40,03 | 40,6 |-0,07...40,13 | 0,11 (Manmi) 7,0 > 0,05
KCP, cm 317005 | 3,08+008 | -009 | —2,8 |-0,22..40,04| 0,24 (vanmii) | 148 | >0,05
ML, cm 224+008 | 2,38+0,07 | 40,14 | +62 |-0,02..+0,30 | 0,34 (varuit) | 321 | >0,05
KOO, cm? 122,8+2,9 | 1250+29 | +22 | +1,8 | —45..489 | 0,14 (vanmn) 8,2 > 0,05
KCO, cm® 40,7+15 | 385+24 | 22 | 54 | —68..+424 | 020 (mawit) | 115 | >0,05
TM3CIILWL, e | 0,76 +0,04 | 074=0,02 | -0,02 | -2,6 |-0,06...40,02| 0,11 (Manuit) 7,0 > 0,05
TMMLUM, oM | 0,81+0,03 | 076=0,01 | -0,05 | —6,2 |-0,09..-0,01 | 0,42 (vanuit) | 435 | >0,05
MMIILL, r 136,662 | 1300+51 | 6,6 | —48 | —152..42,0 | 0,21 (vamuwit) | 12,2 | >0,05
IMMIIW, r/m2 | 81,4+37 | 761%27 | 53 | —65 | —11,8..41,2 | 0,29 (vanwi) | 251 | >0,05
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Ta6nuuys 5. 3minn Tunie pemogenioBaHHs JILU y nignitkie 3 MAI

Tun pemogentoBaHHs MepBuHHO (n = 30), %

Yepes 1 pik (n = 30), % 3miHun

HopmaneHa reomeTpis 6,7 13,3 MomipHe 3pocTaHHA
lineptpodis J1LL 16,7 0 [NoBHa perpecis
Ounatauia J1LU 50,0 53,3 Bucoka ctabinbHicTb
linepTpogis + gunaradis 26,6 33,4 TeHaeHUia 0o 36inbLUeHHS

O1iHKa pe3yJbTaTiB piYHOIro MPOCIEKTUBHOTO CITIOCTe-
PEXEeHHSI BUSBWIA 3HAUHY iHAMBiNyaJbHY BapiaOeIbHiCTb
MOPGhOMETPUYHUX TOKA3HUKIB, 110 YacTO MAaCKYETbCS
CTabUIBHICTIO CEepeAHbOrPYNOBUX 3HaYeHb. BcraHoBIe-
HO, 110 HE3MiHHICTb cepeaHix BeJuunH (30Kpema, KIIP)
3yMOBJIEHa HE CTaTUYHICTIO TTapaMeTpiB y OiLIbIIOCTI Ta-
LIEHTIB, a B3aEMHOIO KOMITEHCAIII€I0 Pi3HOCTIPSIMOBAHUX
IHIUBITyaJIbHUX BiIXUJICHbD.

3arajgoM TpaHchopMallis TUITYy TeOMEeTpii JiBOro IITy-
HOUKa TpOTIroM poky 3adikcoBana B 33,3 % (10 3 30)
00CTeXXeHUX IIIJITKIB, 110 CBIZYMTb IPO BUCOKY ILIac-
TUYHICTh CEPLEeBO-CYIMHHOI CUCTEMH B MyOepTaTHOMY
nepiomi.

Haii6isnbiu 1a0iIbHUM BUSIBUBCS THUIT 3 130J1bOBAHOIO
rineprpodiero JILI: y 100 % BumankiB crioctepiraiocs
3HUKHEHHS O3HaK rineptpodii abo nepexi B iHILII TUIH.
Lle miaTBepIXye agamnTaliliHUi XapakTep JOKaJIbHOI Ti-
nepTpodii IK THMUYACOBOI peakllii Ha HeHpOryMopaibHy
nepeOynoOBY Iijl Yac cTaTeBOTO M03piBaHHS. Tunu 3 auia-
tauiero JILI i moenHanHsM TrinepTpodii 3 nunaTauieto Bu-
SIBUJIMCS 3HAYHO cTabOimpHiImmMu. IlpotsiroMm poky cro-
cTepirajiocs HaBiTh AesKe 301IbIIeHHST YaCTKM MAalli€eHTiB
3 KOMOIHOBaHMM pemojenoBaHHsaM (3 26,6 mo 33,4 %),
1110 BKa3ye Ha (opMyBaHHS CTiMKOIro, MEHII CIIPUSTIN-
Boro ¢deHoTtuny. YacTka MiITiTKiB 3 HOPMaJIbHOIO T'e0-
Metpiero JILL 3pocna BaBivi (3 6,7 mo 13,3 %), npote 4e-
pe3 Maiy BUOIpKY Liei MOKa3HUK MOTPeOdy€e MOAaIbIIOr0
YTOUHEHHSI.

OTpuMaHi J1aHi MiIKPECII0Th POJib iHAMBIIYaTbHOTO
MOHITOPUHTY reoMeTpii cepiist B miptiTkiB 3 [TAIL Busipe-
Ha CTaOUIbHICTh OWJIATALIIMHUX BapiaHTIB Ha T perpecy
i30J1bOBaHOI1 TinepTpodii no3Bossie nudepeHitoBaTu ¢i-
3i0JIOTIYHI aganTUBHI peakilil myOoepTaTHOTO IEepiomy Bim
(dopMyBaHHS CTiHIKOI ITaTOIOTIYHOI ITepeOyaI0BY MioKap/a,
1110 BMMAara€ BiIMOBiZHOI KOPEeKIlii TAKTUKU BEACHHS Ia-
LIIEHTIB.

O6roBopeHHs

OTpuMaHi pe3ynbTaTu MiATBEPIXKYIOTh, 1110 MepBUHHA
aprepiajibHa TiMepTeH3is B MiMJIITKIB CYNPOBOKYETHCS
paHHIMM 3MiHaMU CTPYKTYPHO-(YHKIIOHAJBHOTO CTaHYy
ceplsi, sIKi IETEpMiHYIOTbCSI BXE Ha eTalli CTAaHOBJIEHHS
3aXBOPIOBaHHS. BusiBiieHe 3pocTaHHs 00’€eMHUX TTOKa3HU -
KiB JIiBOTO IIUTYHOYKA Ta iHAEKCY Macu MioKapja 3a YMOBU
30epeXXeHOl CUCTONIYHOI (DYHKIII BiAIIOBiZAa€ CydacHUM
YSIBJIEHHSIM TIPO (hOPMYBaHHSI OTOCEPEIKOBAHUX Tirep-
TEeH3i€I0 YpaxkeHb opraHiB-MimeHeil. Lle miikoM y3romky-
€TbCs 3 oHoBlIeHUMU pekomeHpaismu ESC 2024 poky, saxi

aKIIEHTYIOTh yBary Ha HeoOXiIHOCTi paHHbOI Bepudikalii
CYOKJIIHIYHMX 3MiH MioKapja ISl ONTUMi3allii ceplieBO-
CYIMHHOTO MporHoay [11].

[emonmHamiuHuil Tpodiib 0OCTEXEHUX MiUTITKIB Xa-
pakTepusyBaBcsl (POPMYBaHHSIM TiMEPKiHETUYHOTO THUITY
KpoB0ooOiry. CBizomMe BKJIFOUEHHS 10 BUOIpKU JiuIe ocib 3
HopMajibHuM IMT nmo3Bosniio i30/10BaTH NMpSIMUI BILJIUB
apTepiaJlbHOTO TUCKY Ha apXiTeKTOHIKY Ceplisl, OCKIJIbKH,
3TiIHO 3 TaHUMM JIITepaTypu, came HaJTMIIIKOBA Maca Tijia
YacTO BUCTYMAE JAOMIHYIOUMM TMPEAUKTOPOM 301JIbILIEHHS
Macu Mmiokapna [13, 15]. JoBeneHo, 1110 HaBiTh 3a BiICyT-
HOCTi cTaOUIbHOI TilepTeH3ii MopylLIeHHsI MioKapaiaabHOI
MeXaHiKH B AiTeli 3 OXXMPIiHHSAM MaloTh iHIIMKA MaTodizio-
JloriyHuii reHes [14].

AHaJi3 BapiaHTiB reoMeTpil ceplsl BUSIBUB 3HAUHY Te-
TEPOTEHHICTh TMpolieciB pemMojeatoBaHHs. [lokasHMKU
nommupeHocTi [JILI y HammoMy HOCHiIKEHHI KOPEJTIO0Th
3 pe3yJbraTaMy Io0aibHUX MeTaaHamisiB [12]. T1pore 3a-
(bikcoBaHa HamMu TIOBHa perpecisi i30JbOBAaHOI TiMepPTPO-
it JIL (100 % BuManKiB MpOTITOM POKY) CBiTYMTH PO
il TpaH3UTOPHMIA, amanTaliiiHuii xapakTtep. Lleit peHOMEH
MOXe OYTH 3yMOBJICHUI crelM(piYHUMHU CTaTeBUMU Bil-
MiHHOCTSIMHU B peakliii MioKapa Ha HeliporyMopajbHy 1e-
peOyaoBy myOepTaTHOTO MEPioay, XapaKTepHUMU caMme st
MiATITKIB Yos10Bivoi craTi [16]. HaToMicTh aumiarariitHi i
KOMOiHOBaHi TUITM MPOAEMOHCTPYBAIM 3HAYHO BUIILY TIPO-
THOCTUYHY CTiMKiCTb.

Hes3Baxaioun Ha CcTabiIbHICTh cepeaHiXx MopdoMme-
TPUYHMX 3HAYEHb y IPyMi TMHAMIYHOTO CIIOCTEPEKEHHSI,
OyJI0 BCTAHOBJICHO BIpOTiIHE ITiABUINECHHS IIBUIKOCTI
LIMPKYJISITOPHOTO BKOPOUEHHsI BOJIOKOH. [laHa TeHIeHIlist
(d=0,65; 1 — p = 78,4 %) BimoOpaxxae HapOCTaHHS iHO-
TPOITHOI HAIIPY>KEeHOCTI MioKapaa. Y CBiTJIi cydacHMX I0O-
CIIiIKeHb i3 3acTocyBaHHSIM TexHoJoriit Speckle-Tracking
Taki PyHKIIOHAIbHI 3CYBU PO3IJISIAIOThCS SIK paHHI Ipe-
IMKTOPU Ae3amanTallil ceplis, 110 IepeayoTh MaHi(ecTHil
cepleBiili HegocTaTHOCTI [13].

BusineHa Bucoka iHauMBigyaabHa MIACTUYHICTD (3MiHa
TUITY pemozeioBaHHs B 33,3% oci6) miaTBepaxXye 1abib-
HIiCTb CeplLEeBO-CYIMHHOI CUCTEMU B MiLJTiTKOBOMY Billi. Lle
NIUKTY€E HEOOXiJHICTh peryJsipHoOro exokapaiorpadiyHoro
MOHITOPMHTY HE JIMIIE CTaHAapTHUX IapaMeTpiB, ajie i
IMHaMIiK1 reoMeTpuaHuX Moaeseii JILLL.

OOMexReHH TOCHIIKeHHA. [laHa poOoTa Mae IeBHi
00MeXeHHSI, SIKi CJIiI BpaxOByBaTH IIPU iHTEPIIpETaLlil pe-
synpraTiB. [lo-mepie, BuOipKa AMHAMIYHOTO CIIOCTEpe-
XKeHHs Oyya ooMexxeHa 30 mamieHTaMu yepe3 00’ €KTUBHI
TPYIOHOILI HemepeOOpHOi Cwiu, MOB’s3aHi i3 3ampoBa-
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JDKEHHSIM BOEHHOIO CTaHy B YKpaiHi, 110 CIPUYMHUIIO
Mirpaiilo YacTMHM OOCTEXEHMUX Ta YHEMOXKJIMBUJIO I10-
BTOpHUI KOHTpousb. Tlo-npyre, mocrmimkeHHs (oKycyBa-
JIOCS BUKJIIOYHO Ha MiJTiTKaxX YOJIOBIYOI CTaTi 3 HOpMaJlb-
HOIO Macolo Tijia, 110 00MEeXY€E MOXJIMBICTh €KCTPaIOJIsILii
OTPUMaHUX JAaHMX Ha NiBUaT abo MalliEHTIB 3 KOMOpPOi/-
HUM oxupiHHsM. [To-Tpere, 0OMeXeHHSIM JaHOTO eTarty
TMOCIIIKEHHST € BiJICYTHICTb OLIIHKM BIUIMBY Pi3HUX CXEM
TIITIOTeH3WBHOI Teparii Ha JUHAMIKY IIPOIIECiB PEMOIETIO-
BaHHS, 1110 MOTPEOY€E MOAANBIIOTO BUBYEHHS B MeXaxX Ha-
CTYITHUX HAyKOBUX PO3POOOK.

BucHoBKMU

1. IlepBuHHa apTepiasbHa TinepTeH3isd B MiMIiTKiB 40-
JIOBIYOI CTaTi XapaKTepU3y€EThCsl paHHIM MOpGhOdYHKITio-
HaJIbHUM PEMOJIECTIOBAHHSIM MioKap/a, 110 MPOSIBISIETHCS
nunartauiero mopoxHuH JILI i 3pocTaHHsSIM Macu MioKapaa
3a YMOBU 30€peXXeHO1 CUCTOIIYHOT (hyHKIILl.

2. TemomuHaMiyHuii Tipodisb Ha eTari CTaHOBJICH-
Ha [TAI' BusHadaeTbess OpMYBaHHSIM TilepKiHETUIHOTO
THUITy KPOBOOOITY 3 BEJIMKUM PO3MipoM e(PeKTy I yaap-
HOTO Ta XBUJIMHHOTO 00’€MIB.

3. I3onpoBana rineprpodisa JILI y mimmiTkiB 4omoBivoi
craTi Mae TpaH3uTtopHuUit xapakrep (100 % perpecii mpo-
TSTOM POKY), TOAI K AWJaTalliliHi BapiaHTU € CTIMKUMU
naTepHaMU MaToJIOriYHOI epeOdya0BU Ceplis.

4. PiuHUMIi MOHITOPUHI BMSIBUB BHUCOKY ILIACTUY-
HicTh TeoMeTpii cepust (33,3 % 3MiH THITIB), TIPU IILOMY
00’€KTHUBHUM MapKepoM HApOCTaHHSI iHOTPOITHOTO Ha-
MPYXEHHs MioKap/a € TiABUIIEHHS IIBUIKOCTI IIUPKYJIsi-
TOPHOT'O BKOPOUYEHHST BOJIOKOH.

Konduaikr iHTepeciB. ABTOpuU 3asiBISIIOTH TIPO BifICYT-
HiCTh KOHQIIIKTY iHTepeciB i B1acHOI (hiHaHCOBOI 3alliKaB-
JIGHOCTI IIPY ITiATOTOBLIi JAHOI CTATTi.
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Myocardial morphofunctional remodeling in adolescents with primary hypertension:
results of a one-year prospective follow-up study

Abstract. Background. Hypertension in adolescence is associated
with early hypertension-mediated target organ damage. Studying the
individual stability of myocardial remodeling phenotypes in dynam-
ics is critical for cardiovascular risk stratification. Objective: to in-
vestigate the dynamics of myocardial morphofunctional remodeling
and its individual variability in adolescents with primary hyperten-
sion during a one-year follow-up. Materials and methods. We en-
rolled 108 male adolescents (aged 14—17 years) with primary hyper-
tension and normal body weight (body mass index 21.8 + 0.2 kg/m?).
Following a prospective observational design, we re-evaluated 30
patients after one year. This sample reduction resulted from mi-
gration caused by martial law in Ukraine. We performed echocar-
diography (ASE/EACVI, 2023) and ambulatory blood pressure
monitoring, calculating effect size (Cohen’s d) and statistical power
(1 — B) to ensure data reliability. Results. Our findings demonstrate
that primary hypertension in male adolescents induces left ventricu-
lar volume overload (end-diastolic volume +19.6 %, d = 1.04) and
increases myocardial mass (+23.5 %, d = 0.62) while maintaining

preserved conventional systolic function (d = 0.06). A hyperki-
netic circulation dominated the hemodynamic profile (d > 1.0 for
stroke volume and cardiac index). A one-year follow-up revealed
pronounced individual variability in remodeling patterns: 33.3 %
of adolescents changed their type of cardiac geometry. Isolated left
ventricular hypertrophy showed a transient nature (100 % regres-
sion), whereas dilation and combined patterns remained stable.
Group mean values masked a significant increase in circumferential
fiber shortening velocity (V,, d = 0.65, power 78.4 %), indicating
subclinical inotropic tension. Conclusions. Male adolescents with
primary hypertension exhibit significant yet heterogeneous myo-
cardial remodeling. The complete regression of hypertrophy versus
the persistent nature of dilation justifies regular echocardiographic
monitoring to differentiate physiological pubertal adaptation from
progressive pathological remodeling.

Keywords: adolescents; primary hypertension; cardiac remode-
ling; echocardiography; follow-up; left ventricular geometry; effect
size
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Antibiotic susceptibility pattern of extensively drug-

resistant Saimonella typhi isolates among children in Najaf,

Iraq: a cross-sectional hospital-based study

Abstract. Background. Typhoid fever, caused by Salmonella enterica serovar typhi (S.typhi), remains a leading
cause of morbidity and mortality in low- and middle-income countries. The global emergence of extensively drug-
resistant strains has severely constrained therapeutic options, particularly in pediatric populations where the clinical
consequences are most severe. The purpose was to determine the frequency of blood culture-confirmed S.typhi infection
and to characterize the antibiotic susceptibility pattern of the isolates among children admitted to a tertiary pediatric
hospital in Najaf, Iraq. Materials and methods. A cross-sectional study was conducted at Al-Zahraa Teaching Hospital
for Children’s Health and Maternity between January 10, 2021, and July 28, 2022. A total of 319 children aged 9—156
months with clinically suspected typhoid fever were evaluated. Blood cultures were processed using the BacT/ALERT
system, with subcultures on xylose-lysine-deoxycholate, MacConkey, and blood agar. S.typhi was identified and tested
Jfor antimicrobial susceptibility using the VITEK 2 automated system (Gram-negative identification and antimicrobial
susceptibility testing cards). Data were analyzed with SPSS version 28; a one-sample chi-square test was used to assess
the distribution of susceptibility and resistance across antibiotics, with statistical significance set at p < 0.05. Results.
Blood culture confirmed S.typhi infection in 144 of 319 children (45.1 %). The mean age was 65.4 = 38.7 months;
96 (66.7 %) were male, and 48 (33.3 %) were female. The highest susceptibility rates were observed for meropenem
(125/144; 86.8 %), imipenem (116/144; 80.6 %), and trimethoprim-sulfamethoxazole (97/144; 67.4 %) (p < 0.01).
Resistance was most frequent to ceftazidime (100/144; 69.4 %), gentamicin (82/144; 56.9 %), amikacin (76/144;
52.8 %), ciprofloxacin (75/144; 52.1 %), and ceftriaxone (75/144; 52.1 %) (p < 0.01). Conclusions. Extensively
drug-resistant S.typhi poses a substantial clinical challenge among pediatric patients in Najaf. Carbapenems and
trimethoprim-sulfamethoxazole retained the highest activity, whereas resistance to third-generation cephalosporins and
Sfluoroquinolones was significant. Ongoing antimicrobial surveillance and stewardship are urgently required to guide
empirical therapy.

Keywords: Salmonella typhi; typhoid fever; extensively drug-resistant; antimicrobial susceptibility; pediatrics;
Iraq

Introduction

Waterborne enteric infections — including cholera, ty-
phoid fever, and viral hepatitis — remain major public health
concerns in low- and middle-income countries where safe
drinking water and adequate sanitation are insufficient [1].
Typhoid fever, caused by Salmonella enterica serovar typhi
(S.typhi), is estimated to affect approximately 20 million
people worldwide annually and to cause 128,000—161,000
deaths.

The emergence of multidrug-resistant and extensively
drug-resistant (XDR) S.typhi has transformed the clini-
cal management of enteric fever over the past decade. Fol-
lowing the initial outbreak reported in Hyderabad, Paki-
stan, in 2016, the National Institute of Health of Pakistan
documented more than 14,000 cases of multidrug-resistant
S.typhi infection [3]. Imported cases of XDR S.#yphi have
subsequently been reported in travelers returning from Paki-
stan to the United States, the United Kingdom, and Canada
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[4], and autochthonous infections have been described in
non-travelers in the United States [5]. Of particular con-
cern, azithromycin-resistant XDR S.typhi has already been
detected in Bangladesh, indicating that resistance is evol-
ving against the last remaining oral agents [6].

In Iraq, diarrheal illness remains a leading cause of mor-
bidity and mortality in children under five years of age [7].
Despite its clinical importance, the microbiological charac-
terization of enteric pathogens in routine diagnostic labora-
tories is limited. Previous studies from Baghdad and Mosul
reported non-typhoidal Sa/monella as an important cause of
pediatric diarrhea [8]. Yet, population-level data describing
the antimicrobial susceptibility of S.typhi in Iraqi children
remain scarce.

Current preventive strategies for enteric fever include
improved sanitation, access to safe water and food, and ty-
phoid vaccination [9]. Although food-irradiation programs
have been successfully adopted in high-income countries,
implementation in resource-limited settings remains incon-
sistent [10]. Continuous surveillance of antimicrobial resis-
tance among circulating S.#yphi strains is therefore essential
to inform empirical treatment guidelines, especially given
that children under 15 years of age account for more than
90 % of XDR typhoid cases globally [11].

Unregulated over-the-counter availability of antibiotics
such as azithromycin is likely to accelerate the emergence
of resistance in S.typhi, with potentially catastrophic con-
sequences should pan-resistant strains emerge [12]. The
present study was therefore undertaken to determine the
frequency of blood culture-confirmed S.#yphi infection and
to characterize the antibiotic susceptibility profile of the iso-
lates among children presenting to a tertiary pediatric center
in Najaf, Iraq.

The purposes of this study were: 1) to determine the fre-
quency of extensively drug-resistant S.7yphi infection among
children admitted to Al-Zahraa Teaching Hospital, Najaf;
and 2) to characterize the antibiotic susceptibility pattern of
the S.typhiisolates recovered from this pediatric population.

Materials and methods
Study design and setting

A cross-sectional, hospital-based study was conducted
at Al-Zahraa Teaching Hospital for Children’s Health and
Maternity in Najaf, Iraq, between 10 January 2021 and 28
July 2022. Al-Zahraa Hospital is a multidisciplinary tertia-
ry-care referral center and the principal pediatric hospital
serving Najaf Governorate.

Study population

A total of 319 children aged 9—156 months (9 months
to 13 years) with clinically suspected typhoid fever were
initially enrolled. Of these, 144 children with blood cul-
ture-confirmed S.zyphi infection were included in the final
analysis; 175 children with negative blood cultures were ex-
cluded.

Inclusion criteria: 1) children of either sex; 2) age be-
tween 9 and 156 months; 3) clinically suspected typhoid fe-
ver with blood culture-confirmed S.#yphi infection.

Exclusion criteria: children whose blood cultures
showed no bacterial growth.

Sample collection and microbiological
processing

Four to five milliliters of venous blood were aseptically
collected from each patient and inoculated into BacT/
ALERT culture bottles (bioMérieux, France). Positive
bottles were subcultured on xylose-lysine-deoxycholate
agar, MacConkey agar, and blood agar plates. Suspect
colonies were identified biochemically and confirmed as
S.typhiusing the VITEK 2 automated identification system
(bioMérieux, France) with the Gram-negative identifica-
tion card.

Antimicrobial susceptfibility testing

Antimicrobial susceptibility testing (AST) was per-
formed using the VITEK 2 Gram-negative AST card in
accordance with the manufacturer’s instructions and in-
terpreted according to Clinical and Laboratory Standards
Institute breakpoints. Extensively drug-resistant S.typhi
was defined as an isolate resistant to first-line agents
(ampicillin, chloramphenicol, and trimethoprim-sulfa-
methoxazole), fluoroquinolones, and third-generation
cephalosporins.

Data collection and statistical analysis

Demographic (age, sex) and microbiological data were
retrieved from hospital records. Data were entered in Mi-
crosoft Excel (version 2016) and analyzed using the Statisti-
cal Package for the Social Sciences version 28 (IBM Corp.,
Armonk, NY, USA). Continuous variables are presented as
mean * standard deviation (SD) and categorical variables
as frequencies and percentages. The distribution of suscep-
tibility and resistance across antibiotics was examined using
the one-sample chi-square test. A two-sided p-value < 0.05
was considered statistically significant.

Ethical considerations

The study protocol was reviewed and approved by the
Scientific Council of the College of Medicine, University
of Kufa, and the Department of Pediatrics at Al-Zahraa
Teaching Hospital. Because the study was based on ano-
nymized retrospective clinical records, the requirement for
individual informed consent was waived. The study was con-
ducted in accordance with the principles of the Declaration
of Helsinki.

Results
Demographic characteristics

Of 319 children with suspected typhoid fever, 144
(45.1 %) had blood culture-confirmed S.#yphi infection and
were included in the analysis. The mean age of the cohort
was 65.4 + 38.7 months. Ninety-six children (66.7 %) were
male, and 48 (33.3%) were female, giving a male-to-female
ratio of 2 : 1. The mean age was 66.5 * 39.5 months in males
and 63.1 £ 37.4 months in females. Demographic charac-
teristics are summarized in Table 1.

Antibiotic susceptibility profile

Susceptibility was tested against 24 antibiotics. The
highest susceptibility was observed for the carbapenems me-
ropenem (86.8 %) and imipenem (80.6 %), followed by tri-
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Table 1. Demographic characteristics of children
with blood culture-confirmed S.typhi infection

Variable n % ’(‘nﬂza:‘:’gg‘;'
Male 9% | 667 66.5 + 39.5
Female 48 | 333 63.1+37.4
Total 144 | 1000 65.4 £ 38.7

methoprim-sulfamethoxazole (67.4 %) (p < 0.01). Interme-
diate susceptibility was recorded for tetracycline (32.6 %),
levofloxacin (25.0 %), gentamicin (24.3 %), ciprofloxacin
(22.9 %), and amikacin (22.9 %). Susceptibility to the re-
maining agents ranged from 0.7 to 18.1 %. The complete
susceptibility profile is presented in Table 2.

Antibiotic resistance profile

Resistance was detected against 27 antibiotics. Statis-
tically significant resistance was observed for ceftazidime
(69.4 %), gentamicin (56.9 %), amikacin (52.8 %), cipro-
floxacin (52.1 %), and ceftriaxone (52.1 %) (p < 0.01). Re-
sistance to azithromycin was detected in 19.4 % of isolates.
The lowest resistance rates were recorded for clarithromy-
cin, ticlocarban, and ofloxacin. The complete resistance
profile is presented in Table 3.

Temporal distribution
The temporal distribution of blood culture-confirmed
cases across the study period is shown in Fig. 1.

Discussion

This cross-sectional study describes the antimicrobial
susceptibility pattern of S.typhi isolates in children admit-
ted to a tertiary pediatric hospital in Najaf, Iraq. The male
predominance observed in our cohort (2 : 1 male-to-female

ratio) is consistent with previously published pediatric ty-
phoid series from South Asia and the Middle East [3, 11].
This pattern probably reflects a combination of biological
factors, greater outdoor exposure of boys to contaminated
water and food in many cultural settings, and healthcare-
seeking behavior rather than a true sex-related difference in
susceptibility.

Carbapenems (meropenem and imipenem) demonstra-
ted the highest in vitro activity against S.fyphi in our series,
with susceptibility rates exceeding 80 %. This finding is con-
cordant with the work of Singhal et al. [13] who reported
similar carbapenem susceptibility in northern India. How-
ever, Blumentrath et al. [14] described limited clinical ef-
ficacy of meropenem in a series of typhoid relapses, raising
concern that in vitro susceptibility may not always translate
into a reliable clinical cure. Possible explanations include
strain-level differences in virulence and intracellular persis-
tence, inadequate dosing or duration, and the previous mul-
tiple use of meropenem in tertiary-care settings, which may
alter the pharmacodynamic response.

Trimethoprim-sulfamethoxazole  retained  activity
against 67.4 % of our isolates, a noteworthy finding given
that this agent is a historical first-line drug whose value had
been considered largely lost in many endemic regions [15].
This pattern may reflect the local prescribing ecology: re-
duced usage of trimethoprim-sulfamethoxazole in recent
years — driven by a shift toward fluoroquinolones and third-
generation cephalosporins — may have permitted partial re-
covery of susceptibility.

The very high rates of resistance observed against
ceftazidime (69.4 %), ceftriaxone (52.1 %), ciprofloxacin
(52.1 %), and aminoglycosides are particularly concerning
because these agents have long constituted the backbone of
empirical treatment for enteric fever in our setting [16]. The
present data are consistent with the international trajectory
of XDR S.1yphi resistance first described in Pakistan [3]

Table 2. Antibiotic susceptibility profile of S.typhi isolates

Antibiotic n % Antibiotic n %
Meropenem 125 86.8 Azithromycin 8 5.6
Imipenem 116 80.6 Ertapenem 5 3.5
Inmethoprim: 97 67.4 Ofloxacin 3 2.1
Tetracycline 47 32.6 Ceftazidime 3 2.1
Levofloxacin 36 25 Vancomycin 3 2.1
Gentamicin 35 24.3 Latamoxef 2 1.4
Ciprofloxacin 33 22.9 Ceftriaxone 2 1.4
Amikacin 33 22.9 Cefixime 2 1.4
Minocycline 26 18.1 Aztreonam 1 0.7
Piperacillin 20 13.9 Cefotaxime 1 0.7
Zgggﬂg’r‘n 16 111 Ticarcillin 1 0.7
Tigecycline 11 7.6 - - -

Notes: percentages are calculated from the total number of isolates tested (n = 144). Each isolate was tested

against the full antibiotic panel.
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and subsequently reported in exported cases across several
continents [4, 5]. Of particular alarm, resistance to azithro-
mycin — the last reliable oral agent in the pediatric set-
ting — was identified in 19.4 % of isolates, echoing reports
from Bangladesh [6] and underscoring the rapidly shrinking
therapeutic armamentarium.

Blood culture remains the reference standard for the mi-
crobiological diagnosis of typhoid fever and is essential for
informing pathogen-directed antimi-

Limitations. Several limitations should be acknow-
ledged. First, the study was conducted at a single tertiary-
care center, which may limit the generalizability of findings
to primary care and community settings. Second, the retro-
spective retrieval of data from hospital records precluded as-
sessment of clinical outcomes and the correlation of suscep-
tibility patterns with response to therapy. Third, molecular
confirmation of resistance determinants (for example, ex-

crobial therapy [17]. The relatively high
positivity rate (45.1 %) in our series
supports the clinical acumen applied at
the point of admission. Still, it may also
reflect late presentation and advanced
disease, because the bacteremic burden
typically decreases with duration of ill-
ness and prior antibiotic exposure.
Chloramphenicol, historically
the cornerstone of typhoid treat-
ment [18], was not included in the
susceptibility panel routinely used at
our center and therefore could not be
evaluated. Given the documented re-
emergence of chloramphenicol sus-
ceptibility in several XDR lineages,
its inclusion in future local protocols
warrants consideration. To the best of
our knowledge, this is one of the few
studies characterizing antimicrobial
susceptibility of S.fyphi among pedi-
atric patients in Iraq, and the results
provide a contemporary reference
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Figure 1. The temporal distribution of confirmed cases during

the study period

Table 3. Antibiotic resistance profile of S.typhi isolates

Antibiotic n % Antibiotic n %
Ceftazidime 100 69.4 Vancomycin 25 17.4
Gentamicin 82 56.9 Nalidixic acid 24 16.7
Amikacin 76 52.8 Cefepime 20 13.9
Ciprofloxacin 75 52.1 Ampicillin 18 12.5
Ceftriaxone 75 52.1 Amoxicillin-clavulanic 16 11.1

acid
Piperacillin 61 42.4 Amoxicillin 11 7.6
Levofloxacin 52 36.1 Ticarcillin-clavulanic 9 6.3
acid
Cefixime 51 35.4 Tetracycline 8 5.6
Aztreonam 40 27.8 Ampicillin-sulbactam 6 4.2
Cefotaxime 39 271 Cefoxitin 5 3.5
Azithromycin 28 19.4 Clarithromycin 4 2.8
Ticarcillin 27 18.8 Ticlocarban 4 2.8
Trimethoprim- .
sulfamethoxazole 26 18.1 Ofloxacin 3 2.1
Cephalothin 26 18.1 - - -

Note: percentages are calculated from the total number of isolates tested (n = 144).
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tended-spectrum B-lactamase genes and plasmid-mediated
quinolone-resistance determinants) and genotyping were
not performed, which would have provided mechanistic in-
sight into the resistance phenotype. Fourth, chlorampheni-
col and a small number of other agents were not consistently
included in the routine AST panel. Future prospective mul-
ticenter studies incorporating whole-genome sequencing
and linked clinical outcome data are warranted.

Conclusions

Salmonella typhi infection remains an important pub-
lic health problem among pediatric patients in Najaf, Iraq,
and extensively drug-resistant isolates are circulating locally.
The carbapenems meropenem and imipenem, together with
trimethoprim-sulfamethoxazole, demonstrated the high-
est in vitro activity and should be considered for empirical
regimens in severely ill children pending susceptibility re-
sults. Conversely, the high resistance rates observed against
ceftazidime, ceftriaxone, ciprofloxacin, and the aminogly-
cosides argue strongly against their continued unselected
empirical use in this setting. Sustained antimicrobial sur-
veillance, rational prescribing, improved sanitation, and
roll-out of typhoid conjugate vaccination are urgently re-
quired to preserve therapeutic options.

Ethics approval and consent to participate. The study
protocol was approved by the Scientific Council of the Col-
lege of Medicine, University of Kufa, and the Department
of Pediatrics at Al-Zahraa Teaching Hospital, Najaf. The
requirement for informed consent was waived due to the
retrospective, anonymized nature of the data.
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XapakTep aHTUGIOTUKOYYTAMBOCTI i3oAdTiB Saimonelia typhi i3 LULMPOKOIO AIKAPCBKOIO CTINKICTIO
cepea aiten y Haaxadi (Ipak): nepexpecHe rocnitTaAbHe AOCAIAYKEHHS

Pesome. Akryanbnicts. Yepesuuit Tud, cnpuuuHenuit Sal-
monella enterica, cepoBap typhi (S.typhi), 3aqUIIIa€THCST TTPOBIM-
HOIO TIPUYMHOIO 3aXBOPIOBAHOCTI M CMEPTHOCTI B KpaiHax i3
HU3BKUM Ta CepelHiM piBHeM goxony. [lobanbHa IosiBa IITaMiB
i3 IIMPOKOIO JIIKAPChKOIO CTIilKiCTIO CYTTEBO OOMEXMIa Tepa-
MEBTUYHI MOXJIMBOCTi, OCOOJIMBO B AUTSIYUX TMOMYJISLIsIX, 1€
KJTIHIYHI HACTiAKK € HalTsKunMu. MeTa: BUSHAUUTH 4aCTOTY
indexii S.7yphi, MiATBepIXKEHOI MOCIBOM KPOBi, Ta OXapakTe-
pu3yBaTU Mpodiab YyTIMBOCTI i30J5TiB 10 aHTUOIOTUKIB cepen
JIiTEN, TOCITiTali30BaHUX 10 CIeliali30BaHOIO AUTSIYOTO CTalli-
oHapy B Hamxkadi (Ipak). Marepiaan Ta metoau. [lepexpecHe
TIOCIiIKeHHS TpoBeaeHO B TikapHi Al-Zahraa Teaching Hospital
for Children’s Health and Maternity 3 10 ciuns 2021 poky mo 28
murHs 2022 poky. 3aranom obcrexeHo 319 miteit Bikom 9—156
MICSIIiB i3 KIIHIYHOIO TIio3poto Ha 4epeBHUi TUd. Kynbry-
pu KpoBi 00pobsiin 3a nornomoroto cucremu BacT/ALERT i3
MONaJIbIIMM MEPECiBOM Ha KCUJI030-JTi3MH-IE€30KCUXOTATHU,
KpOB’siHU Ta arap MakkKoHKi. S.fyphi ineHTUdiKyBaau it Tecty-
BaJIM Ha YYTJUBICTh 10 aHTUMIKpPOOHUX MpenapariB 3a J0MOMO-
roio aBroMaTtusoBaHoi cuctemu VITEK 2 (kapTku mist ineHTUdI-
Kallii rpaMHeraTUBHUX IITaMiB Ta BU3HAYEHHSI aHTUMiKpPOOHOI
YyTJIMBOCTI). AHaJIi3 TaHUX 31ilicHIOBaIM B porpami SPSS Bep-
cii 28; a5l OLLIHKY PO3MOITY UYTJAUBOCTI i PE3UCTEHTHOCTI 10

AHTUOIOTHKIB BUKOPUCTOBYBAIN KPUTEPiii 2 A1s1 OMHi€eT BUOIp-
k. CTaTUCTUYHO 3HAYYIIMMU BBaxkasiu 3HayeHHs p < 0,05. Pe-
3yabTaTH. [lociB kpoBi miarBepnus iHdekuio S.1yphiy 144 i3 319
niteit (45,1 %). CepenHiii Bik maui€eHTiB cTaHOBUB 65,4 + 38,7
Micsus; 96 (66,7 %) 6ynu xaomuukamu, 48 (33,3 %) — nmiByat-
Kamu. HailBullli MOKa3HWKU YYTJAMBOCTI CIOCTEpirajucs st
meporieHeMy (125/144; 86,8 %), iminenemy (116/144; 80,6 %)
Ta TpuMeTonpumy/cyibbamerokcazony (97/144; 67,4 %)
(p <0,01). Pe3aucteHTHiCTh HalluacTillle BUSBISIIN 10 LehTa3u-
numy (100/144; 69,4 %), rentaminuny (82/144; 56,9 %), amika-
uuny (76/144; 52,8 %), nunpodnokcauny (75/144; 52,1 %) i
uedrpiakcony (75/144; 52,1 %) (p < 0,01). BucnoBku. I30151T1
S.typhi i3 NIUPOKOIO JTiKAPCHKOIO CTiMKICTIO CTAHOBISATh 3HAUHY
KJIiHIYHY MpobJeMy cepes rneaiaTpuuHux nauieHTiB y Hamkadi.
Kapbanenemu Ta TpuMeTonpum,/cysibhaMeToKcasosl 30eperian
HaWBUIIY aKTUBHICTb, TOMi SIK PE3UCTEHTHICTh IO 1iealocIo-
PMHIB TPETHOTO MOKOJIiHHS i PTOPXiHOJOHIB Oys1a 3HauYHOI0. JLIst
ONTUMI3allil eMITipUYHOI Tepartii TEpMiHOBO HEOOXiaHi MOCTiii-
HUII MOHITOPUHT Ta pallioHaJbHE BUKOPUCTAHHSI aHTUMIKPOO-
HUX IIpeTapariB.

KimouoBi ciioBa: Salmonella typhi; yepeBHuii TM®; i3omaTU i3
IMPOKOIO JIIKAPCHKOIO CTIMKICTIO; YyTAMBICTb 10 AHTUMIKPOOHUX
Mpenaparis; TemiaTpis; Ipak
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Factors influencing the quality of life
of children with epilepsy aged 2-4 years

Abstract. Background. Epilepsy in early childhood can cause a significant developmental and psychosocial burden, yet
the determinants of health-related quality of life (HRQoL) in patients aged 2—4 years remain inadequately characterized,
especially in clinical settings. This limited evidence becomes a hindrance to holistic management strategies for children
with epilepsy. The purpose was to analyze factors that influence the quality of life of children with epilepsy, especially those
aged 2—4 years. Materials and methods. A cross-sectional study was conducted involving 101 participants recruited
from a pediatric neurology clinic. Questionnaire-based interviews using the PedsQL Epilepsy Module were performed
to assess the HRQoL. Bivariate and multivariate analyses were used to assess factors associated with quality of life.
Results. The highest proportion with poor HRQoL was observed in cognitive (67.3 %) and executive (73.3 %) domains.
In multivariable analysis, seizure frequency > 2 times per month (OR = 3.562; p = 0.026) and treatment duration > 1
year (OR = 3.862; p = 0.006) were independently associated with poor HRQoL. Conclusions. The findings of this study
highlight the importance of early detection of children with epilepsy who are at risk of reduced HRQoL, enabling more

targeted interventions that extend beyond a sole focus on clinical improvement.

Keywords: epilepsy; HRQoL; PedsQL

Introduction

Epilepsy is still one of the most common long-term neu-
rological illnesses in children. It has a big effect on neuro-
development, psychosocial functioning, and general health,
which adds to the global burden of disease. Epilepsy affects
over 50 million people throughout the world, and a large
number of cases happen in children, making it one of the
most frequent neurological disorders in them [1]. Children
with epilepsy, besides seizures, also have several problems,
such as cognitive deficits, behavioral issues, and social con-
straints that may continue throughout adulthood [2]. More-
over, epilepsy in early life is linked to disturbances in crucial
phases of brain development, possibly resulting in enduring
functional outcomes [3]. The burden is especially heavy in
low- and middle-income nations, where access to diagnos-
tic and therapeutic resources is still limited [4].

The evaluation of pediatric epilepsy outcomes now fo-
cuses not just on seizure control, but also on a more holistic
assessment of health-related quality of life (HRQoL), in-
cluding impacts of the condition on children and their fami-
lies as well. Clinical indicators like seizure frequencies and

drug response are no longer enough to describe the impact
of epilepsy [5]. HRQoL, including physical, emotional, so-
cial, and school functioning, provides a more complete ima-
ge of how the condition affects the patient and their family
[6]. This change in thinking aligns with the growing focus on
patient-centered care and the recognition that chronic di-
seases affect many aspects of life beyond clinical symptoms
[7]. As a result, HRQoL has become an important way to
quantify outcomes in both clinical and non-clinical settings.

A significant number of children with epilepsy suffer
from diminished HRQoL, and current evidence regarding
its determinants is still inconsistent. Most studies focused
on school-aged populations, with inadequate representation
of early childhood. In previous research, some variables,
such as seizure frequency, epilepsy type, comorbidities,
and psychosocial problems, influence HRQoL; however,
results differ among populations and study methodologies
[8]. Some studies focused on older children and adolescents
[9]. Furthermore, most of the research is from high-income
countries, which confines the applicability of results to
resource-limited settings [10]. These discrepancies under-
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score the necessity for context-specific enquiries that tackle
the underrepresented.

Understanding a comprehensive HRQoL needs more
than just considering seizure-related variables, but also re-
quires integrating clinical, developmental, and family-rela-
ted factors. Evidence shows that psychosocial factors, such
as parental stress, family dynamics, and socioeconomic posi-
tion, significantly influence HRQoL results in children with
epilepsy. Utilizing standardized, epilepsy-specific instru-
ments, particularly the Pediatric Quality of Life Inventory
(PedsQL), facilitates a more refined and reliable evaluation
of patient-reported outcomes. Moreover, multivariable ana-
Iytical methods help reveal independent predictors and in-
tricate interactions among variables, which is important for
comprehending multifactorial disorders like epilepsy [11].
Finding modifiable variables is especially crucial for planning
focused interventions that will improve overall well-being.

Previous research has identified various factors that cor-
related with HRQoL in pediatric epilepsy; however, results
have been inconsistent due to differences in measurement
instruments, population characteristics, and analytical
methodologies. Additionally, children in early develop-
mental stages, who are particularly susceptible due to rapid
neurodevelopment and significant carer dependency, have
been inadequately represented in the literature. In early
childhood, cognitive and emotional development is very
important, and neurological abnormalities can have severe
and long-lasting impacts [12]. Children between the ages of
2 and 4 depend on families and caregivers for communica-
tion and everyday activities, rendering caregiver-reported
outcomes crucial yet possibly biased. Additionally, deve-
lopmental delays and behavioral problems may be harder
to spot and understand at this point than in older kids [13].
These characteristics highlight the necessity for concentra-
ted research in this age group.

Our study seeks to uncover clinical and specific sociode-
mographic characteristics independently correlated with di-
minished health-related quality of life in children aged 2—4
years with epilepsy in a tertiary-care environment. It aims
to offer more accurate insights into early childhood epilepsy
by focusing on a specific age group and incorporating both
clinical and contextual variables for a thorough examination
of the determinants of HRQoL. Additionally, conducting
the study at a tertiary referral center facilitates the inclu-
sion of a diverse and clinically relevant patient cohort. This
method is likely to make the results more reliable and useful.

To enhance scientific understanding of HRQoL de-
terminants in early childhood epilepsy, facilitate early risk
classification, and guide the formulation of more compre-
hensive, family-oriented management strategies in clinical
practice, it is imperative to address this gap. Identifying chil-
dren at risk for poor HRQoL early may make it easier to in-
tervene promptly, which could lead to better long-term de-
velopmental outcomes [14]. Including HRQoL assessment
in regular care can also help healthcare practitioners and
families communicate more effectively [15]. This evidence
is essential for formulating interventions suited to resource-
constrained environments. In the end, enhancing HRQoL
aligns with the broader goal of not only helping children
with epilepsy thrive but also making them more content.

The purpose of the study was to analyze factors that
influence the quality of life of children with epilepsy, espe-
cially those aged 2—4 years.

Materials and methods
Study design and subjects

This study is an analytical observational study that used
a cross-sectional design to evaluate HRQoL in children with
epilepsy and its correlating characteristics. It was held at the
Pediatric Neurology Outpatient Clinic of Dr. Soetomo Ge-
neral Academic Hospital, Surabaya, Indonesia, from Janu-
ary to October 2025. The subjects were children aged 2 to 4
years who had been diagnosed with epilepsy and recruited
during the study period. Using a single percentage formula
with a 95% confidence level, an expected prevalence of 45 %,
and a precision of 10 %, we found that the minimal sample
size was 95. Inclusion criteria were that caregivers provided
informed consent, and exclusion criteria were that children
were in emergencies or if caregivers were unable to complete
the questionnaire. The Ethics Committee of Health Research
of Dr. Soetomo General Academic Hospital (Ethics number:
1162/KEPK/X1/2024) approved this research. The clearance
was granted on November 19, 2024, until November 19, 2025.

Data collection

Interviews with questionnaires were used to collect the
data. Clinical variables include seizure type, seizure fre-
quency, age at onset, treatment duration, and quantity of
antiepileptic drugs (AEDs). The PedsQL Epilepsy Module
was used to measure HRQoL, with scores < 65 indicating
impaired HRQoL. Other variables, like perinatal characte-
ristics, parental education, nutritional status, and head cir-
cumference, were also recorded.

Statistical analysis

Data were analyzed using SPSS. Associations between
variables and HRQoL were assessed using chi-square or
Fisher’s exact test, as appropriate. Logistic regression was
then used to identify independent predictors of impaired
HRQoL. The results were reported as odds ratios (ORs), and
p-values < 0.05 were used to indicate statistical significance.

Results

This study included a total of 101 children aged 2 to
4 years who had epilepsy. Table 1 shows the demographic
and clinical characteristics of the participants. The majority
were male (65.3 %), and most of their parents had finished
high school. More than half of the babies were born vagi-
nally (54.5 %), and most of them had a normal birth weight
(75.2 %). The majority of the children (59.4 %) had normal
nutritional status, but 31.7 % were considered undernou-
rished. Measurements of head circumference showed that
59.4 % were in the normal range, and 37.6 % had micro-
cephaly. Generalized seizures were the most common initial
presentation (63.4 %). Most of the children (64.4 %) had
fewer than two seizures a month, and 80.2 % had their first
seizure before they turned two. The majority of participants
(72.3 %) had been on antiepileptic treatment for at least a
year, and 54.5 % were on more than one type of medication.
These baseline characteristics indicated that most individu-
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als in this group have early-onset epilepsy and have been un-
dergoing treatment for a considerable time (Table 1).

Table 2 presents how HRQoL is spread out across dif-
ferent areas. In general, many children had poor HRQoL
on multiple domains. In the impact domain, 59.4 % of par-
ticipants were classified as experiencing a poor quality of
life. The prominent deficits were observed in the cognitive
domain, where 67.3 % of children were classified as poor,
and in the executive function domain, which showed the

Table 1. Baseline characteristics of the study

highest impairment rate (73.3 %). The sleep/fatigue domain
demonstrated a relatively equitable distribution (49.5 %
poor versus 50.5 % good), whereas the mood/behavior do-
main showed a greater proportion of children with favorable
HRQoL (57.4 %). These results indicated that the cognitive
and executive domains were most affected by HRQoL prob-
lems in this group (Table 2).

Table 3 denotes the associations between the number
of AEDs and the HRQoL domains. There were no statisti-
cally significant links between treatment type (monotherapy
vs polytherapy) and any HRQoL domain (all p > 0.05). A

subjects higher percentage of poor HRQoL was found among chil-
i dren receiving polytherapy in the impact domain (67.3 vs.
Variable Total e 50.0 %) and cognitive domain (74.5 vs. 58.7 %), but these
Gender differences were not statistically significant. In the sleep/
Male 66 65.3 fatigue, executive function, or mood/behavior domains, no
Female 35 347 significant associations were found (Table 3).
Father’s last education level Table 2. HRQoL level of the study subjects
No formal education 1 1.0
Elementary school or equivalent 8 7.9 Variable Total %
Junior high school or equivalent 10 9.9
Senior high school or equivalent 58 57.4 Impact
Higher education 24 23.8 Impaired 60 59.4
Mother’s last education level Good 4 406
No formal education 0 0 Cognitive function
Elementary school or equivalent 9 8.9 Impaired 68 67.3
Junior high school or equivalent 11 10.9 Good 33 32.7
Senior high school or equivalent 54 53.5 Slee :
; . p/fatigue
Higher education 27 26.7 Impaired 50 495
Delivery Good 51 50.5
Cesarean section 46 45.5 : :
) . Executive function
Vaginal delivery 55 54.5 Impaired 74 73.3
Birth weight Good 27 26.7
Low 20 19.8 :
Mood/behavior
Il:l/lormal . 756 75562 Impaired 43 42.6
acrosomia . Good 58 57.4
Nutritional status
Underweight 32 31.7 L .
Normal 60 59.4 Table 3. Association between quality
Overweight 9 8.§ of life and medication burden
Head circumference Domain Number of AED used, n (%) p-
Microcephaly 38 37.6 Monotherapy | Polytherapy | Value
Normal 60 59.4
Impact
Macrocephaly 3 3.0 Good 23 (50.0) 18 (32.7) | 0.078
Type of initial seizure Impaired 23 (50.0) 37 (67.3)
Generalized (whole body) 64 63.4 o
Focal (not involving the whole body) 37 36.6 E%%T;g:e
Number of seizures within 1 month Good 19 (41.3) 14 (25.5) 0.091
Less than 2 times 65 64.4 Impaired 27 (58.7) 41 (74.5)
> 2 times 36 35.6 Sleep/fatigue
Age at first seizure Good 22 (47.8) 29 (52.7) 0.624
Less than 2 years 81 80.2 Impaired 24 (52.2) 26 (47.3)
> 2 years 20 19.8 Executive
Duration of AED use function 0707
Less than 1 year 28 27.7 Good 14 (30.4) 13 (23.6) ’
> 1 year 73 72.3 Impaired 32 (69.6) 42 (76.4)
Number of AED used Mood/behavior
Monotherapy 46 45.5 Good 28 (60.9) 30 (54.5) 0.522
Polytherapy 55 54.5 Impaired 18 (39.1) 25 (45.5)
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Table 4 presents the relationship between the type of ini-
tial seizure and HRQoL. A statistically significant correla-
tion was found in the impact domain. There was a significant
difference in HRQoL between children with generalized
seizures and those with non-generalized seizures (51.6 vs.
73.0 %, p = 0.035). No statistically significant associations
were observed in the cognitive, sleep/fatigue, executive func-
tion, or mood/behavior domains (all p > 0.05) (Table 4).

The association between duration of antiepileptic treat-
ment and HRQoL was presented in Table 5. Statistically sig-
nificant associations were observed in the impact and execu-
tive function domains. Children who had received treatment
for > 1 year showed a higher proportion of poor HRQoL in
the impact domain (68.5 vs. 35.7 %; p = 0.003) and in the
executive function domain (79.5 vs. 57.1 %; p = 0.023). No
significant associations were observed in the cognitive, sleep/
fatigue, or mood/behavior domains (all p > 0.05) (Table 5).

Table 6 showed the association between age at seizure
onset and HRQoL. No statistically significant relationships

ment duration > 1 year was independently associated with
higher odds of poor HRQoL (OR = 3.862; 95% confidence
interval (CI): 1.484—10.052; p = 0.006). Similarly, seizure
frequency > 2 times per month was associated with increased
odds of poor HRQoL (OR = 3.562; 95% CI: 1.359-9.335;
p = 0.026). In contrast, the type of initial seizure did not re-
main statistically significant after adjustment (p = 0.492). In
the executive function domain, treatment duration > 1 year
was also independently associated with impaired HRQoL
(OR = 2.900; 95% CI: 1.133—7.420; p = 0.010). These
findings indicate that longer treatment duration and higher
seizure frequency were the main factors independently as-
sociated with impaired HRQoL in this population (Table 8).

An additional multivariable analysis was conducted to
assess whether the association between treatment duration
and suboptimal HRQoL remained significant after adjusting

Table 5. Association between quality of life
and duration of AED use

were found in any of the HRQoL domains. The distribu- Duration OZ AED use, :
tion of HRQoL categories was comparable between children Domain n (%) vaﬁu -
with seizure onset before and after age 2, with all p-values <1year | >1year
exceeding 0.05 (Table 6). Impact
The association between seizure frequency in the past | ggoogd 18 (64.3) | 23 (31.5) | 0.003*
month and HRQoL was shown in Table 7. A statistically Impaired 10 (85.7) | 50 (68.5)
significant association was identified in the impact domain. Cognitive function
Children with two or more seizures per month had a higher Good 11(39.3) | 22(30.1) | 0.380
percentage of poor HRQoL than those with fewer seizures Impaired 17 (60.7) | 51 (69.9)
(77.8 vs. 49.2 %; p = 0.005). There were no statistically sig- -
. Sl . . . Sleep/fatigue
nificant associations in the cognitive, sleep/fatigue, executive Good 16 (57.1) | 35 (47.9) | 0.408
function, or mood/behavior domains (all p > 0.05) (Table 7). Impaired 12 (42'9) 38 (52'1) ’
Table 8 shows the results of a multivariable logistic re- - - : :
gression analysis that identified independent factors associ- gxetc:jutlve function 12 42.9) | 15 (20.5) | 0.023*
. . . . . 00 . . .
ated with impaired HRQoL. In the impact domain, treat Impaired 16 (57.1) | 58 (79.5)
. . . P Mood/behavior
Table 4. A I f lif I
able ssociation :eei;v:f:g quality of life and initia Good 19(67.9) | 39 (53.4) | 0.189
ype .
= : Impaired 9(32.1) | 34 (46.6)
Initial seizure type, n (%)
. p_
Domain Generalized N°t_ value Table 6. Association between quality of life
generalized and age at first seizure
Impact Age at first seizure,
Good 31 (48.4) 10 (27.0) | 0.035* Domaln n (%) P-
Impaired 33 (51.6) 27 (73.0) value
<2years | >2years
Cognitive
function 0.358 Ig‘pz‘:t 4 (42
Good 23(35.9) | 1070 | cood Sr(20) ) 7Go0) ) 0.569
Impaired 41 (64.1) | 27 (73.0) mpaire (58.0) (65.0)
: Cognitive function
| fat
23:5/ atigue s4(531) | 1759 | o4s7 | |Good 28(34.6) | 5(25.0) | 0.414
. ' ' ' Impaired 53 (65.4) | 15(75.0)
Impaired 30 (46.9) 20 (54.1)
: Sleep/fatigue
E t
funstion Good 40 (49.4) | 11 (55.0) | 0.653
Good 20 (31.2) 7 (18.9) 0.177 Impaired 41 (50.6) | 9 (45.0)
Impaired 44 (68.8) 30 (81.1) Executive function
Mood/behavior Good 23 (284) | 4(200) | 0447
Good 39 (60.9) 19 (51.4) | 0.348 mpaire 58 (71.6) (80.0)
Impaired 25 (39.1) 18 (48.6) Mood/behavior
Note (here and in Table 5, 7, 8): * — p < 0.05 is signifi- | Good 47 (58.0) | 11(55.0) | 0.806
cant; based on chi-square test. Impaired 34 (42.0) | 9(45.0)
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for head circumference status (microcephaly). The results
revealed that treatment duration > 1 year remained signifi-
cantly associated with poor HRQoL in the impact domain
(adjusted OR remained comparable, p < 0.05), as did sei-
zure frequency. Microcephaly did not emerge as an inde-
pendent predictor in the model.

Discussion

The results of this study validate that a significant pro-
portion of children aged 2—4 years with epilepsy suffer from
diminished HRQoL, especially in cognitive and executive
domains. This finding aligns with another research indicat-
ing that neurocognitive functions represent some of the most
susceptible components of HRQoL in pediatric epilepsy.
However, the extent of impairment differs among popula-
tions and study contexts [16, 17]. Significantly, this study
enhances the current body of evidence by focusing on early
childhood, a developmental stage that is underrepresented in
epilepsy research despite its vital importance for long-term
neurodevelopmental outcomes. An age-specific focus offers
deeper insight into how epilepsy affects HRQoL during early
brain development, a period when functional disturbances
may lead to more substantial and lasting consequences.

Table 7. Association between quality of life
and number of seizures within 1 month

Number of seizures
Domain within 1 month, n (%) P-
- - value

<2times | >2times
Impact
Good 33 (50.8) 8 (22.2) | 0.005*
Impaired 32 (49.2) 28 (77.8)
Cognitive function
Good 24 (36.9) 9 (25.0) | 0.221
Impaired 41 (63.1) 27 (75.0)
Sleep/fatigue
Good 35 (53.8) 16 (44.4) | 0.365
Impaired 30 (46.2) 20 (55.6)
Executive function
Good 16 (24.6) 11 (30.6) | 0.518
Impaired 49 (75.4) 25 (69.4)
Mood/behavior
Good 36 (55.4) 22 (61.1) | 0.577
Impaired 29 (44.6) 14 (38.9

Table 8. Multivariate logistic regression analysis
of the effects of seizure frequency in the past
month, and duration of treatment on quality of life
in children with epilepsy

Domain | Risk factor OR(95%Cl) | aﬂ; .

Duration of AED 3.862 N
use (1.484-10.052) 0.006

Impact Number of
seizures per ( 329232335) 0.026*
month ' ’

Executive | Duration of AED 2.900 0.010*

function use (1.133-7.420) '

Number of AEDs and HRQol

The lack of a significant correlation between AEDs con-
sumed and HRQoL indicates that treatment alone may not
be enough to represent the disease burden in early childhood
epilepsy. While polytherapy was associated with a higher in-
cidence of poor HRQoL, the difference was not statistically
significant, suggesting that other factors may have a greater
effect. Prior studies have yielded inconsistent results, with
some indicating poor HRQoL in polytherapy correlated to
cumulative side effects, while others identified no indepen-
dent correlation [13, 18]. This inconsistency may indicate
the multifactorial factors influencing HRQoL, in which
outcomes are affected not only by medication burden but
also by seizure management, disease severity, and neurode-
velopmental status. In this study, rather than using intensity
of treatment as a singular determinant, the findings also sug-
gest assessing more comprehensive clinical indicators.

Type of seizure and HRQolL

While seizure type showed a correlation with HRQoL
in the impact domain at the bivariate level, this association
did not persist in the multivariable analysis, indicating that
seizure type is not an independent predictor of HRQoL.
This finding aligns with several studies that have not de-
monstrated a consistent association between seizure type
and quality of life, although some have noted inferior out-
comes in focal epilepsy [19]. The discrepancy across studies
may be explained by the interaction between seizure type
and other clinical variables, particularly seizure frequency
and disease severity. The present results suggest that seizure
type may exert an indirect effect on HRQoL, mediated
through such dynamic disease-related factors.

These findings may be further understood within the
context of early brain maturation, because during the age of
2—4 years, the brain undergoes rapid synaptogenesis, my-
elination, and network organization, resulting in heightened
cortical excitability and reduced functional specialization.
During this developmental phase, epileptiform discharges,
whether focal or generalized, may disseminate more broadly
owing to underdeveloped inhibitory circuits and insufficient
cortical network segregation [20]. As a result, the difference
between focal and generalized seizure types may not have
as great an effect on functional outcomes as it does in older
children, whose more developed cortical networks allow bet-
ter localization and functional compartmentalization. This
may elucidate why seizure type did not persist as an indepen-
dent predictor of HRQoL in the multivariable model, as the
immature cortex in early childhood may exhibit a more ge-
neralized response to epileptic activity. Conversely, research
focusing on older pediatric cohorts has indicated stronger
correlations between seizure type and functional outcomes,
presumably due to enhanced cortical specialization and net-
work differentiation during advanced developmental phases.

Duration of treatment and HRQoL

The strong association between longer treatment and
poor HRQoL suggests that longer treatment may reflect
worsening disease and the cumulative burden it places on
the body. Children receiving extended treatment are more
susceptible to medication effects and psychosocial difficul-
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ties. Prior research has indicated that longer disease dura-
tion correlates with a decline in HRQoL, caused by cumula-
tive effects on cognitive, emotional, and social functioning
[14, 21]. Moreover, extended treatment may be associated
with caregiver fatigue and heightened healthcare demands,
thereby further affecting perceived quality of life. These re-
sults underscore the need to view treatment duration as an
indicator of disease progression rather than merely a thera-
peutic variable.

To investigate whether treatment duration reflects un-
derlying disease severity rather than an independent vari-
able, an analysis was conducted using microcephaly as a
proxy for neurodevelopmental impairment. The results in-
dicated that treatment duration remained significantly as-
sociated with diminished HRQoL after adjustment, sugges-
ting that its impact cannot be attributed solely to structural
or developmental anomalies. This finding underscores the
significance of prolonged disease burden as an autonomous
factor in reduced quality of life, transcending baseline seve-
rity indicators.

Although a comprehensive etiological classification was
not available in this study, including microcephaly as a clini-
cally significant surrogate improves the validity of the fin-
dings. Further studies employing neuroimaging and genetic
data are essential to clarify the relationship between disease
severity and HRQoL outcomes.

Age af seizure onset and HRQol

Our study found no significant correlation between age
at seizure onset and HRQoL. These findings are contrary
to those reported in other research, which indicate worse
outcomes in the early onset of epilepsy [11, 13]. It may be
related to the limited age range of participants in this study,
which constrains variability in developmental trajectories
and diminishes the discriminatory power of this variable.
Furthermore, the consequences of early onset may become
increasingly apparent over time, especially in longitudinal
studies that document cumulative developmental effects.
These results indicate that, during early childhood, the pre-
sent disease burden may exert a more immediate impact on
HRQoL than historical onset characteristics.

Seizure frequency and HRQol

Seizure frequency was a major factor in HRQoL, par-
ticularly in the impact domain, indicating it is a key marker
of disease burden. Children with more frequent seizures were
more likely to have a lower HRQoL, which means that their
daily activities were disrupted, their caregivers were more
anxious, and they were less involved in their development.
This result is consistent with prior studies that have identi-
fied seizure frequency as a significant predictor of HRQoL
in pediatric epilepsy [19, 21]. Frequent seizures may disrupt
learning, social interaction, and adaptive functioning, lead-
ing to more general declines in quality of life. These results
clarify the clinical significance of improving seizure control
as a fundamental step toward better outcomes for the patient.

Conceptual synthesis of findings
These findings demonstrate that HRQoL in early child-
hood epilepsy is predominantly affected by dynamic clinical

factors indicative of the ongoing disease burden, specifically
seizure frequency and treatment duration, rather than by
static or historical characteristics, such as seizure type or age
at onset. This pattern emphasizes the necessity of viewing
epilepsy as a dynamically evolving condition, wherein cur-
rent disease activity exerts a more immediate influence on
functional outcomes than baseline clinical characteristics.
This viewpoint encourages a transition from static risk as-
sessment to dynamic monitoring of disease burden in clini-
cal practice.

Clinical and system implications

From a clinical standpoint, these findings underscore
the necessity of integrating regular HRQoL assessments
into pediatric epilepsy management, especially for children
exhibiting elevated seizure frequency and extended treat-
ment duration. Identifying children at risk of poor HRQoL
early may facilitate interventions that include seizure ma-
nagement as well as cognitive and psychosocial develop-
ment. Multidisciplinary approaches involving neurologists,
psychologists, and rehabilitation specialists may be especial-
ly effective in achieving optimal results.

The results at the health system level suggest the cre-
ation of family-centered care models that combine medical
management with developmental and psychosocial support.
These approaches are especially important in places with
limited resources, where comprehensive epilepsy care is still
being developed.

Conclusions

This study suggests that impaired HRQoL in early child-
hood epilepsy is more closely related to the current burden
of the disease rather than baseline clinical characteristics.
These findings highlight the importance of looking beyond
seizure control alone and adopting a more holistic, patient-
centered approach that prioritizes quality of life as a key
outcome in pediatric epilepsy care.
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dakTopu, LLLO BMAMBAIOTb HA SIKICTb XXUTTS AiTen
3 eniaencielo Bikom 2—4 poku

Pe3siome. AxrtyanbHictb. Eninericis B paHHbOMY IUTHHCTBI MOXe
CTBOPIOBATY 3HAYHi TTPOOJIEMU JIJIsI PO3BUTKY Ta TICUXOCOIIATbHO-
ro (byHKIIIOHYBaHHSI, TIPOTe YNHHUKU SIKOCTi XKUTTSI, TIOB’SI3aHOT 3i
3nopoB’ssM (HRQoL), y maiieHTiB BikoM 2—4 poKM 3aIMILAIOThCSI
HEJIOCTaTHhO BUBYCHUMM, OCOOJIMBO B KIIHIYHMX yMoBax. OOMe-
JKEHICTh TaKMX JaHUX TePelIkomkae (hopMyBaHHIO KOMITTIEKCHUX
cTpaTeriii BeaeHHsI aiTeil 3 eriterncieto. MeTa: mpoaHaizyBaTu (hak-
TODPM, 1110 BIUIMBAIOTh Ha SIKiCTb >KUTTS JiTel 3 eriJencieto, ocodamn-
BO BikoM 2—4 poku. Marepiamm Ta meTomu. [TpoBeneHo repexpecHe
nmocmimkeHHs 3a yyactio 101 martieHTa, BiniOpaHuxX y miemiaTpudHii
HeBpoJoriuHii kiiHimi. s BuBueHHs HRQoL 3actocoByBanu aH-
KETyBaHHsI Ha OCHOBI OIUTYBaJIbHUKA OLIIHKY SIKOCTi JKUTTS B JiTeit

(PedsQL). ®akTopu, MOB’sA3aHi 3 SIKICTIO XXWUTTsI, BUBHAYAJIM 3a JI0-
TIOMOTOIO TBOBMMIPHOTO 1 GaratoBUMipHOTO aHaisy. Pe3yabTaTu.
HaiiBumnmii Bincorok Hu3bkoi HRQoL OyB BUSIBIEHUIT y KOTHi-
TuBHiit (67,3 %) Ta BuKoHaBuiii (73,3 %) cdepax. Y GararoBumip-
HOMY aHaJli3i yacrota HamajiB > 2 pasiB Ha Micsip (BIL = 3,562;
p =0,026) i TpuBaticTh JlikyBaHHs > 1 poky (BIL = 3,862; p = 0,006)
OyJ11 He3aleXXHO 1oB’s13aHi 3 Hu3bkoio HRQoL. BucHoBkH. Pe3syiib-
TaTU 1IbOTO JOCTIIKEHHS TiIKPECII0I0Th BasKJIMBICTh PAHHBOTO BU-
SIBJICHHSI JiTeil 3 eriyierncieto, siKi MaloTh pu3ukK 3HkeHHs: HRQoL,
110 TO3BOJISIE TIPOBOMUTH OiJTBII ITiJIECTIPSIMOBAHI BTPY4YaHHS, SIKi
BUXO[ISITh 32 PAMKM BUKITIOYHO KJIIHIYHOTO MOJITIIIEHHS.

KimouoBi ciioBa: emninencisi; HRQoL; PedsQL

56 3A0POB g AUTUHW, 1SSN 2224-0551 (print), ISSN 2307-1168 (online)

Tom 21, N# 3, 2026



C% ﬂll'l'l%:ll

OrasiA AiTepatypu / Review of Literature

VK 578.834.1:616-053/.-07
AucyHeupb O.B.", Aiavik H.B.", Tokapesa H.M.?

DOI: https://doi.org/10.22141/2224-0551.21.3.2026.1958

"BiHHNLIbKV HQLIOHQABHWU MEAMYHWV YHIBepCcUTET iM. M.I. [nporosa, M. BiHHMLISI, YKpQiHQ
2 AHIMPOBChKMM ASPXKABH MEAVNYHWI YHIBEPCUTET, M. AHIMPO, YKpaiHa

MOCTKOBIAHUMA CUHAPOM Y AiT€U TA MIAAITKIB:
KAIHIYHI NposBY TA HONPSMU peabiAitauii
(orAsA AiTepatypm)

Pesiome. Axmyaavnicmo. Koponasipycna xeopoba (COVID-19) cnpuuununa 3nauni 6iddaneni myasmucucmemmi
Hacaioku, ocooauso y dimei ma niorimkig. Ilocmkogionuii cundpom (IIKC) cymmeego 3uunicye saxicmo jscumms ma
CMBOPIOE 000amK08e HABAHMANCEHHS HA CUCMEMY 0XOPOHU 300pos’a. Mema: cucmemamu3syeamu cyvacti daui aime-
pamypu w000 KAIHIYHUX NPOsAGie, (paKkmopie pusuKy ma cmpyKmypu noCmKo8iOH020 CUHOpomy y dimell i nidaimkig, a
MaKoxic susHaUUMU HAtbinbu epekmueri Hanpamu peabirimayitinux 3axodie. Mamepiaau ma memoou. Ilposedero
HapamueHuil 0eas0 aimepamypu 6 6azax oanux PubMed/MedLine, Google Scholar, Wiley Online Library ma Haui-
oHanwHill 6ibniomeyi Yxpainu im. B.1. Bepradcvkoeo 3a nepiod 3 epyous 2020 p. do keimus 2026 p. [oenmughixosano
564 ny6aixayii, 109 3 axux eionosidaru kpumepism exaouenns. Pesyasmamu. ITKC possusacmocsy 10—30 % dimeil
ma nionimkie nicas nepenecenoi ingexyii SARS-CoV-2 i xapakmepuzyemobcs éucokor noaicunopomuicmio. Haiino-
wupeHiuli nposaeU: Namoao2iuHa 8moma, 3a0UUKa, 20108HUIL Oinb, KOCHIMUGHI NOPYUEHHS («<MO3KO08ULI MYMaH»), po3-
240U CHY, MPUBOICHO-0eNPeCUBHI CMAHU, 3HUICEHHS MOAePAHMHOCMI 00 HABAHMAJICeHb, Miaaeii, apmpaneii ma wKipHi
sminu. OCHOBHI (hakmopu pusuKy: JCiHoua cmamao, RIOAIMKOBUI 8IK, OICUPIHHS, OPOHXIANbHA ACMMA, MANCKUI nepebdie
eocmpoi hazu ma myavmucucmemuuil 3anasvruii cunopom. Bucnoexu. [Tocmiogionuii cundpom y dimeii € myavmu-
CUCMEMHUM CMAHOM, W0 nompebye paHHboi cmpamugixayii puzuxy, mpueanoeo MoHIMopuHey ma KOMnAeKcHoi peabi-
aimauyii. Haiteuwyy egpexmugnicmos npooemMoHCmpysaiu KoeHImueHi ma 01baKkmopri mpeHineu, KoeHimueHo-noeeodin-
Koea mepanis, HympumueHa kopekuis (ocooauso eéimaminy D) ma eaxyunauis, sxa 3uuxcye pusuk ITKC npubauzmo na
75 %. Ceocuacna peabinimayis 0036045€ 3anobiemu Xporizayii nopyuens i i0Hosumu SKicmos Jcumms dimeil.

KimouoBi cioBa: nocmxosionuii cundpom; mpusaauii COVID; dimu; nioaimku; myasmucucmemHi HacAioku; pea-

oinimayis

Bctyn

3a nanumMu odiuiiHoro moHitopuHry BOO3 (https://
data.who.int/dashboards/covid19/cases), [-kopoHaBipyc
SARS-CoV-2 3 2019 no 2023 poky ctaB npuuunHo0 775
MiJIbMOHIB BMITaIKiB TOCTPUX PECIipaTOpHUX iH(EeKIiit
Ta OJu3bKO 7 MinbiloHiB cMmepteil. B YkpaiHi BimOyJo-
Csl I’SITh XBUJIb MiAMOMY 3aXBOPIOBAHOCTI, ITiJl Yyac SIKUX
Oysio 3apeecTpoBaHO TMMoOHan 5,36 MinbiioHa BUMAIKiB
COVID-19 1, 2].

PexkounBanectieHuiss COVID-19 yacto Mae mnpoJioH-
TrOBaHMI XapakKTep, B OCHOBI SIKOTO JICKWUTh MOPYLICHHS

MeXaHi3MiB eJliMiHallil KOpOHaBipycy, 110 MPU3BOAUTH 10
OTO MEPCUCTEHIIIl Ta ypaxkeHHsI IPaKTUYHO yCiX OpTraHiB
ta cuctem [95]. Leit COVID-19-acoriitoBanuii maroso-
riYHMUI cTaH BimoMuii K nmoctkoBimHuit cuHapoM (I1KC)
[21, 42]. ns mo3HayeHHs TPUBAJOi CHUMIITOMATUKU
COVID-19 sk eaAMHOTrO KJIiHIYHOTO CTaHY TaKOX BUKOPUC-
TOBYIOTH iHIII TepMiHM, gK-oT TpuBaauii COVID (Long
COVID), noct-COVID-cuHapoM, OCTIOCTPUIA CUHAPOM
COVID-19, noctroctpi Hacniaku iHdekuii SARS-CoV-2
(Post-Acute Sequelae of SARS-CoV-2 infection — PASC)
[20, 51, 106].
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3rigHo 3 nediniuiero BOO3, [NKC — 1e nponoBxeH-
Hs1 200 PO3BUTOK HOBUX CUMITOMIB yepe3 3 Micsiii Imiciist
nepBuHHOrO 3apaxeHHs: SARS-CoV-2 3a yMOBU iXHBOT
TPUBAJIOCTI HE MEHIIIE 3a 2 Mics1li, SIKi He MOXKYTb OYTH MO~
sicHeHi iHmmM giarHozoM (https://www.who.int/europe/
news-room/fact-sheets/item/post-covid-19-condition).

IMpu IKC naiiuacrinie 3ycTpiualThCsl acTeHisl, pec-
mipaTOpHi IIOPYIIEHHSI, KOTHITMBHI Ta IICUXOEMOLIiiiHi
posnamu [26, 64]. V negiaTpuuHiii TpakTULi TOCTKOBIIHI
CeKBeIM HaOyBalOTh OCOOJMBOI KIiHIYHOI 3HAYYIIOCTI,
OCKIJIbKM BOHU CIIPUYMHSIIOTH CYTTEBE OOMEXEeHHS (hi3uu-
HOI, KOTHITUBHOI Ta COIliaJIbHOI aKTUBHOCTI JiTel Ta ITii-
JiTKiB [12, 42, 81].

Takum yrHOM, y3arajJbHEHHs Ta BIPOBAIXKEHHS e(eK-
TUBHUX CTpaTeriii peabiiTallitHOrO CyIpoBOIYy MAlliEHTIB
i3 TIKC € npiopuTeTHUM 3aBAaHHSIM CydyacHOI mesiarpii
[26, 40].

Mera: cucTeMaTU3yBaTH CydacHi JaHi JiTepaTypu
11010 KJIiHIYHMX TIPOSIBiB, (PaKTOPIiB PU3UKY Ta CTPYKTYPU
MOCTKOBITHOTO CUHAPOMY Y IiTei i MiTITKiB, a TAKOX BU-
3HAYUTU HaOUIbII e(heKTUBHI HAMIPSIMU pealdiTiTaliiftHIX
3aXO/liB.

MaTepiaAn Ta MeToAmn

HapatuBHuii orjsanm jiTepaTypu IPOBEIEHO 3 BUKO-
PUCTAaHHSIM €JEeKTPOHHUX HAyKOMETPUYHUX 0a3 JaHuX
PubMed/MedLine, Google Scholar, Wiley Online Library,
a TaKOX eJIeKTpOHHOro kartajory HauioHanbHoi 6iGitio-
Teku Ykpainu imeHi B.I. Bepnancekoro. Ilepion mouryky
OXOILTIOBAB iHTepBas Bix TpyaHst 2020 poky mo KBiTHs 2026
poky. OGMexXeHHSI 3a MOBOIO MyOJIiKalliil, TUTIOM abo du-
3aifHOM JOCJIiIXKEeHb HE 3aCTOCOBYBAJIMCS.

IlomrykoBy crparerito copmMoBaHO 3 BUKOPHUCTAH-
HSM KOMOIHAlIi#i KOHTPOJIbOBAHOI TEPMIiHOJIOTII Ta BiJib-
HHUX KJII0YOBMX ClIiB, 30kpeMa: SARS-CoV-2, COVID-19,
children, adolescents, long-term consequences, post-
COVID, sequelae, clinical features, laboratory findings.
JJ1 MiaBUILIEHHST YyTJIMBOCTI MOILIYKY 3aCTOCOBYBAJIH JIO-
riuni onepatopu AND/OR.

Kpumepii exarouenns:

1) opuriHajbHi HayKOBi JOCIiKeHHS (KJTiHIYHI, ertife-
MiOJIOTiYHi, KOTOPTHIi);

2) HasIBHICTb CTATUCTUYHUX, ETIiIeMiOJOTIYHMX, KITiHi-
KO-aHaMHECTUYHUX a00 1TabopaTOPHO-iHCTPYMEHTATbHUX
TaHWX,

3) mochimkeHHs, MPUCBIYEHI Mmepediry roctpoi dasu
COVID-19 Ta i1oro BingajieHUM HacJligKam y JiTei Ta mif-
JITKIB.

Kpumepii euxarouenns:

1) okpemi KIiHiuHi BUnanku (case reports) Ta cepii BU-
MajaKiB;

2) orisiau JiTepaTtypy, CUCTEMAaTUYHI OTJISIIN Ta MeTa-
aHaJji3u 6e3 BJJaCHUX eMITIpUYHUX TaHUX;

3) nocimKeHHsI, sIKi He CTOCYBaJIMCSI TIeIiaTPUYHOI 10~
nyssiii (a6o BKITIOUAIIH ii JIWIIIE YaCTKOBO).

Bin6ip myGmikartiit 3ailicHIOBaJIN y IBa €Taru: MepBUH-
HUI CKPUHIHT 32 HAa3BOIO Ta aHOTAIIi€l0, a TAKOX BTOPUH-
HUI aHaJli3 TOBHMUX TeKCTiB. [Ipoliec BinOopy BUKOHYBaJI
He3aJIeXXHO JBa MOCIiTHUKM; PO30iKHOCTI BUpPIIIyBalu
LIISIXOM KOHCEHCYCY.

3arayiom ineHTHdiKoBaHO 564 cTatTi, 3 sikux 109 Bigmo-
BilaJi KpUTEpisiM BKJIIOUEHHSI Ta OyJIM BHECEHi 10 (hiHab-
HoOro aHaii3y (puc. 1).

OTpuMaHi JaHi CHMCTEMaTHM30BaHO 3a KIIiHiKO-aHaM-
HECTUYHUMMU, J1abOpaTOPHUMU Ta iHCTPYMEHTAJTbHUMU
XapaKTepUCTUKAMM TIepediry 3aXxBOpIOBaHHS Ta MOTro Bil-
JAJICHUX HACJIJKIB y MeliaTpUIHIN OISl

Pe3yAbTaTU TO OGrOBOPEHHS

Bcranosneno, mo nomupenicts [1KC y miteit Ta min-
JIITKiB KOJIMBAETHCS B AyXKe IMPOKUX Mexax — Bix 0,3 mo
66,5 %. 3a manumu N.B. Wongwathanavikrom Ta criBaBT.
[102], TIKC cnocrepiraetbes Maiike y 40 % miteit Ta min-
JitkiB micast COVID-19. BonHouac 6iblIicTh JOCTiIKeHb
BKasye Ha yactoTy [1KC Ha piBHi 10—30 %. [TomupeHicTh
[TKC cyTTeBO 3a/IexkKUTh Bijl BiKy Malli€eHTiB: MiUIITKK Ma-
I0Tb 3HauHO BUIIMI puduk GopmyBaHHs [TKC mopis-
HSIHO 3 JiThbMHM MoJjoaioro Biky [32, 54, 82, 86]. Bikosa
nudepentianis pusuky [IKC moxe 0yt 3ymoBiieHa 0CO-
OJIMBOCTSIMM iIMYHHOI BiJIOBii B MyOepTaTHOMY Iepioii
MUATUHU, 3MIHOIO TOPMOHAJIBHOTO (hOHY, 1110 BIJIMBAE HA
TPUBAIICTh CUCTEMHOTO 3aTaJIeHHSI.

IIpoBinHi cBiTOBI excmeptu B Mexax Keystone
Symposia (2023, Hpio-MeKkcuko) MmoB’si3yl0Th PO3BUTOK
tpuBasioro nepediry COVID-19 3 nepcucteHiiieto Bipyc-
HUX aHTUTEHIB Ta BipyCHO iHIYKOBAaHOIO iMyHHOIO AMCpe-
ryjsuiero. byno nokasaHo, 1o micis enaimiHauii Bipycy 3
BEPXHiX AMXAJbHUX HUISIXiB ioro aHTUreHu (6inok S1 abo
PHK) 3anuiiaroThcsi y TKAaHMHAX HEPBOBOI CUCTEMU, KU-
meyHuKa ado yimdoBysiiB. Lleii mmya BipyCHUX aHTUTEHIB
MiITPUMY€E XpOHIUHE 3amaJieHHs] HU3bKO1 iIHTEHCUBHOCTI Y
TapreTHUX TKaHWHaXx [23].

Oco0IMBO CYTTEBHUI BIUIMB Ha pu3uK po3BUTKY [1KC
Ma€ MYJIBTUCUCTEMHUI 3ananbHuii cuHapom (MIS-C)
[33]. Ilepebir maHoro cTaHy HEPIAKO OOTSKYETHCS PO3-
BUTKOM CHUHAPOMY aKTHuBalii MakpodariB (macrophage
activation syndrome — MAS). 3a ¢cBOIMM KJIiHIYHUMU TIPO-
saBaMu MAS 1eMOHCTpYe 3HAYHY MOiOHICTh 10 MaHidec-

loeHTudikauia: 3HangeHo Yyepes noLuyk y 6a-
3ax gaHux (PubMed, Google Scholar, Wiley)
(n =564)

Y

CKpUWHIHT: BUKNtoYeHHs1 320 pobiT 3a Ha3Bow/
aHoTauieto

Y

OuiHka NoBHOTEKCTOBMX Ny6nikaLii
(n = 244)

Y

BknoueHo po ornagy
Ta hiHaneHoro aHanisy
(n=109)

\ 4

BukntoyeHo 3a Bignosia-
HUMU KpUTEPIMK
(n=135)

PucyHok 1. Anroputm noLyky Ta Bigéopy
nitepatypu BignosigHo ao PRISMA 2020
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Tallii CUCTEMHOI0 BapiaHTa IOBEHIJIbLHOIO iliomaTUYHOTO
aptputy [28, 37].

ITocTKOBimHI cekBeaM MalTh MYJIBTUCUCTEMHMUI Xa-
paKkTep, BOHU OXOIUTIOIOTH MCUXOHEBPOJIOTiIUHI, pecripa-
TOPHi, CEPLIEBO-CYAWHHI, TracTPOiHTECTUHAJIbHI Ta iHLII
nopyieHHs [92].

Hnst cucrtemaTtumsallii OTpUMaHUX JaHUX CTBOPEHO Ta-
Onu1Ito, siKa BigoOpaxae OCHOBHI XapaKTePUCTUKU BKITIO-
yeHux gocaimkeHb [1KC y mitei Ta mimmiTkiB (Tadm. 1).

dakTopu pUsnKy PO3BUTKY NMOCTKOBIAHOIO
CUHAPOMY

Ha ocHoBi cyyacHux maHuXx Jitepatypu copmMoOBaHO
rpynu (akTopiB, acouiiioBaHi 3 pusukoMm [1KC y nmiteit
(Tabm. 2).

3a narumu C.M. Miller ta cmiBaBT. [63], 61U3bKO Tpe-
TUHM AiTeli Ta MOJIOJUX OCi0 BiKOM 10 21 poKy Maji TpUBa-
JIi TIOCTKOBITHI CUMIITOMM, 30KpeMa 3adullKy, BTOMY, TO-

JIOBHMIA Oi/Ib Ta OiIb y Irpyasix (CKOPUroBaHe BiTHOIIEHHS
pusukiB — aHR 1,52; 95% 11 1,38—1,68 %).

o ocHOBHUX (hakTOpiB pu3uky po3Butky [NKC Haie-
KaTh:

— TSDXKUI 1epe0ir rocTpoi KopoHaBipycHOT iH(eKIIii;

— nyOepTaTHUI TIepio XXKUTTS;

— XiHOYa cTaTh;

— HasIBHICTb KOMOpPOITHMX CTaHiB (OXHUpPiHHS abo
oponxianmpHa actMma (BA)).

TsoKKIiCTh 1 TpUBAICTh TOCTpoi ha3y iHGEKIIil 3aauia-
€TbCSI OOHMM i3 HANUCWIBHIIIMX (DAKTOPIB PUNKY PO3BU-
Ky [TKC y miteit Ta mimitkiB [63, 69, 98]. V nireii i3 [TIKC
y TOCTPUi1 Tepioa 3aXBOPIOBAHHS 4YACTillle PEECTPYBAIMCS
Taki CUMIITOMH, sIK BTpaTa cMaky Ta Hioxy (aHR 1,96; 95%
I 1,16—3,32 %), yrpyaHeHe HOCOBE AUXaHHs, Oiib y TOpPIIi,
LIKIPHWI BUCHIT, M’SI30BMI 1 cyrio0oBuii 6ib [63]. Y miteit
3 COVID-19-acol1ilioBaHOO TTHEBMOHIEI0 PU3UK PO3BUTKY
IMKC cratuctnano 3Hauyio summii (OR 6,00; p=0,01) [69].

Ta6nuuys 1. OcHOBHI gocnig)xeHHs kKAiHiYyHux nposiBiB nocT-COVID-19 y giteri Ta nianitkis

. ’ o Mepion . A oo frerc .
MpisBuLla aBTOpIB KpaiHa nocnimkeHHs O6csr BUbipkn OCHOBHI KJiHi4Hi paHi
3HWKEHHS TONepaHTHOCTI fo di-
S. Bogustawski MonbLya BepeseHb 2020 — n = 480 3U4HOr0 HaBaHTaXeHHA — 57,1 %,
Ta cniBaeT. [13] 6epeseHb 2021 p. - 3agmika — 42,9 %, Kawenb —
42,9 %
. CuctemaTtunso- 3agnwka — 37 % (95% [l 28—
K. Cares-Marambio E:EELZH(?:AZ- 2020-2021 pp BaHUW ornsg 48 %), 6inb y rpyaax — 16 % (95%
Ta cnieagT. [17] His, Yuni) ’ Ta MeTaaHarnis, Ol 10-23 %), BToMa — 52 % (95%
’ n=1154 [l 38—-66 %)
BaraToHaLjo- YacTtota NMKC — 16,2 % (95% nl
HansHe (Ka- CucteMaTtn3oBa- 8,5-28,6 %): BTOMA, AEMPECis, No-
L. Jiang Ta cnisasT. o pyneHs 2019 — o PYLUEHHS CHY, KaLuenb, 6ifb, LLTyH-
[42] Hapa, Kurat, rpyoeHs 2022 p HiAv ormsia, KOBO-KUMLLIKOBi po3nagu, BTparta
Higpepnanaw, ’ n=15000 . R ’
MakncTan) Macwu Tina, WKipHi Bucunu, Tpueana
JINXOMaHKa
SHWKEHHS iBNYHOT aKTMBHOCTI,
C.W. Lin Ta crisagt BTOMJIIOBaHICTb (p < 0,001), 3mi-
[5'4] ’ " | TaBaHb 20242025 pp. n=74 waHui (8,1 %) Ta peCTPUKTUBHUNA
(29,7 %) TN BEHTUAALINHOT HE[O-
ctatHocTi (p < 0,05)
LLInyHKOBO-KMLLKOBI po3naau y
G. Marasco . BaraToueHTpoge 59,3 % (I'IpOT!/I 39,7 % Y KOHT-
Ta. cnigasr. [57] ITanisa 20222023 pp. KOropTHe Jocii- ponbHin rpyni, p < 0,001); cuHgpom
’ IXeHHs1, n = 2183 | nogpa3HeHoro KnweyHnka — 3,2
npotun 0,5 % (p = 0,045)
MKC y 25 % naujeHTiB; KaLernb,
3aguvilka Ta BToma — 28-35 %;
S. Niamsanit ; Jlnnens 2021 — OGCTPVKTMBHi MOPYLUEHHA ObyH':U'iT
Ta cnisaeT. [69] Tainaxn notu 2023 p. n=>56 SOBHILLHBOTO AMXaHHS — 17.8 /.°J
3HayvHa Kopensuis 3 KoBig-acouino-
BaHoto nNHeBMoHieto (OR 6,00; 95%
Ol 1,54-23,33 %; p = 0,01)
®yHKLioOHanbLHa gucnencisa —
T. Oshima . 8,5 %, CMHAPOM NOApPa3HEHOro
Ta cnisasT. [76] FinoHis Tpasers 2020 p. n = 15345 KuLLeYHnKa — 16,6 %, noegHaHHs
cumntomiB — 4,0 %
N.B. Wongwathana- HenepeHocnMICTb hi3MYHOro Ha-
vikrom Ta cniBaBT. TainaHg 2021-2022 pp. n=116 BaHTaXeHHA — 22,4 %, Kawenb —
[102] 18,1 %, BToma — 15,5 %
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TpuBaji MOCTKOBIAHI CUMIITOMM YacTillle CriocTepira-
JIUCS Y AiTeil cTaplloro BiKy. 3o0Kpema, cepeiHiii Bik aiTeit
i3 [IKC cranoBuB 12,0 * 4,1 poky, Toai SIK CepeaHiii Bik
niTel i3 0e3CMMNTOMHUM NepediroM MOCTKOBIIHOTO Mepi-
ony — 9,7 £ 2,6 poxy (p = 0,04) [54].

OXXUpiHHS € TIOTYXXKHUM OOTSIKYIOUMM MPEeMOpOiTHUM
daxropoM pusuky [1KC. 3a mrannmu BececBiTHBOI opraHi-
3alii 3 60poTHOM 3 OXKUPIHHAM, cTaHOM Ha 2018 pik 26 %
YKpaiHChKUX XJTOmIuKiB i 13,9 % nisuartok y Bitti 7—17 po-
KiB MaJy HaIJIUIIKOBY Bary a0o oxupinHs. Cepem rocii-
TajizoBaHux nauieHTiB i3 COVID-19 ta oxXXupiHHSAM pU3UK
PO3BUTKY TMOCTKOBIIHUX CEKBEJIiB € 3HAUHO BUIIUM [98].
OXMpPiHHSA MOXE€ CIPUSTU PO3BUTKY SIK BEHTUJISLIMHOL
IUCOYHKIIII pecripaTOpHOIo TPakTy, TaK i CUCTEMHOIO 3a-
MaJleHHs JiereHb. BOHO 3yMOBJTIOE PO3BUTOK Bifa€HUX
HACJIiAKIB — 3aduIlIKW, BTOMJIIOBAHOCTI, 3HVXKEHHS i-
3WYHOI aKTUBHOCTI. OXUPIiHHS € He3aIeKHUM (DaKTOPOM
PU3MKY 3HWXKEHHST BEHTUJISILIT JIeTeHb Tics iH(iKyBaHHS
COVID-19 [59]. Lle 3ymOBI€HO XpOHIYHMM CHUCTEMHUM
3arajeHHsIM HU3bKO1 iIHTEHCUBHOCTI, SIKe XapaKTepHe JJIst
HaAMIipHOI XKMPOBOI1 TKAHWHU Ta MOCUJIIOE iIMyHHY AUCpe-
ryjsuito micis roctpoi dazu COVID-19.

OXMpiHHA Ta collialibHA i30JIs11is i Yac MmaHaeMil €
(akTopaMu PU3UKY, IO CIPUSIOTH (POPMYBAHHIO IICUXO-
HEBPOJIOTIYHUX MOPYILIEHb — TPUBOXXHOCTI Ta JEIPEeCUB-
HUX cTaHiB [87].

IlepeHecena KoponaBipycHa iHdekIisi Ha TIi BA
aCOLIIOETHCS 3 MPOJOHTOBAHUMHU BEHTWISILIIHHUMU PO3-
JagaMu 3a o0CcTpyKTuBHUM Tunom. Bipyc SARS-CoV-2
BUCTYIIA€ TPUTEPOM, WLIO mocuimoe nepcucryioue Th -
OIOCEePEKOBaHE 3anajeHHs CIU30BUX OOOJOHOK pec-
MipaTOPHOro TPaKTy Ta rileppeakTUBHICTH OpPOHXiB [9].
J. Abdul-Razzak Ta cmiBaBT. [3] BCcTaHOBUIIN, IO Y IiTeit
3 bA micng COVID-19 nopiBHsiHO 3 naitieHTamu 3 bA 6e3
COVID-19 B aHaMmHe3i criocTepirajincs HUXK4i MOKa3HUKU
MaKCUMaJIbHOI 00’€MHOI IIBUAKOCTI BUAMXY Ha piBHi 25—
75 % dopcosanoi xuTTEBOI EMHOCTI tereHs (MOLL o)
(0,70 mporu 0,82), O®B, (0,78 mpotu 0,88) Ta iHmexcy
Tiddno (0,88 mpotu 0,92) (p < 0,0005 mnsa Bcix mokas-
HUKIB).

OO0TsxeHnii aneprosoriunnii anamues (OR 4,05; 95%
I 1,36—12,06 %; p = 0,012) Ta nmpoXMUBaHHS B perioHax
i3 BUCOKUM piBHeM 3a0pyaHeHHs noBKiuLst (OR 2,73; 95%
AI1,18—6,33 %; p = 0,019) migBUIIyOTh iIMOBIPHICTH PO3-
Butky I[1KC [102].

BusiBneHHst akTOpiB pU3MKY JO3BOJISIE BXE Ha eTarti
roctpoi iHGeKIii TPOBOIUTH PaHHIO peadistiTallito nalieH-
TiB 3 [IKC. V. Perestiuk Ta criiBaBT. 3a pe3yibraTamu Oara-
TOBUMIPHOTO PEeTPeciifHOrO aHali3y BCTAHOBWJIH, IO TIpe-
IuKTopaMmu po3BUTKY TpuBanoro COVID vy miteii € [82]:

— 00TSDKeHUI KoMOopOigHuiA (DOH (OKMPIHHS, ajleprid-
Ha MaTOoJIOTis);

— JIMXOMaHKa, HasiBHICTb TPhOX i OiJbllle CUMIITOMIB Y
rOCTpOMY Iepiojli 3aXBOPIOBAHHS;

— HeUTpodiNbo3, TPOMOOLIUTO3, MOPYLIEHHS KOary-
JISILIT;

— 3HWKEHU piBeHb BiTaMiHy D y cupoBartili KpoBi.

OTpuMaHi pe3ylabTaTH MiIKpPeCTIOI0Th BasKJIUBICTh pPaH-
HBOI cTpaTudiKallii pu3nKy Ta epcoHiikoBaHOTO MOHITO-
PUHTY JiTelt micJisl mepeHeceHoi KOpOHaBipyCHOI iH(eKIIii.

CnekTp ckapr Aiteu i3 NOCTKOBiAHUM
CUHAPOMOM

Kaniniuni nposisu I1IKC mMoxyTh 30epiratucs moHanm 12
MmicauiB [34]. Cnin 3a3HaYMTH, 110 3arajbHa MpeBaJIeHT-
HicTh nposiBiB [TKC 3HM3MIIaCS TTOPIBHSIHO 3 paHHIMM J10-
caimkeHHssmu 2021—2023 pokis. Lle 3HUXKEHHS OB’ 13aHO
3 MOIIMPEHHSIM HOBMX IITaMiB BipyCy Ta NpPOBEIECHHSM
BakuMHalii. BogHoyac y miTeil 3 TSOKKUM IepebdiroM ro-
crporo nepioxy COVID-19 a6o HasiBHICTIO IIpeMOpOiTHIX
(akTopiB (oxupiHHs1, BA) yacTora TpuBaIMX CUMIITOMIB
3aJTUIIAETHCS BUCOKOIO [64].

3a maHMMM IPOCIIEKTUBHOTO HocimkeHHs V. Perestiuk
ta criBaBbT. [81, 82], msa [1KC HailOLIbII XapaKTepHUMU €
IIBUIKA BTOMJIIOBAHICTh, 3HVXKEHHSI (Di3MYHOI aKTMBHOCTI
Ta TOJJOBHUI OiJIb. ABTOPU TOKa3aju, 10 1Ii IIPOsSBU CTa-
OiIbHO BXOISTH OO TPIMKU HAUIOIIMPEHIIIMX KIiHIYHUX
CHMIITOMIB HaBiTh uepe3 12 Mics1iB mic/isi mepeHeceHol iH-
dekii. ¥ 32,5 % miteit 36epiraeThcsl MOHAWMEHIIE OTUH
CUMIITOM TPOTIroM poky. I[lojicMHAPOMHICTL € Xxapak-

Ta6anuys 2. OCHOBHI paKkTOpPyN PU3NKY PO3BUTKY MOCTKOBIAHOIO CUHAPOMY y AiTeli Ta nigniTkis

Fpyna dakTopis KoHKpeTHi thakTopu pusuky Cwuna acouiauii/oco6nmBocTi ID>xepeno
MKiHoua cTaTh MowmipHa Ta B1coka
HemorpadiyHi MinniTkoBMiA Bik (12-18 poKis) 3HauHo BuLIa HacroTa MKC nopiBHs- [63, 89]
HO 3 MONOALUUMM LiTbMU
OXUpiHHs EZ(I;I?)KiTeBiLUi MoaMAiKyroYi pakTo-
MpemopbigHi cTaHn BpoHxianbHa actma, aneprivyHui Y . A yloHi . [3, 59, 102]
pw, WO NOripLytoTh (OYHKLIT 30BHILL-
aHamHe3s X
HbOrO AMXaHHA Ta MeTaboniamy
OcobnumBocTi rocTpo- | Tsxkuid nepe6ir COVID-19, COVID- Onii i3 HaVICUTEHILLINX NPEANKTOPIE
ro nepiogy COVID-19 | acoujinoBaHa nHeBmoHis, MIS-C po3suTky MNKC (y pisrnx pocrimxer- [17,69]
’ Hsx OR cTtaHoBuTb 2,5-3,8)
MpoXunBaHHA B perioHax 3 BUCOKUM
CoujanbHo-ekonoriyHi | piBHeM 3abpyaHeHHs NOBITPS, XPOHi4- | MNMomipHa Ta B1coka [102, 108]
HWI cTpec nig Yac naHgemii
Tpueanictb CUMNTOMIB y rocTpin dasi
IHLLi > 14 pHiB, aHOCMIsl Ta gUcnHoe B Bucoka [63, 98]
rocTpomy nepiogi
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TepHolo o3Hakoio INIKC. ¥V Ginbuiocti miteil CyKymHiCTb
CUMIITOMIB CTOCYETBCSI ABOX i OiIbllIe CUCTEM OpraHizmy. Y
PaHHbOMY PEKOHBAJIECLIEHTHOMY Mepiofli (MPOTSITroM mep-
mux 30 aHiB micast nepeHeceHoro COVID-19) nomiHy0Th
aHoCMisI, acTeHis Ta Kamienab. Haromicts yepe3 90 qHiB y
crpykTypi [1KC Ha nepimii rjiaH BUCYBAa€TbCSI HEBPOJIO-
riqHa cumnToMaTrka (6,7 %), e TOMiHAHTHUM TIPOSIBOM €
uedanriunuii cuaapom (2,7 %) [56].

3rimHo 3 pesymbratramu gocmimkeHHsS N.B. Wong-
wathanavikrom Ta cmiBaBt. [102], HalImoOmMpeHIIIMMMT
cumnTomamu I1KC e: HemepeHoCcHMMIiCTh (Di3MIHOrO Ha-
BaHTaxeHHsI (22,4 %), kaiuenb (18,1 %) ta BToma (15,5 %).
3a manumu K. Cares-Marambio Ta cmiBaBt. [17], y nepion
Bil 3 TUXHIB 10 3 MicCsILIiB Iic/Is1 BUIIMCKU 3i cTallioHapy
Haituacrillie BUSIBISIIOTbCS TaKi CUMIITOMU:

— 3agumka — 37 % (95% 11 0,28—0,48 %);

— Oinb y rpyaHii kiitui — 16 % (95% 110,10—-0,23 %);

— kamenb — 14 % (95% 110,6—0,24 %).

Binnaneni nHacninku COVID-19, mio 306epiratoTbest
MPOTSATOM 3—6 MicsLiB Iic/st rocTpol a3, y aiteil BIKoM
7—18 poKiB TepeBaxKHO MPOSIBISIIOTHCS AUCHYHKIIEIO T1-
XalbHOI cucTteMu. Haifyacrimme peecTpyloTh Kalllellb, 3a-
numky (28—35 %) Ta 0O6CTPYKTHUBHI MOPYIIeHHS (DYHKIIi
30BHILIHBOTO AuxaHHd (17,8 %).

S. Bogustawski Ta criBaBT. [13] BUSBWIN CTiliKi CUMII-
tomu TTKC y 17,1 % nireii. Cepen criiikux o3Hak [TKC
MepeBaXalu 3HMXEHHS TOJIEPAaHTHOCTI 10 (i3MYHOIo
HaBaHTaxeHHs (57,1 %), 3aguiika (42,9 %) Ta KaIeib
(42,9 %). BogHovac 3MiHM MOKa3HUKIB (YHKIIiT 30BHiLII-
HbBOTO JUXaHHSI HE NOCITaJyd CTAaTUCTUYHO 3HAYYLIOTO

— BToMa — 52 % (95% J11 0,38—0,66 %);

piBHs [54, 89].

Ta6aunys 3. NMKC-acouiioBaHi ckapru y girei

pyna ckapr Ckapru Oco6nmBocTi NposiBiB Mxepeno
MaTonoriyHa BTOMa (MocTHa- | BToma, o He MUHaEe nicns Bigno4nHKy abo 23, 92]
BaHTaXyBallbHE BUCHAXXEHHS) | CHY; BUCHaXXEHHS BXE B NepLUili NOMNOBWHI OHSA ’
3aranbHocoma- : - - .
TV4Hi Ta acTe 3HWXXEHHS TonepaHTHOCTI 40 | HemMoxXnuvBICTb BigBigyBaTN YPOKN Qi3KyNbTY- [13, 102]
HiYki PiBNYHMX HaBaHTaXEHb pu abo 3arMaTncs y COPTUBHUX CEKLIAX ’
. TpviBane nigBuLLIEHHA TemMnepaTtypu Tina B
Cybdebpunitet 17
y6cbetp mexax 37,1-37,5 °C (7]
. TpyOHOLLi 3 KOHLIEHTpALE yBaru, HEMOXXIn-
«Mo3KoBUI TymaH» pyAHoL HEHTPaLeto yBa [28, 63]
BICTb 30CepeanTUCS Ha YMTaHHI Y1 3adadax
. CknapHo npuragatv HeLLOfaBHO BUBYEHWUI
MopyLieHHs nam’aTi A puran tuon [63]
marepian
HesponoriyHi Ta o o . . _
P . ['onoBHWI 6inb ['onoBHWI 6inb Hanpyrn abo MirpeHenomioHUn [17]
KOrHITUBHI
TpyaHoOLLi 3 3aCUHAHHAM, YacTi NPOOYIKEHHS,
[MopyLueHHst cHy _pyAroul ’ PoBYA [23, 63]
iHBepcia CHy
[MopyLUeHHs HIOXY Ta cMaKy MoxyTb 36epiratuca go 6 micauis nicns [92]
(aHocwmis, gucressis) rocTpoi casan
U TPUBOXHICTb, AENPECUBHI Y nigniTkie 4acTo CynpoBOAXKYOTLCA MaHi4YHK-
McyxoeMoLiHi P b, ASTp A YMPOBOLDKYHOTHC [108]
CTaHu, NabifbHICTb HACTPOKD | MM aTakamu Ta couianbHO I30NALjEr0
BuHvKae HaBiTb Npn He3HaYHMX PISUYHUX
ULLIK: MCIH 17,69, 102
3an a (avcnHoe) HaBaHTaXXeHHAX [17, 69, 102]
. . . 3asBunyan cyxuii, MoXe TpuBaTK Kinbka Mmics-
PecnipaTtopHi [Nepcuctyrounni Kawenb . ’ . 13, 69, 102
partop P y LiB 6€3 03HaK aKTMBHOI iHpeKLUii [ ]
BiguyTTa cTUCHEHHs a6o auc- _ [17]
KOMOOOPTY B FPYOHIN KIiTUi
. . BiguyTTa cunbHWX yoapie cepus HaBiTb
Taxikappis Ta cepLebuTTa AEyT yhap pu y [17]
) o CMOKOI
KapgionoriyHi - -
OpTocTatnyHa iHTonepaHT- 3anamopo4eHHs a60 MNOTEMHIHHA B 04ax npu [17]
HIiCTb pi3Komy nigromi
Binb y xnBOTI, HYygoTA, No-
FacTpoeHTepo- | PYLUEHHs 4acToTu Ta koHeuc- | Binbk YacTo 6e3 iTkoi nokanisadyji [57]
NOriYHi TEeHL|ii BUNMOPOXXHEHb
3HWXeHHs aneTuTy Moxe npussoanTh Jo BTpaTn Macu Tina [17]
M’a30B0-cyrno6osui 6inb Mirpytouuin 6inb y Benukux cyrno6ax abo [24]
(mianrii, apTpanrii) M’si3ax KiHLiBOK
IHLLi «KoBigHi nanbui» (No4epBOHIHHA Ta HAbpPsK
LLIKipHi 3MiHW nanbLiB), BUCUNAHHS 3a TUMOM KPOMUB'HKM, [38, 52]
nocuneHe BunNagiHHA BOoccs
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VYV pekomeHpauisx National Institute for Health and
Care Excellence (NICE, NG188) 10 HalmommpeHimmx
cuMnTOMiB, acouiitoBanux i3 [1KC, BinHeceHo:

— 3aAMLIKY, KallleJib, BiIYYTTS CTUCHEHHS Ta Oilb y
TPYAHIN KITiTLIi;

— CepUeOUTTS;

— BTOMY;

— TpuBay cyodeopribHy ad0 heOpUIbHY TeMIepaTypy;

— KOTHITUBHI IOpYyIIeHHS (3HIZKEHHSI KOHIIEHTpAIlil
yBaru, mpo0JieMu 3 Imam’ SITTIO) ;

— TOJIOBHUI1 OiNb;

— TMOpPYILIEHHS CHY;

— cuMnOTOMU TepudepruyHoi Heliporarii (ImapecTesii,
OHIMiHHS1);

— 3araMOpOYEHHS;

— 00MEeXeHHSI pyXJIMBOCTI;

— TOPYUIEHHSI 30pY;

— Oinb y XXKMBOTI, HYIOTY, OJTIOBaHHS, Jliapelo;

— BTpaTy MacH Tijla Ta 3HVZKEHHS areTuty [21, 22].

ITanificbknii MiXXTOBapUCbKUII KOHCEHCYC IIOAO0 Be-
nmenns giteit 3 I1IKC [24] cepen momiOHMX ITPOSIBIB TAKOX
BUIISIE MianTii, apTpatrii Ta mKipHi ypaxkeHss. Li cum-
tomu [1KC MoxXyTb ciocTepiratucs B iHTepBati Big 4 mo 12
TVKHIB MicJIs1 TOCTpoi (a3 iHdeKIii.

Tabnuuys 4. KniHiyHi o3Haku «Mo3koBoro tymaHy» npu MKC, cTpykTypoBaHi 3a goMeHaMu yparKeHHs
[18, 93, 101, 106]

KorHiTMBHI nopyLueH-
Hs

HdomeH CumnTom KniHiyHa xapakTepuctuka
HeMoxnuBicTb TpMBanui Yac 3ocepeysarmcsa Ha OgHOMY
[eciuvT yearu 3aBhaHHi, NiABULLEHHS BiABONIKaHHSA. Y LUKONSAPIB NposiBNs-

€TbCA TPYAHOLLAMM Nif YaC BUKOHAHHSA [OMALLHIX 3aBAaHb,
AKi paHille He BUKIMKanu CyTTEBUX 3yCUslb

MopyLueHHs po6o4oi nam’aTi

[OuTuHa WwBnaKo 3abyBae 3MICT LLLOMHO NPOYUTAHOrO TEKCTY,
YMOBM 3afadi abo yCHi iIHCTPyKLii 6aTbKiB i BUMTENIB

YnoBiNbHEHHN LWBUAKOCTI 06-
po6KM iHhopMaLlii

3arpumka 3 BiANOBIASAMM Ha 3anuTaHHs, noTpeba y 3Ha4HO
6inbLLIOMY Yaci Ana aHanisy Ta 3aCBOEHHSA HOBOI iHCpopmaulii

TpyaoHoLi 3 nig6opom cnis
(aHomis)

[OuTuHa 3Hae 3Ha4YeHHs CoBa, ane He MOXe LUBUOKO NOro
npuragaTu; BUKOPUCTOBYE OMUCOBI KOHCTPYKLii 3aMiCTb
TOYHOro TepMiHa

[MopyLUEeHHs BUKOHaBYMX
dyHKLUIN

TpyaHoOLi 3 NnaHyBaHHAM, OpraHisauieto gir, nepeMmnkKaHHsIM
MiX 3aBOaHHSAMU Ta KOHTPOMeM NoMUITOK

NcmnxoemouinHi Ta no-
BEiHKOBI NposiBK

MigBuLeHa KorHiTMeHa (MeH-
TanbHa) BTOM/IOBAHICTb

HaBiTb HETPMBAe KOrHITUBHE HABaHTaXEHHS (YPOK, YMTaH-
Hsl, PO3B’A3YBaHHS 3a[a4) CNPUYMHSAE BUPaXKEHE BUCHAXKEHHS
Ta noTpeby y TpMBasioMy BiAMNOUYUHKY

[patiBnuBicTb Ta emouiriHa
nabinbHicTb

LLIBMAKi 3MiHK HAcTpoto, NakcMBiCcTbL abo cnanaxun pos-
ApaTyBaHHs, NOB’A3aHi 3 TPYAHOLLAMY BUKOHAHHS 3BUYHNX
iHTenekTyasnbH1X 3aBAaHb

TPUBOXHICTb

[NocuneHHs 3aHEeNOKOEHHS OO0 HAaBYaHHSA, nam’aTi Ta 3aaT-
HOCTi BUKOHYBaTW 3BUYHI NOBCAKAEHHI crpaBu

BiguyTTa «3aTyMaHeHHs»
CBiOMOCTI

Cy6’eKTVBHE Big4yTTS YNOBINIbBHEHHS MUCIIEHHSA, PO3MUTOCTI
CMPURHATTA 260 NepebyBaHHA HIOW B TyMaHi

ComaTtuyHi Ta Bere-
TaTUBHI KOPeNaTn

MopyLUEHHS! UMKy «COH —
HECMaHHs»

[eHHa COHNMBICTb, TPYAHOLL i3 3aCMHAHHAM, YacTi HiYHi Npo-
OY[KEHHS, HeedEKTUBHUIA COH

["onoBHWI 6inb

YacTiwe Mae xapakTep rofloBHOro 60510 HanpyXeHHs abo
NMOCUIIOETBLCA MiCNSi PO3YMOBOI0 HABAHTaXKEHHS

3anamopo4eHHst Ta opTocTa-
TMYHA IHTONEPaHTHICTb

BiguyTTa HecTiikocCTi, cnabkocTi abo TaxikapAii npy nepexogi
y BepTMKallbHE MONOXEHHS

CeHcopHa rinep4yTnmeicTb

MigBuLeHa 4yTnmMBICTb [0 ACKPaBoro CBiTNa, ry4Hux 3ByKis
a60 HagMipHOi CEHCOPHOI CTUMynALii

Bnnve Ha HaB4anbHy
nisNbHICTb Ta co-
LianbHe yHKLiOHY-
BaHHS

3HUXEHHs akageMivyHoi
yCniWHOCTI

PanToBe noripLueHHs OLHOK, 3HVXKEHHSA KOHLEeHTpauii ysaru
Ta NPOAYKTUBHOCTI HABYaHHS

36inbLUEHHS Yacy Ha BMKO-
HaHHA 3aBhaHb

[igroToBka A0 3aHATb a60 BUKOHAHHA AOMALLHIX 3aBAaHb
3anmae y 2—3 paau 6inbLue Yacy, HiX 40 3aXBOPIOBaHHSA

BigmoBa Bifg, KOrHITUBHO
CKNagHUX 3aHATb

SHWXEHHS iHTepecy 00 YMTaHHs, Waxis, NporpamMmyBaHHs Ta
iHLUWX BUAiB OiSNIbHOCTI, WO NOTPEBYOTb KOHLEeHTpaLii

CouianbHa gesapanTauis

O6MEXEHHS yHacTi Y LLKIIbHOMY XWUTTI, F'ypTKax Ta nosa-
LLKINbHIN aKTUBHOCTI Yepes KOrHITUBHE BUCHaXEHHS
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Hns 3pyyHocTti cuctematu3altii mposiBiB ITKC yci ckap-
v o6’eHaHi 3a KJIiHIYHMMM rpynamu (TaoJ. 3).

3rinHo 3 0OHOBJIECHUMHU peKoMeHatlistmu National Institute
for Health and Care Excellence (NICE NG188, 2025), kii-
HiyHa kaptuHa [TKC y nmiteit cyTTeBo Binpi3HSIETHCS Bil 10-
POCIIMX i YacTO BKJIIOYAE «MO3KOBUI TyMaH», OPTOCTaTUYHi
MOPYILIEHHS Ta 3HAYHE 3HVKEHHSI SIKOCTi SKUTTs [21].

HeBpOAOriyHi TQ KOrHITUBHI MOPYLLUEHHS
npu NOCTKOBIAHOMY CUHAPOMI y AiTen

Bipyc SARS-CoV-2 xapakTepusyeTbcsl BHUPaxKEHOIO
HEWPOTPOITHICTIO, 1110 B ITOEAHAHHI i3 CUCTEMHOIO Tillep-
3aMajJbHOI0 BiIMOBIAAI0 3YMOBIIOE YpaxK€HHSI HEPBOBOI
CHUCTEMHU 3 MOAAIBIIMM PO3BUTKOM HEUPOKOTHITMBHOTO
nediuuty ta nucaBToHoMii. KOTHITMBHI po3iaau cyTTeEBO
YCKJIQIHIOIOTh HABYaHHSI, 3HWXKYIOTh LIKIbHY YCHILIHICTh
i CIIPUSIIOTH COLIATbHIN 130J1sILiT mimTiTKiB [63, 92]. HeBpo-
JIOTiYHi MOPYIIEHHSI PEECTPYIOThCS OLIBII HiXX Y TPETUHU
niteit, siki nepenecsn COVID-19.

Jlo HalmomupeHilmnx HEeBPOJOTIYHUX CUMIITOMIB
ITKC nanexarn:

— CTIMKM MirpeHenonioHnii abo ToJI0BHUI Oib Ha-
npyxeHHs [42, 63];

— TIOpYILIEHHSI CHY (TPYIHOIII i3 3aCMHAHHSIM, 4acTi
HiYHi NpoOyIKeHHsI, IeHHA COHJIUBICTD) [2];

— po3JIaaM CHY, HIOXY abo cMaky [95];

— nepudepUuHi CEeHCOpHi posnaau (mapecresii, OHi-
MiHHS$I, BiIUYTTS «[TOB3aHHS Mypaliok») [21, 22];

— 3aIaMOPOYEHHS Ta TMOPYIICHHST KOOPAWHALIIT;

— OpTOCTAaTUYHA iHTOJIEPAHTHICTb i TaXiKapisi sIK Ipo-
SIBU JICaBTOHOMII [63, 95].

3a gannmu excrieptiB NICE (NG188) [21, 22] Ta mo-
crmimkenb G. Beketova Ta cmiBaBT. [12], omHUM i3 Hali-
Oinpir crienndivanX TskKux posiBiB [TKC € «Mo3koBuit

TymaH» (brain fog). ITaToreHes bOTO CTaHY OCTATOUYHO HE
3’sICOBaHMIA, aJie MPOBiAHY pOJb Bilirpae HeiposanaicH-
HSI, TIOB’sI3aHE 31 CTUMYJISILIIEIO TYYHMX KJIITUH, BUBLJTbHEH-
HSIM TIpO3aIlaJIbHUX MEiaTOPiB Ta aKTUBALIIEI0 MiKPOTJIil B
rimotanamyci [47, 96]. KitiHiuHi IpOsSIBU «MO3KOBOTO TyMa-
Hy» 4aCTO MACKYIOThCs TIiJl 3arajibHy BTOMJIIOBaHIiCTb abo
TICUXOEeMOIIiliHI po3nanu (Tadir. 4).

BaxiuBe miclie y CTpyKTypi HEBPOJIOTIUHUX TTOPYIIEHb
npu I[1KC y miteii 3aiiMaioTh aHocMmisa Ta aucres3is. [lo-
PYIIEHHSI HIOXY Ta CMaKy HeTaTMBHO BIUIMBAa€E Ha Xapyo-
BY MOBEAIHKY. Y HiTeil BiIHOBJIEHHS HIOXY Ta CMaKy Ma€
Kpally AMHaMiKy, HiX y gopociux. PeabinitauiitHi 3axonu
MPU3BOJATH Malike 10 TTOBHOTO MOBEPHEHHSI CEHCOPHMX
¢ yHKIIi# y OiIbIIOCTI XBOpUX HiTeit [7].

HeiiposeretaTuBHi MposiBU MepeBaXKHO MaHi(hecTyIoTh
COMaTUYHUMHU CUMIITOMaMU (TaxiKapmii€ro, MiIBUIIEHOO
nitauBicTo) [12].

VY niteir, xBopux Ha [1KC, MoxXyTh 3ycTpiuatucst cy-
NWHHI YCKJIQIHEHHs, 30KpeMa imemiyHi iHcyasru. Crin
3a3HaunTu, 1o [1KC-aconiiioBaHi immeMiuHi iHCYJIBTH Oe-
TepMiHOBaHi KOaryjoIaTisMu ab0 peaKTUBALE€I0 Bipycy
BiTpsiHOI Bictm 25, 27, 105].

lMcuxoeMouiviHi MopYyLLEeHHS NP MOCTKOBIAHOMY
CUHAPOMI y Aitevi

[NcuxoemouiitHi po3naau Halexarb 10 HAUOIIbLI MO~
mupeHux i tpuanux nposisis [MKC y miteit. Ixuiit maro-
reHe3 Ma€ MyJbTU(GAKTOPHUI XapaKTep i BKIIIOYAE TIpsi-
MUii HelipoTponHuii BIutuB Bipycy SARS-CoV-2, cTpec,
CMPUYMHEHUI MaHAEeMi€l0, Ta HACTIAKU COLiabHOI i30-
Jisuii [2, 108].

3rigxo 3 ganuMu UNICEF (2024) [2], KoxXeH 4eTBep-
THI TIUTITOK Y CBITi MOBIZOMJISIE IIPO CUMIITOMMU JEIIpecii
a00 TABMIIEHOI TPMBOXKHOCTI, SIKi BUHUKIM ab0O 3aro-

Tabnuys 5. lNcuxoemouiiiHi nopywweHHs y giteii 3 MKC

HasBa nopyLueHHs

KniHiyHa xapakTepuctuka

Dxepeno

MigBMLLIEHUI piBEHb TPMBOXHOCTI LLIOAO BIIACHONO COMATUYHOIO

TpuBoXHI poanaau Ta obii

cTaTycy Ta 340POB’A YNEeHIB POAMHU, NEPCUCTYIOHUI CTpax peiHdi-
KyBaHHs. Y AiTet MoNoALoro Biky MOXnMBa MaHidpecTauis cenapa-
LiHOT TpMBOIrM Ta OOpPMYyBaHHSI HOBUX (PO6I

(21]

[enpecusHi cumnTommn

Crifike 3HVMXEHHS POHY HACTPOIO, aHredoHis, No4vyTTs 6e3nopag-
HOCTI Ta 6e3Hapji, TeHOEHUA [0 coUianbHOro Big4y>XeHHs

[108]

EmouiriHa nabinbHicTb

BupaxeHa adhekTHa nabinbHiCTb, ApaTiBAUBICTb, NNAKCMBICTb ab60
crnanaxu arpecii/rHisy, HexapakTepHi Ans NpemMop6igHOro aHaMHe-
3y ANTUHN

[2, 63]

ACTeHiYHUA cMHOpOM

MaTonoriyHa BTOMIIOBAHICTb, LLO He perpecye nicns BifnoYnHKY,
CYMNPOBOMXKYETLCA BTOPUHHMM 3HVDKEHHAM Mnpaue3faTHoCTi, nocu-
JIEHHAM TPMBOIM Ta NOFIPLUEHHAM LLKINIbHOI YCMILLHOCTI

[17]

[MopyLueHHs cHy

IHCOMHISA, dhparmeHTaLis HiIYHOro CHy (4acTi NPOBYOKEHHS), HiYHi
Xaxu, L0 NOTEHLOITb KOMHITUBHWIA AediumT Ta eMOoUifiHy HecTa-
6inNbHICTb

[2, 87]

CouianbHa izonsuis

CBigoMe YHUKHEHHS KOMYHiKaLii 3 ofgHoniTKaMu, mporpecytoye
3HMXKEHHS 3ay4eHOCTi 0 LLUKINIbHOrO XUTTA Ta NO03aLLKiNbHOT
AKTUBHOCTI

[63, 87]

AnaTisa Ta 3HMKEHHS MOTU-
BaLii

BTpata iHTepecy 0o HaB4asnbHOro npoLecy, KOrHiTMBHUX Ta TBOP-
4MX X06i, @ TAKOX IHLLMX 3BUYHUX 3aHATb (rinobynisi)

[54, 76]
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CTPUIIMCS TIiCJIsl TIEpeHeCeHOoro 3axBoploBaHHs. KuliHiuHa
KapTuHa TcuxoemoliliHux nopyiueHb npu [TKC y giteit
HaBezieHa B Ta01. 5.

[McuxoemortiiiHi posnaau y ctpykrypi [NKC y migmit-
KiB MOXYTh MacKyBaTHCS TiJl TPAH3UTOPHI eMOILIiiHO-TT0-
BEIiHKOBI peakxiiii, acoiilioBaHi 3 IMyOepTaTHOIO KPH30I0.
CrilikicTb 3a3Ha4€HOT CUMINITOMATUKY (MaHidecTalist Tpu-
BaJlicTio MOHaA 12 TUXXHIB) € MiACTaBOIO IS KOHCYJIbTALlil
MUATSYOTrO TICHXiaTpa Ta TPOBEICHHS IiIeCTPSIMOBAHUX
MICUXOTePareBTUIHUX BTpydYaHb [63].

lMopyLueHHs WKipy Ta ii AepuBarTis
npuv NOCTKOBIAHOMY CUHAPOMI y Aiten

JlepMaToJIOriuHi IPOsIBY € MOLIUPEHOI0, ajie YacTo He-
nooiliHeHoto ckinanoBoto [TKC y miteit. 3MiHu 3 00Ky LIKipu
Ta ii MPUAATKIB MOXXYTh BUHUKATH $IK ITifl 4ac rocTpoi dasu,
TakK i yepe3 KiJibKa THXKHIB a00 HaBiTh MICSLIB IMiCJISI Oy~
>kaHHs. [TaToreHeTMYHO OCHOBOIO 1IUX MTOPYIIEHb BBaXKa-
I0ThCSI IMYHOOITIOCEPEIKOBaHI peakllii, MiKpoaHTiomnarii Ta
CHCTEeMHE 3arajeHHs HU3bKOi iHTeHCUBHOCTI [78, 92].

Haii6inpim xapakTepHUMHI IepMaTOJIOTITHUMHU O3HAKa-
mu [IKC y megiaTpuyHili MOMyJIsLii €:

— «KOBITHI MaJbIi»;

— TEJIOTeHOBA aJIONellis;

— peuuIMByloYa KPOMUB’SIHKA Ta €K3aHTEMU;

— 3MiHM HIIrThOBMX IJIACTUH.

deHOMEH <«KOBiIHUMX TaabliiB» (chilblain-like le-
sions) — ue creuudiyHe epuTeMaTo3HO-HAOPSIKOBE
ypaXkeHHsI TUCTAJIbHUX BiIAUTIB KiHIIBOK, IO MAaTOMOpP-
dosoriyHO Haragye oOMOpOKeHHs. 3a3HadyeHi 3MiHM JIO-
KaJli3yloThCsl Ha MaJIbLISIX HWXKHIX KiHIIIBOK, MOXYTb Cy-
MPOBOIKYBATUCS iIHTEHCUBHUM CBepOekeM abo O0JbOBUM
CUHAPOMOM i PO3IJISIIAIOTHCS SIK MapKep MPOJOHTOBAHOT
iMyHO3anaibHOI BinmoBiai opraHismy [11, 61, 94].

OpHuM i3 HanOLIbII TpUBOXHUX MposiBiB [TKC y min-
JIITKIB € TeJoreHOoBa ajionellisi. MacuBHe BUIaAaHHSI BO-
JIoccsl 3a3BMYail MOYMHAETLCS 4epe3 2—3 Micslli Imicis
nepeHeceHoi iHdexiil. Lle moB’s3aHo 3 nepeaYacHUM Tie-
pexonoM BoJiocsiHUX (ouTiKymiB y a3y TeaoreHy BHACHi-
JIOK CUCTEMHOTO CTpecy Ta iHToKcuKailii [63, 103].

Y yactuHM [iTeil CcHoCTepiraloThCsl PELUMAUBYIOUi
epUTEeMaTO3Hi BMCHUIIM, 110 BUHUKAIOTh 0€3 OYEeBUIHOTO
3B’SI3KY 3 ajiepreHaMu abo iHGeKIiHUMI TpUrepaMu, 110
CBIMUUTH MPO JecTadiiizallito iMyHHOI CUCTeMU Ta TiIBU-
IIeHy peaKTUBHICTh CyauH mKipu [107].

Hns TTKC xapakTepHa mnosiBa JiiHili bo (rmonepeuHnx
3arIM0JIeHb) Ha HIrThbOBUX IUJIACTMHAX 200 JEMKOHIXii, 1110
BimoOpakae TMMYacoBe MPUTHIYEHHS POCTY HIirTs Mil yac
roctpoi dasu [4].

[Tpu MIS-C mikipHi nposiBu 4acTo OyBalOTh SICKpaBU-
MM BXX€ Ha MTOYaTKy 3aXBOPIOBAHHSI: TTOJIiIMOPGHUIT BUCHII,
HaOpsIK OJIOHB i MimoioB, KOH 10OHKTUBIT. [licis perpecy
KJIIHIYHUX MpOosBiB 3anaibHoro cuHapomy MIS-C y xBo-
pMX CIIOCTEpIra€Thbcs AeCKBaMallisl IIKipM Ha KiHYMKaX
manbLis [71, 79].

Kpim toro, IIKC yacTto cynmpoBOMKYETHCSI KCEPO30OM
(cyxicTIO IIKip1) Ta 3arOCTPEHHSIM XPOHIYHUX 1epMaTO3iB,
TaKuX SIK aTOIiYHUM gepmatut. Lle 3yMoBIeHO MoOpyIleH-
HSIM Oap’epHoi DYHKIIIT emigepmicy Ta 3MiHAaMU B MiKpoO-
LMPKYJIsILii [32].

[TopyLueHHsI ONOPHO-PYXOBOI cUCTEeMU
rpu NOCTKOBIAHOMY CUHAPOMI Y AiTei

‘YpaxkeHHSs1 OTTOPHO-PYXOBOI CUCTEMH € OJTHUM i3 TIOLLIMpe-
Hux rpossiB [1KC y miTeii Ta MmimIiTKIB i MOXKeE CYyTTEBO OOMe-
JKyBaTH TTOBEPHEHHS 10 3BUMHOTO PiBHS (Di3MIHOI aKTUBHOC-
Ti. M’s130B0-ckeneTHi cumnromu ipu [TKC crioctepirarotbest
JIOCUTh YacTO: M ’s130Ba CIa0KICTh i 3HVDKEeHA TOJIEPAHTHICTD 10
(isnunux HaBaHTaxXeHb — y 57 % miteii, mianrii — y 30—45 %,
aprparii — y 20—35 % [10, 13, 24, 55, 102].

3rigHo 3 nTaHuMM ITaniiicbkoro MiXkTOBapuChbKOro KOH-
ceHcyey (2022) [24], KicTKOBO-M’s130Bi MPOSIBU 3a3BUYAii
3’ ABISIOTHCS B iHTEepBali 4—12 TUXHIB Mic/sl Omy>KaHHSI.
OcHoBHuMU  KiiHiYHUMU  dopmamu  COVID-19-aco-
LiiioBaHUX TOPYIIEHb OTIOPHO-PYXOBOI CUCTEMU € TTOCT-
KOBiZIHA MiaJjrisi, apTparii, peaKTUBHI apTpUTU Ta CHUH-
JIPOM M’I30BOi TilTOTOHII (Tab1. 6).

Baxnusum kommnoneHToMm [1KC € mocTkoBinHa acte-
Hisl, IKa MOENHYE (Di3MYHy BTOMY 3 IICMXOMOTOPHOIO 3a-
raJbMOBaHICTIO. 3HMKEHHS pYXJIMBOCTI HETaTUBHO BILIM-
Ba€ Ha MEHTaJbHE 3M0POB’S MIMITKIB i CIIpUSIE PO3BUTKY
TPUBOXHUX CTAHIB Ta COLIiaIbHOI 130141l [2, 56].

lTopyLueHHs pecnipaTropHOi cucremm
npu NOCTKOBIAHOMY CUHAPOMI y AiTen

YpaxxeHHsI OMXaJlbHOI CUCTEMU € OJHMM i3 HaiIo-
mupenimmx mnpossiB [TKC y miteit [35, 63]. [TatoreHes
IMOCTKOBIZTHOTO ypaXX€HHSI pPecIipaTOPHOI CHUCTEMU €
MYJIBTU(AKTOPHUM MPOLIECOM, SIKMI1 BKITIOYAE CUCTEMHY
eHIOTeNiaTbHy AUCHYHKIII0, MiKPOCYIMHHI Ta mepdy3iii-

Ta6nuuys 6. lNopyLeHHs onopHO-pyxoBoi cuctemun y gireii 3 NMKC

Ha3sea nopyLueHHs KniHiyHa xapakTepucTtuka I>xepeno
CvHApOM M’A30BOI FNOTOHIT Ta cnab- | Tpy[HOLLI Npy NiAMOMI CXofamu, NOPYLLUEHHS NocTasu, (34, 54]
KOCTi LUBMAKA BTOMITIIOBAHICTb NPW HABaHTaXXEHHAX ’

. L ny3HNM 6inb y M’13ax KiHLiBOK, CIWMHM Ta LUWI, He
MocTkoBigHa Mianris A ct’)y ik y H [59, 81]

NOB’A3aHWI i3 PIBUYHUM HABaAHTaXKEHHAM
Binb y cyrnob6ax (nepeBa)HO KOJTIHHMX, FOMINTIKOBOCTOT-
ApTpanrii ycy (nep - [24]
HWUX, KYNbLUOBUX), BiAYYTTA CKYTOCTi
. 3anarneHHs cyrno6iB iIMyHHOIO XxapakTepy, MoXe Tp1Ba-
PeakTuBHi apTputn ) oyrr y P Py P [24]
TU KinbKa Mmicsuis
SHWKEHHSA MiHEPanbHOT LLiNIbHOCTI JemiHepanisaLia KicTOK Ha Tni rinognHamii Ta gegiuunTy [43]
KICTKOBOI TKQHUHU BiTaMiHy D (0CcO6MBO NpU OXUPIHHI)
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Hi nopyueHHs [3, 9], nepcucryioue JioKajabHe 3arnajeHHs
CJIM30BUX 000JIOHOK [9, 82], po3naau BereTaTUBHOI pery-
JIALET AMXaHHS 3a TUIIOM JHUCcaBTOHOMII [56, 63], a Takox
3arajibHe (pizMuHe JeKoHaMIioBaHHS [59, 98].

[Mpu TIKC yacro peecTpoBaHUMU peCIipaTOPHUMM
CUMIITOMAaMH € TaKi:

— crifika 3aaMIIKa Tpu 3BUYAHUX HaBaHTaXKEHHSIX
(15-37 %),

— TpUBaIuii cyxuii Kauienb (14—18 %);

— BimuyTTsd AuckoMdopTy B TpymHii KiiTui (Tadma. 7)
[21, 22].

1li cumnToMu MOXyThb 30epiratucs moHan 12 TUXKHIB
MicJs1 peKOHBAJIECLICHIIi1l i HepiAKO He MalOTh YiTKOTO I10-
SICHEHHSI Ha 3BMYAiiHiil peHTreHorpaMi jiereHb [22].

Chia-Wei Lin Ta cmiBaBT. [54] nponeMoOHCTpyBaiu Ha-
siBHicTh [TKC-acoliiioBaHUX 3MiH apXiTeKTOHIKM TUXaH-
Hs1. locnimkenHns ®3]1 y aiteit Ta mimitkiB 3 [TKC Busis-
JISIIOTh 3HMXKEHHS 00’eMy (DOPCOBAHOTO BUIMXY 3a TIEPIITY
cexynay (O®BI1), innexcy Tidpdro ta MOLI, .., [3, 35,
54].V niteit i3 [1KC yactoTa BEeHTWISILIITHUX MTOPYIIEHb 32
PECTPUKTUBHUM TUIIOM MaliKe BTpHMYi BUIIA, HIXK y miTei
KOHTposibHOI Tpyniu (29,7 ipotu 10,8 %; p = 0,001).

Ocobnusictio [IKC € aucomiamiss MiX BUpaxkeHic-
TIO KJIIHIYHMX CUMITOMIB i pe3yJabTaTaMM CIipOMeTpii.
M.E Korkmaz Ta cniBabt. [50] i Z. Williams ta J.H. Hull
[100] He BUSIBUIM 3HAYHMX 3MiH CITIpPOMETPUYHUX MOKA3-
HUKIiB y AiTel Mic/IsI CepeIHbOTSIKKOTO Ta TSKKOTO Tepedi-
ry COVID-19. BupaxeHicTb Ta Cy0’€KTUBHE CIIPUAHSITTS
3a[IMIIKKU MAlliEHTOM YacTO HE KODEJIOE 3 pe3ybraTaMu
(YHKIIIOHATBHUX JIOCIIDKeHb PECIipaTOpPHOI CHUCTEMU
(30kpemMa, criipoMetpii) [63, 102].

V nireir 3 [1KC crnocTepira€rbes IMaBUILEHHST Malike
yaBidi (ppakiiiiHOI KOHIIEHTpAIlii OKCUAY a30Ty B IIOBITPi,
mo Bunuxaerhes (fractional exhaled nitric oxide — FeNO).
Hapocranns piBuast FeNO Bucrtynae 06’eKTUBHUM Oiomap-
KEepOM aKTHMBHOCTiI €03MHOMIIBHOIO 3amajeHHs AuXalb-
HUX LILJIsIXiB [3].

TKC y giteit MOXe MPOSIBISITUCS CUHIPOMOM Timep-
BEHTWISLLIT, SIKMI YaCTO acOLIIIOETbCS 3 TPUBOXKHUMU PO3-
JlagaMu Ta BereTaTUBHO0 nuchyHKIiew [19].

CyyacHi MeTonu BidyaJizallii opraHiB TUXaHHS 103BO-
JISIIOTh 00’€KTUBI3yBaTU MATOTeHETUYHI 3MiHM Yy pecripa-
TopHiii cuctemi. R. Heiss Ta cmiBaBT. [35] 3a mornomorowo
MarHiTHO-pe30HaHCHOT ToMorpadii JiereHb BepuiKyBaiu
BipOTiJHe 3HMXEHHSI YacTKU (PYHKIIIOHAJIbHO aKTUBHOI
BEHTWJIHLOBAHOI Ta Iepdy30BaHOI JIETeHEBOI IMapeHXiMu
y aiteit i3 [IKC mopiBHSIHO 3i 3MO0POBUMM OJHOJITKAMU
(60 + 20 % mportu 81,0 + 6,1 %; p = 0,003). Lli BeHTIIISA-
LiIiHI po3/Iagy acoliiioBaHi 3 emi3oJaMu AecaTypallii mim
yac 3BMUYaiftHOrO (hi3MUHOTO HaBaHTaXKEHHSI HaBITh 3a Bill-
CYTHOCTI CTPYKTYPHMX 3MiH JIET€Hb 32 pe3yJibTaTaMu CTaH-
JIapTHOI peHTI€HOJIOTIYHOI JiarHOCTUKMU.

3a pganumu Lourdes Maria Del Carmen Jamaica
Balderas Ta criBaBr. [41], y 13,5 % nireit 3 [1KC 36epira-
IOTbCSI TMEPCUCTYIOUi IHTEPCTULiaAbHi 3MiHU JEreHeBoi
mapeHximMu, a y 6,5 % naiieHTiB BepudikyeThes iereHeBa
apTepiajibHa rirnepTeH3isl.

Okpemoi yBaru B KoHTeKcTi pusuky COVID-
acolliifoBAaHOTO  TPOJIOHTOBAHOTO YPaXXeHHSI OpraHiB
IVXaHHS NOTpeOyloTh mamieHTu 3 BbA, Tomy mio Bipyc
SARS-CoV-2 € moTy:KHUM TPUTEPOM €03MHOMDIIBHOIO 3a-
MaJIeHHs AUXaIbHUX LUISIXIB Y LiKt rpymi [29].

KomMmuiekcHa oliHKa pecImipaTopHUX CUMIITOMIB Y AiTeit
i3 [1KC noBuHHa BKJII0YATU aHaIi3 KIiHIYHMX CKapT, CIipo-
MeTpito, BusHaueHHst FeNO, TecT i3 6-XBUJIMHHOIO XOIb00I0
Ta, 3a MMOKa3aHHSIMU, Cy4acHi METOIM Bi3yaJli3allil JereHb.

Otxe, pecniipatopHi nposiBu [TKC y niTeit xapakrepu-
3yIOThCS 3HAYHOIO KJIiHIYHOIO T€TEPOreHHICTIO Ta MOXYTh
OyTU 3yMOBJIEHi K OpraHiYHUMMU 3MiHAMU 3 OOKY JIEreHb,
TaK i (yHKUIOHAJbHUMU MeXaHi3MaMu, BKJIIOYAl04Yu JUC-
aBTOHOMiI0 Ta (hi3UYHE TeKOHIUIIIIOBaAHHSI.

lNopyLeHHs1 cepLeBO-CYAUHHOI cucTemMu
npu NOCTKOBIAHOMY CUHAPOMI y AiTen
[TocTkOBigHI MOPYIIEHHS CepLEBO-CYIMHHOI CUCTEMU
(CCC) maHidecTyloTh CY0’€KTMBHUMU CUMIITOMaMU Ta
(YHKIIIOHABHO-CTPYKTYPHUMU 3MiHAaMM sIK MioKapna,
TaK i cynuH (tabi. 8) [23, 45, 46, 86, 109].
Haii6inbim nommpeHrumu cumnroMamu ypaxkenHst CCC
y niteit 3 [1KC e cepueourtst (12—28 %), Kapmiairist Ta Bin-

Tabnuys 7. MopywweHHs pecnipaTtopHoi cuctemu y girei 3 NMNKC

HasBa nopyLueHHs KniHiyHa xapakTtepucTtuka Ixepeno
" aguLiKa npm 3BM4anHnUX abo He3Ha4YHUX PIBUYHMX Ha-

Crivika 3aguiwika (gucnHoe) 3an P ® [21, 22, 35]

BaHTaXXEHHAX
. . XU Kallenb, WO 36epiraetbCs Kinbka MicauiB nicns

TpuBanumn cyxmi kawlernb Cy » P H [21, 22, 69]

Ofly>KaHHs
. AV 6’€EKTUBHE BigYyTTS CTUCHEHHS 260 OMCKOMAOpPTY B

BiguyTTs CTUCHEHHS B rpyOHIN KNiTUi Cy Aty A opry [17, 22]
rpyasx

SHWKEHHSA TONEePaHTHOCTI A0 hi3ny- LLiBngka BTOMJIIOBAHICTb, 3aguLLKa Mig Yac xoabou, 3a- [10, 54, 102]

HUX HaBaHTaXeHb HATbL CMOPTOM T

PecTpuKTmBHI 260 3MmilLaHi NopyLUeH- .

puK Py PeCcTpuUKTUBHUI TN BEHTUNAL [3, 35, 54]
HS1 30BHILLHBOroO amxaHHsa (O3M)
. Mapkep nepcucTyro4oro eo3nHomIiNbHOro 3ananeHHs

MigpueHHsa FeNO PKep nep y o [3]

OuxanbHUX LWNSXiB
. [NopyLUeHH: pUTMY OMXaHHS, YacTo NoB’A3aHe 3 TPMBO-

CuHOpom rinepBeHTUNALi Py puTMy A ’ . P [19]

rot0 Ta BEreTaTtMBHOK ONCKYHKLIED
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YyTTS CTUCHEHHS Y rpyaHii kimitui (10—15 %), oprocTatny-
Ha iHToslepaHTHicTh (15—20 %) [22, 56, 63]. Ckapru Ha «He-
MOTHMBOBaHe» CEpLEOUTTS € JiaepamMu cepell KapIaialbHUX
nposiBiB. BoHu ikcytoThest i yac He3HaAYHOTo (Hi3MYHOTO
Yy MCUXOEMOLIIHOro HaBaHTaxkeHHs1 [63]. Taxikapaist Ta
OPTOCTAaTUYHA iHTOJIEPAHTHICTh y OUIBIIOCTI BUITAJKIB HE
CYMPOBOJIKYIOThCSI CTPYKTYPHUMM 3MiHaMu cepliisi. BoHu €
MPOSIBOM CUHIIPOMY TIOCTYPaJIbHOI OPTOCTaTUYHOI TaxXikKap-
mii (postural orthostatic tachycardia syndrome — POTS). [lo
aJIropuUTMy OOCTEXXKEHHST PEKOMEH/IyEThCSI BKJIIOUATH, OKPIM
CTaHIApPTHOI eJIEKTPO- Ta exoKapaiorpadii, IpoBeAeHHS aK-
TUBHOI OPTOCTAaTUYHOI MpoOKU abo TIAT-TECTy Ta aHaJi3 TO-
JIEPAHTHOCTI 10 (hi3MYHOro HaBaHTaXXeHHs [67].

IIpoBigHMM (haKTOPOM PU3UKY PO3BUTKY ITOCTKOBITHUX
ypaxkeHb CCC e MIS-C. ITicast KymipyBaHHS TOCTpoi ¢da3u
CUHIPOMY Y TAIiEHTIB MOXYTh PEECTPYBATHCS pi3HOMA-
HiTHi TTOPYIIEHHSI CEPLIEBOTO PUTMY Ta MPOBIMHOCTI, 3HU-
JKeHHsT (ppakiiii BUKKMIY JIIBOTO IUTYHOUYKA Ta aHEBPU3MU
kopoHapHux aptepiii [79]. M.N. Rivas ta criBasr. [71] Bu-
CYHYJIU TiIlOTE3y «BipyCHOI'O CyIlepaHTUICHAa», BiIIIOBiIHO
IIO STKOI HaZIMipHA aKTHUBALIisl iMyHHOI CUCTEMM CIIPUYMHSIE
MPOJIOHTOBAHE YIIKO/KEHHSI EHI0TEiI0 CYIMH i MioKap/a.

BaxumBuMm ¢akTopoM, 110 COpHUsE PO3BUTKY IIOCT-
KoBinHux yckiaagHeHb 3 6oky CCC, € oxxupinns. G. Valen-
zuela Ta criBaBT. [98] BCTaHOBUIM, 1110 AiTU 3 OXXUPIHHSM,
rocmitanizoBaHi 3 npuBogy COVID-19, MaloTh BUCOKMiA
pU3UK po3BUTKY cTiiikux ypaxkeHb CCC y MOCTKOBiTHOMY
nepiojii 3aXBOPIOBAHHS. XPOHiIUHE 3aIajJleHHS, 1110 BUKIN-
KaHe OXUPiHHSAM, cripusie nuchyHKIii Miokapa Ta rmopy-
IIEHHIO CYAMHHOI peaKTUBHOCTI [59, 98].

KowmrmekcHa olliHKa KapaioBacKyJIsSIpHOIO CTaTycy y
niteit i3 [IKC moBuHHa BKIOUaTH eyekrpokapaiorpadiio,
exokapaiorpadiio, oLiHKY BapiaOeIbHOCTI CepLIeBOIO PUT-
MY, a TaKOX (PYHKIIIOHAJIbHI TE€CTM aBTOHOMHOI PEeryJIsiil
(akTMBHa OpTOCTATUYHA ITPOOa abo TiNT-TecT) [67].

KapnioBackymsipHi MposiBU IMOCTKOBIZHOIO CHHAPO-
MY Vy JIiTeli MaloTh FreTepOreHHMIA XapakTep i GopMyIOThCs
BHACJIIOK MMOENHAHHS aBTOHOMHOI AUCGYHKIIi1, iMyHO3a-
NaJbHUX MEXaHi3MiB Ta MiKpOCYAMHHUX MTOPYILIE€Hb.

[TopyLueHHs TPABHOI cucTremm
npu NOCTKOBIAHOMY CUHAPOMI y AiTeun

TpaBHUIT TpaKT € OAHIEID 3 OCHOBHUX EKCTpaIysb-
MoHaIbHUX MileHel Bipycy SARS-CoV-2 uepe3 BUCOKY
IIJTBHICTh PELIENTOPIiB aHTIOTEH3WHIIEPETBOPIOBAIILHOTO
dbepmenty 2 (angiotensin I converting enzyme 2 — ACE2)
B eIiTeTionuTax KuieuHuKka. [acTpoeHTepOoIOTiuHI CUMIT-
TOMHM MOXYTh OyTu npoBimHuMu nposBamu [1KC y miteit
[30, 48, 104]. IlepcucreHilii racTpOiHTECTUHAIBLHOI CUMII-
TOMATUKM CIPUSIOTH TICUXOEMOILIIITHOMY CTpecy Ta TpH-
BOXXHUM po3iagaM [76].

3a pesyJibsraTaMy CUCTeMaTUYHUX OIVISIAIB, 3HAUHA Yac-
ThHa aiteil micas nepeHeceHoro COVID-19 nponosxye
CKapXUTUCS Ha abaoMiHaJbHUU Oifib, HYIOTY, 3HKEHHS
areTUTy Ta OUCHEeNTUYHi posnamu [22, 63]. Y HacTaHOBI
National Institute for Health and Care Excellence (NICE)
«COVID-19 rapid guideline: managing the long-term
effects of COVID-19» [21] no mepeniKy HaiOiIbII MOIIK-
peHux ractpointectuHaabHuX MposiBiB [1KC Takox BigHe-
CEHO IIpOorpecylouy BTpaTty Macu Tiia (taoi. 9).

3a ganumu T. Oshima Ta cmiBaBT. [76], couianabHa i30-
JISIiSI, TICUXOJIOTIYHME cTpec i mpsiMmuii BrimB SARS-
CoV-2 Ha KMIIIKOBY MiKpO0OiOTy acOLIiI0I0ThCS 31 3pOCTaH-
HSIM yacToTU ¢yHKIioHanbHoi aucnerncii ta CITK. YV miteit
i3 TIoIepeIHbO HasIBHUMU (DYHKILIOHAJIbHUMU pO3JIalaMu,
30KpeMa QYHKIIOHAIbHUM a0goMiHaJIbHUM O0JieM, Tiepe-
HeceHa KOpOHaBipycHa iH(eKIlis HEpiaKo cTaBaja TpUre-
POM KJIiHIYHOTO TOTIpILIEHHS Ta MPOJOHTallil CUMIITOMA-
tku [60].

BaxximBUM TaTOreHeTMYHUM MEXaHi3MOM IOCTKOBII-
HUX TaCTPOCHTEPOJIOTIYHUX TTOPYIIIeHb € HU3bKOIHTEHCUB-
He 3anajieHHs. G. Marasco Ta criBaBT. [57] BCTaHOBUJIH,
o pu3nk po3Butky CIIK 3ammimaeTsbest migBUIIEHUM Ha-
BiTh uepe3 6—12 micsaui micist nepeHeceHoro COVID-19.
ImoBipaumu mexanizmamu CITK Ha 111 [1KC € migBuiieH-
HS1 KUIIIKOBOI IIPOHUKHOCTI (leaky gut), mucb6io3 ta mopy-
LIeHHS (PYHKIIOHYBaHHS OCi «KUIIIEYHUK — MO30K» [90].

OkpeMy poJib SIK (haKTOp PU3MKY TPHBAIUX TaCTPOSHTEPO-
JoriyHux mposisiB micast COVID-19 Binirpae oxupinus [98].

Tab6nunys 8. MopyLweHHs cepueBo-cyanHHOI cuctemun y gitevi 3 NMKC

Ha3zBa nopyLueHHs KniHiyHa xapakTepucTuka Ixepeno

Taxikapfisi Ta cepuesHTTS BiguyTTAa cunbHoro c_epueémm B CMOKOi abo npu He3Ha- [22, 63]
YHOMY HaBaHTaXeHHi

Birlb 460 CTUCHEHHS B FPYaHi KT OunckomdpopT, CTUCHEHHA abo 6inb y rpygsx, 4acto 6e3 [22, 63]
CTPYKTYPHUX 3MiH

MiokapavT/kapaiomionaris 3ananeHHsa miokapgaa, BHIKEHHS dpakuii BuKngy, no- [23, 45, 79]
PYLLEHHSI CKOPOTMBOCTI

3HMXEHHS TonepaHTHOCTI Ao dpisny- | LBnaka BToma, 3agumLLlKa, cepuebuTTs nig Yac HasaHTa- [22, 63]

HVX HaBaHTaXeHb XKEHHS ’

OpTOCTATUYHA IHTONIEPAHTHICTb 3ana|v|opo_quHﬂ, cnabKicTb, Taxikapgis npu 3MmiHi rno- [22, 63, 67]
NOXEHHS Tina, cepuebuTTa

[MopyLieHHs putmy cepus ApuUTMii, eKcTpacucToris, NOpyLUEHHA NPOBIAHOCTI [86, 109]

ApTepiansHa rinepTeHsis MigBULLIEHHS apTepianbHOro TUCKY, NadinbHicTe AT [86, 109]

AHEBpPU3MM KOPOHAPHUX apTepii MepeBaxHo nicna MIS-C, puaunk TpnBanoro ypaxeHHs [79]

Tpom60eM6b0niyHi yCKNagHeHHs MigBMLLEHNI PU3NK TPOMOOSIB | TPOMOGOEMOONIN [109]
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OOCTexXeHHSI IiTel i3 TacTpOiHTECTUHAIbHUMU MPOsi-
Bamu [TKC noBMHHO BKJIIOYATH aHAJIi3 HyTPUTUBHOI'O CTa-
TYCY, aHTPOIIOMETPil0, 3araJIbHOKJIiHIYHi J1JabopaTOpHi Io-
Ka3HMKU, BUBHAYEHHSI MapKepiB 3aIajJeHHs, JOCiIKeHHs
KaJty, yJIbTpa3BYyKOBE JOCJIiIXXEHHSI OpraHiB 4epeBHOI I10-
POXHUHU I KOHCYJIBTALIil0 AUTSYOTO TacTPOSHTepoJIora.

lNopyLeHHsI Ce4YOBUAIAbBHOI cUCTEeMU
npu NOCTKOBIAHOMY CUHAPOMI y AiTen

JaHi cydyacHMX HAyKOBHUX HOCIIIKEHb CBimYaTh IIPO
MNOTEeHLIIHY Bpa3/IMBICTh CEYOBUALIBHOI CUCTEMHU Y IiTei
y IOCTKOBiZHOMY mepioni. Bucoka MIiIbHICTE eKcmpecii
peuenTtopiB ACE2 y npoKcuMallbHMX KaHAJbLISIX Ta MOA0-
LIMTaX CTBOPIOE MEPEIyMOBU ISl TPUBAJIOIO MOPYLIEHHS
HUPKOBUX bYyHKIIi [97].

Haityacritmnmu nposiBamMu 3 00Ky C€4OBU/AIBHOI CUC-
temu nipu [TKC y niteii e:

— TpaH3UTOPHA MPOTEIHYPisl Ta MiKporeMaTypisi;

— IU3YPUYHI pO3JIaau;

— HeliporeHHa AUCcYHKILIS CEYOBOTO MiXypa;

— 3HMKEHHSI KOHIEHTpaLiiftHOT PYHKILIT HUPOK |5, 92].

V OaraTbox miTe#l 1i 3MiHM OiarHOCTYIOTh BHMIIaIKOBO
i1 9ac IJIAaHOBOI'O OOCTEXKEHHS Yepe3 KiibKa MiCsIIIiB Iic-
g COVID-19 [5, 44].

Yacro peectpyeTbest eHype3 ab0 3arocTpeHHs! HeporeH-
HOT'O CEYOBOT0 MiXypa, 1110 MOB’SI3aHO K 3 HEHPOTPONMHUM
BIJIMBOM BipyCY, TaK i 3 TOCTKOBIZHOIO TPUBOXKHICTIO [68].

JlonaTKoBUM (paKTOpOM PU3UKY YPaKeHHS CEUOBUILIb-
HOI CUCTEMH € 3aCTOCYBAHHS IMTOTEHIIAHO HEPPOTOKCUIYHUX
JIiKapChKUX 3aC00iB (AHTUOIOTHUKIB, HECTEPOITHUX ITPOTU3A-
MajbHUX 3aco0iB) Mij yac JikyBaHHs1 roctporo COVID-19,
110 MOXe MaTu He(PPOTOKCUYHUI edeKT, HACTIAKMU SIKOTO
MPOSIBIISTIOTHCSI Y TIOCTKOBIAHOMY Tiepioni [65].

OuiHka cTaHy ce4oBUAIbHOI cuctemu y aiteit i3 [TKC
MOBUHHA BKJIIOYATH 3arajibHUI aHai3 cedi, BU3HAYEHHS
CITiBBIHOIIEHHST aTbOyMiH/KpeaTuHiH y cedi, piBHS Kpe-
aTUHiIHY KPOBi 3 PO3paxXyHKOM IIBUIOKOCTI KJIyOOUKOBOI
¢inbTpallii, BUMipIoBaHHS apTepialbHOTO TUCKY Ta 3a I10-
Ka3aHHSIMU YJIBTPa3BYKOBE MOC/iIKEHHs HUPOK i CEY40BO-
ro Mixypa.

[TopyLueHHs1 eHAOKPUHHOI cucremm
npu NOCTKOBIAHOMY CUHAPOMI y AiTen

EHIOKpUHHA cucTeMa AiTel i MmifuTiTKiB BUCOKOUYTJIN -
Ba 1o BIUIMBY Bipycy SARS-CoV-2. IlpssMa muroratuyHa
Iist Bipycy Ha KJIITMHU €HJIOKPUHHUX 3aJ103 Y ITOEHAHHI 3
CHCTEMHUM 3aMaJIeHHSIM CTBOPIOE TIEPETyMOBHU JIJIsI TPUBA-
JINX TOPMOHAJIBHUX po31afiB [39].

V npiteit 3 [1KC peectpyioTh Tpu Tpynu eHIOKPUHHUX
po3amnis:

— TIOpYyIIeHHS TirnmoTajaMo-TinogizapHO-HaIHUPKO-
BOi OCi;

— TIaTOJIOTiIO IUTOIOAiOHOI 3471031,

— po3Jaau ByIJIeBOJIHOro ooMiHy (Tab. 10).

Ta6nuys 9. MNopylweHHs TpaBHoi cuctemun y gireii 3 NMKC

HasBa nopyLueHHs KniHiyHa xapakTepucTuka I>xepeno
AbpoMiHanbHWUin 6inb XPOHiYHWIA, peLmamByOUNin abo MIrpyoHun 6inb Y XXMUBOTI [21, 22, 63]
DYHKLIOHANbHA auEnencis EnlraCTpaanv!m 6inb ?60 BiJYYTTA NEYiHHSA, paHHE HACUYEH- [76]

HS, MoCTNpaHgianbHUA AUCTPEeC-CUHAPOM
AbaomiHanbHUI G6iNb, LLIO acoLtOETLCA 3i 3MIHOKO YacTOTKH
ClNK-nogi6Huin deHomeH (miapesi/3anop) Ta hopMu BMNOPOXHEHD (32 BpicTonbCcbKo [67, 76]
LIKasnow) i perpecye nicns gedekadii
CTillke 3HWXEHHS aneTuTy (rinopekcis), BupaxeHa Bigpasa no
HynoTta Ta gucpekcis NeBHUX MNPOAYKTIB (4acTO Yepe3 napocMito Ta/abo KakocMilo), [21, 22]
HyOoTa, Lo He NoB’A3aHa 3 MPUNOMOM iXi
EBakyaTtopHa dyHKLUisA (Diapes abo MepcucTyroya 3MiHa xapakTepy BUNOPOXHEHb, CXUIbHICTb OO [21, 104]
3anop) MeTeopuamy Ta dnaTyneHuii ’
Mporpecytoya BTpata macu Tina MaHidhecTHe 3HMKEHHS Macu Tina [21]
Ta6nuuys 10. MopyLweHHs eHAOKPUHHOIT cuctemu y gitei 3 NNKC
Ha3zBa nopyLueHHs KniHiyHa xapakTepucTuka Ixepeno
E;ﬂg‘;c”a HEAOCTATHICTL HaHPKOBIX Crilika BTOMa, acTeHisl, NopyLLEHHS cekpeLii KopTuaony [49, 63]
CHHEPOM HeTvpeoinHoi naTonorii (NTIS) 3MII-'IVI pieHa T3, T4, TTI 6€3 KNiHIYHOro TMPEOTOKCUKO3Y [15, 24, 36]
4 rinoTMpeosy
Tmpgogmm T8 MOPYLLIGHHS (DYHKUII LmTO- Migroctpuit TMpeoiguT, rino- Ta rinepTMpeos [36]
nopaiéHoi 3ano3un
U‘prOBEM niader 1-ro Tuny (enepuue - He6toT abo pecrabinisauia giabety nicns COVID-19 [15, 59, 84]
ABNIEHNIA)
IHCYNiHOPE3UCTEHTHICTb MepeBaxKHO y AiTen 3 OXUPIHHAM [43, 98]
[MopyLueHHs TeMniB cTaTeBoOro [o3pieaHHa | 3atpumka abo nepepvacHuin nyéeprat [15]
Tom 21, N2 3, 2026 www.mif-ua.com, https://childshealth-journal.com 67



OrAga Aitepatypum / Review of Literature

Crilika BToma Ta acteHis npu [TKC MmoxyTb Oyt yacTt-
KOBO 3yMOBJIEHI BiTHOCHOIO HETOCTATHICTIO HATHUPKOBUX
3aJ103 200 MOPYIICHHSIM CeKpelii KopTusony [49, 63].

Cepen 3axBOpIOBaHb ILMTOMOMIOHOI 3a/I031 Yy JiTell 3
[TKC 3apeectpoBaHi miarocrpuii THPEOINUT, Tillo- Ta Tinep-
TUPEO3, CHUHIPOM HETUPEOoinHoi maTojorii (non-thyroidal
illness syndrome — NTIS) [36]. Cunapom NTIS € agantus-
HOIO0 3MiHOIO THUPEOiTHOro Tpodiito, 1110 BUHUKAE Ha TJIi
CHCTEMHOTO 3aXBOPIOBaHHS 0€3 MepBUHHOI MATOJIOTi1 ITUTO-
noxionoi 3amo3u. Kiiniano NTIS yacto MacKyeTbes mim co-
MaTto(OpMHY BeTeTaTUBHY IUC(HYHKILIO a00 I1CaBTOHOMIIO.
Hitu i3 NTIS npen’siBasiioTh CKapru Ha Tillepriapo3s, CTilike
CepLeOuUTTsI, eMOLIHY JaOLIbHICTD i ApaTiBAMBICTS [ 15, 24].

Ilepenecena SARS-CoV-2-iH(peklilis acouliloeTbCst 3
MiABUILIEHUM PU3UKOM Je0I0Ty ab0 KJIiHiuYHOI MaHidecTa-
uii LIZI1. Bipyc SARS-CoV-2 6e3nocepelHbO MOIIKOIXKYE
B-KTTUHU MiONUTYHKOBOI 3aJI03W, IO MPU3BOAUTHL 0
aKkTUBalii aBToiMyHHOTO mpouecy [15, 59, 84]. Po3Butok
TIIKC y miteit 3 LIJ11 yacTo BUKJIMKAE Pi3Ki KOJUBAHHS TJTi-
KeMii Ta 3pocTaHHsI MOTPEOU B iHCYITiHi.

OXMPiHHS ITOCIITIOE €KCIIPECiio eHIOKPUMHHUX YCKIIaI-
Henb COVID-19. [litTh 3 HaIIMIIIKOBOIO MAacOIO TijIa MAalOTh
BUIIMI PU3UK PO3BUTKY iHCYJIiIHOpE3UCTeHTHOCTI [43, 98].

3adikcoBaHO BUIIAAKM IOPYILIEHHS TEMIIiB CTaTeBOTO
no3piBaHHs y mimniTkKiB i3 [1KC — 5K 3aTpuMKu, Tak i mme-
penYacHOro CTaTeBOTO PO3BUTKY, 1110 MOXKe OyTH MOB’sI3aHO
3 BruinBoM SARS-CoV-2 Ha rinoTanamo-rinodizapHy pe-
ryssito [15].

[Ipu oLiHIOBaHHI €HIOKPMHHOIO CTaTycy y OiTei i3
TTKC pexoMeHnyeThcsl BU3HaUaTy piBHI koptuzony, TTT,
BimbHUX T4 i T3, aHTUTIN IO TUPEOIMHNX AHTUTEHIB, TJII0-
ko3u kpoBi, HbAlc, iHcyniny ta innekcy HOMA-IR.

lNopyLieHHs iMyHHOI cucremm
npu NOCTKOBIAHOMY CUHAPOMI y AiTen
OcHoBHUM MexaHizMoM naTtoreHe3y I1KC BBaxkaeTbcs
iMyHHAa IMCPETYJISLIIS, sIKa XapaKTepU3y€EThCs 30epekKeHHSIM
AKTUBHOCTI MPO3anajibHOI peakilil y TapreTHUX TKaHWHaX
opraHi3aMy HaBiTh micis emiMiHauii Bipycy SARS-CoV-2.
[1po rmmubuHy i€l AUCPEryJIsLil CBiIYaTh MOPYILIEHHS CITiB-
BinHomeHHsT T-niMmporutie CD4*/CD8" Ta 3HUXEHHS
nponaykiii iHtepdepony y (IFN-y) [49, 88]. Otxe, [1KC €
HaCJIiJIKOM XpOHiIYHOI iMyHHOI nucperyssiiii [23, 92].
XapakTepHi iMyHostoTiuHi mopyueHHs y aiteit i3 [TKC:
— XpOHIUHE CUCTEMHE 3allajleHHsI HU3bKOI iHTEHCUB-
HOCTI;

— sBMIIA MOJEKYJISIpHOI MiMikpii Ta aBTOIMyHHOI
arpecii;

— TUMYACOBE iIMyHOJIOTIYHE BUCHAXEHHS;

— peakTuBallisl JaTeHTHUX iHGeKILii (Taba. 11).

HaBitb uepe3 3—6 MicsILiB Iic/Ig OayKaHHs y AiTeil MO-
KYTh 30€piratvcst 03HaK1 XpOHIYHOTO HU3bKOIHTEHCUBHOTO
CHCTEMHOTO 3allajieHHsI, 30KpeMa TIiIBUIIeHi piBHi Mpo3a-
MajJbHUX LUTOKIHIB. Lle cTBopioe (hoH, Ha TKOMY pO3BUBa-
I0ThCSI BTOMA, MiaJITii Ta KOTHITUBHI MopyiieHHs [59, 92].

Anturenn Bipycy SARS-CoV-2 — S-6inok, N-0i10K,
memOpanHuii (M) ta o6ononkoBuit (E) Oinku — MaroTh
CTPYKTYPHY CXOXICTb i3 Oinkamu monuHu. Lle siBulie moe-
KYJISIpPHOI MiMiKpii MPU3BOIUTH A0 TOTO, 1110 iMyHHA CUCTEMa
aTakye BJaCHi TKAaHMHM opraHizmy. Moseky/sapHa MiMiKpist
o6inkiB Bipycy SARS-CoV-2 NosICHIOE 4acTOTy MiOKapIUTIB,
apTpaJIriii, TMpeoinuTiB Ta Heitponartiii [71, 105].

Kpim toro, S-6inok Bipycy SARS-CoV-2 moxe misitu
SIK CYINepaHTUTeH, BUKJIMKAIOUM Hecrelu@iuHy MacoBy
aktuBanito T-kniTnHHUX penenrtopis. Lle mpu3BoguTh M0
XaoTU4YHOI npoJidepailii neBHUX kinoHiB T-kmitun CD4*
ta CD8" [71].

[Ticna COVID-19 yacto po3BMBA€ETHCSI CTaH iMyHO-
JioriyuHoro BUcHaxeHHs. Y nauieHTiB 3 [1KC moxe cno-
crepiraTucs ceilekTuBHe BMcCHaxeHHs T-xiituH (T-cell
exhaustion) 3i 3MeHILIEHHSIM IMy1y HaiBHUX T-kiiTuH [88].
®deHomeH T-KITITMHHOTO BUCHAXKEHHST XapaKTEePU3YETHCS
3HKeHHIM npoaykuii [FN-y Thl-knmutuHamMu ta umuro-
ToKCMYHUMU Jimponmtamu |71, 83]. KiiHiuHO 1€ mpo-
SIBJISIETHCST CXWJIBHICTIO IO BTOPUHHUX OaKTepiaIbHUX iH-
ekl Ta peaKTUBALIIEIO0 TePIIECBipYyCiB, 30KpeMa Bipycy
BiTpsiHoi Bicrin (Varicella zoster virus — VZV), 1o Moxe
aCOLII0BATUCH 3 ITIBUILICHUM PU3UKOM TSLKUYOTO Mepediry
peakTuBOBaHMX a00 IepBUHHMX VZV-iHdexuii [25, 27,
62, 72]. JocnimKeHHs MicasmaHAeMiuHOTro mepiogy ne-
MOHCTPYIOTh TEHACHIIIIO 1O 3pOCTaHHS YaCTOTH TOCITiTa-
Jli3alliii miteit i3 BiTpsiHOIO Bicmolo. Lle siBuilie Moxe OyTu
YaCTKOBO IOB’sI3aHe 3i 3MiHaMU MOCTiH(MEKiiTHOT iMyHHO1
Bimnosini micns ingekiuii SARS-CoV-2 [99].

Y noctnaHaeMiyHU Mepiof Bil3HAYEHO 3HAYHE 3pOC-
TaHHSI TSDKKUX (opM BIiTpsiHOI BicmM Ta 11 YCKJIaaHEHb,
30KpeMa CTPENTOKOKOBUX (. pyogenes) — (ierMoH, He-
KpPOTU3yIOUMX (DaCIiiTiB, NECTPYKTUBHMX ITHEBMOHIl Ta
CUHIPOMY TOKCUIHOTO TIOKY [25, 27, 58, 99].

Takum umuom, nepeHecenuit COVID-19 mepemnpo-
IrpaMOBY€E iIMyHHY CUCTEMY OUTWUHH, POOJISTIM il MEHII 3a-
XUIIEHOIO Tepe/l TUMOBUMU AUTIYMMU iHOEKIsIMU Ta

Ta6bnuuys 11. MopyweHHs imyHHOT cuctemu y giteri 3 [NKC

Hasea nopyLueHHs KniHiyHa xapakTepuctuka Ixepeno

XpPOHiYHE HU3bKOIHTEHCUBHE 3anaseHHs MigBMLLeHi npo3anarbHi UMTOKiHM, CTiKa BTOMa, Mianrii [59, 92]
MonekynsipHa MiMiKpisi Ta aBTOIMYHHI .

onekyrnspHa pisi Ta aBToOIMY ApTpanrii, Tupeoigutu, MIS-C [71, 105]
peakuii
[ineppeakTuBHICTb ANXanbHUX LUNAXIB MNigeuwennii FeNO, 3arocTpeHHs 6poHxianbHOi acTMu [3]
IMyHONOriYHEe BUCHaXXEHHSA 36inbLUEHHS YaCTOTU BTOPUHHNUX 6aKTepianbHuX iHGeKL [25, 62]
PeakTtuBauis repnecsipycis (VZV) Taxxunii nepeodir BITPAHOI BiCNK, ONEPI3yoUnin NuLan [72, 99]

XWUNMbHICTb 0O CTPENTOKOKOBUX yCKaa- . .
SeHb poctp y A dnermMmoHn, HEKPOTU3YIoYi hacLLiTV, TOKCUYHUI LLOK [58]
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CXUJIbHOIO 10 Timep3amnajJbHUX peakliiii Ha OakTepiajabHi
natoreHu. Lle nuKTye HEOOXiMHICTh MOCUJIEHOIO CIIOCTEe-
PEXEHHS 3a AiTbMM B MePiofli peKOHBaJIECLEHIIil Ta CBOE-
YyacHOI caHallii BOTHUII XpOHiYHOI iH(eKIIii.

PeqbinitauiiHUi MeHeAXXMEHT Aiteun
i3 NOCTKOBIAHUM CUHAPOMOM

ITocTKoBimHMiT niepiof MOTPeOy€e PeTeTLHOIO Ta yBaX-
Horo maudepeHLiiiHO-aiarHocTnYHOoro anammizy. Koxxa
ckapra AuTuHu micis nepeHeceHoro COVID-19 norpebye
BUCOKOI KIiHiYHOI HacTtopoxeHocTi jgikapiB. IIKC aco-
LHIOETHCS 31 3MIHOIO CTPYKTYpU AUTSAYOL iH(eKIiiiHOI 3a-
XBOPIOBAHOCTI Ta 3pOCTaHHSIM KiJIbKOCTI YCKJIaIHEHb, 110
CYTTEBO 3HIKYE SIKiCTh KUTTS TiTEM.

Bakuunauis sx cmpamezis npeeenuii Hacaiokie

B yMoBax iMyHHOTO BUCHaXXKeHHsI CTpaTeTis podiaak-
Tk COVID-19 Ta iforo moBrorpuBaiux HACIiJKiB Jie-
KWTh y TutolMHI BakumHaiii [77]. docnimkenHs: T. Shiri
Ta criBaBT. [91] mpogemMoHCcTpyBaio Bpaxawouy eheKTUB-
HICTbh iIMyHIi3alIil ZiTel Ta IMiIUTiTKIB:

— B3MEHIIEHHS 3arajbHOI CMEpPTHOCTI, ITOB’SI3aHOI 3
COVID-19, Ha 57 %;

— 3HUXKEHHS MOTpedu y rocmiTamizarii Ha 60 %;

— cKopoYeHHs Bunaakis rpusasioro COVID-19 na 75 %.

Myavmuoucuunainapuuii nioxio do peabirimauii 0i-
meit i3 IIKC

PeaGinitauifinuii MmeHemxmeHt aireii i3 [NKC mnosu-
HEH IPYHTYBAaTHCS Ha MPUHIIMIIAX TePCOHAJi30BaHOTO,
MYJIBTUIMCLIUTUTIHAPHOTO Ta TMOETAIHOTO IiIX0My 3 ypa-
XyBaHHSIM TOMiHYIOUUX CUMIITOMIB, (DyHKIIIOHATbHUX 00-
MEXeHb, BiKy IUTUHW Ta HASIBHOCTI CYIYTHBOI MAaTOJIOTI1
[40]. OckinbkM CUMIITOMU OXOILTIOIOTH JAEKiJIbKa CUCTEM,
CTpaTerist BiITHOBJIEHHS Ma€ OyTU KOMIUIEKCHOIO — Bifl KO-
pexii Gi3MIHOI aKTUBHOCTI 0 HYyTPUTHUBHOIL Ta IICUXOJIO-
riynoi miarpuMku (ta6m. 12) [106].

Bubip KoHKpeTHMX peabiltiTaliiiHUX BTpy4yaHb Ma€ 0a-
3yBaTUCS HA MPOBITHUX KIIIHIYHUX CUHAPOMAaX Ta pe3yJib-
Tatax (pyHKIiOHATbHUX OOMexeHb. OCOOJIMBY yBary Ciif
NPUIIATA TPOGDITAKTULI MOCTHABAHTAXKYBAJIBHOTO BU-
CHaXXEHHSI, MOHITOPUHTY TIEPEHOCUMOCTI (Di3MUHUX BIIpaB
i peryJisipHOMYy KOHTPOJIIO €(DEKTUBHOCTI BTPyUYaHb.

BucHoBku

1. ITocTKOBimHMIT CUHAPOM peecTpyeThed y 16—40 % y
niteit Ta mititkiB micas COVID-19. Kniniyna cumntoma-
tnka [1KC oxomiioe 3arajbHOACTeHIYHI Ta pecIipaTopHi,
KOTHITUBHI, 1epMaTOJIOTiYHi IIPOSIBMU.

2. Ilpenuxkropamu po3Butky [1KC y miteit €:

— TAJTIITKOBUH BiK Ta XXKiHOYa CTaTh;

Tab6nunuys 12. OCHOBHI HANPSMU MYJIbTUANCLNMITIHAPHOrO peabinitauiliHoro MeHeaXXMeHTYy Aiteii i3 [MKC

List
BUCHAXEHHS

Hanpsam pea6initauii OCHOBHi meToau Ta Wini Hxepena
. . BigHOBNEHHS TONEPaHTHOCTI [0 DIBNYHMX HABaHTaXeHb, cTpaTeris
®di3nyHa Ta pecnipaTopHa A P fo @ . » CTP [8, 16, 31,
peaGiniTauis pacing, AvxasnbHa riMHacTuka (3okpema, giadparmanbHe gUXaHHs), 73-75]
rigpokiHesoTepanis, MOCTyrnoBe J030BaHe aepobHe HaBaHTaXKEHHS
. . KOrHiTMBHI TpEeHyBaHHS, HEMPONCcMxonoriyHa nigTpumka, onsgaxkTop-
HesponoriyHa Ta KOrHiTms- . . o
Ha peabinitavin Hi TPEHIHrW, ONTUMI3aLis ririEHU CHY, OBMEXEHHS1 eEKPaHHOr o Yacy, [7, 8, 73, 75]
P cTparteris pacing
. KorHitTneHo-nosegiHkosa Tepanisa (KIMT), apTTepanisi, TEXHIKM yCBi-
McuxonoriyHa Ta ncuxore- S . ) C
. pomneHocTi (mindfulness), ncuxonoriyHa nigTpMMKa cim’i, nocTynosa [8, 73, 75]
paneBTM4YHa NigTPUMKa . . -
coujanbHa peiHTerpadis
- 030BaHi idnyHi BNpasw, nikysanbHa i3KynsTypa, rigpokiHe3oTe-
OnopHo-pyxoBa peabinita- A ) ® . pasi, nikysas chiskyneTypa, rinp
} panis, cTpaTeria pacing ans npominakTUK1 NocTHaBaHTaXyBanbHOro [8, 74]

HepmaTtonorivyHa nigrpumka

EmonieHTn, micuesa npoTnaanasnsHa Tepanis, HyTPUTUBHA KOpeKLis
npwv TeNoreHoBIn anoneuii 3a HaABHOCTI NabopaTopHO NiATBEPAXE- [8]
HUX OediunTiB MIKPOHYTPIEHTIB

OnTtumisauis xapyyBaHHs, NpoT13ananbHa gieta, NpobioTuKM Ta

TpaBHa peabinitauia Ta ; . ; . [6, 30, 53, 66,
. nNpebioTVKKM (3a NokalaHHAMM), BIGHOBMNEHHS (PYHKLIOHYBaHHS OCi
HYTPUTUBHA KOpeKLis 80]
«KULLEYHUK — MO30K»
. KapaionoriyHuim CKpUHIHF, MOHITOPUHI YaCTOTU CepLEBUX CKOPOYEHb
CepueBo-cyanHHa peabini- . : . ;
Taugis Ta apTepianbHoro TUCKY, iHAMBIAyansHe A03YBaHHA i3NYHMX HaBaH- [10, 24, 73]
TaXeHb, cTpareria pacing
MOHITOPUHI rnikemii, pyHKLii LynMTONOAIGHOT 321031 Ta HAOHUPKOBUX
EHpokpuHHa peabiniTauis 3ar103, KopeKLisi BUSIBNIEHUX rOPMOHANBbHUX | MeTabomivHMX nopy- [16, 80]
LeHb, afeKkBaTHa (pidndHa akTUBHICTb
. S NTUMI3aLis NUTHOr XKMMY, MOHITOPUHI MOKa3HUKIB cedi HKLiT
CeyoBupinbHa peabinitauis ~ sau THOTO pe Y, MOHITOP oxas cei, cpyHKu [8]
HWPOK Ta apTepianibHOro TUCKY, HYTPUTUBHA NIATPUMKA
Kopekuis gediumty BiTamiHy D 3a HasBHOCTI nabopaTopHOro nia-
IMyHOnoriuHa NigTPUMKA TBEPAXEHHSA, CaHaLlist XPOHIHIX BOTHALLL |queK|_u|, Hopmarizauis pe- 70, 80]
XXUMY CHY, MOCTYMNOBE PO3LUMPEHHS (Di3NYHOT aKTUBHOCTI, BakUmMHaLis
BiQNOBIAHO [0 YMHHOIO KaneHgaps LenneHb Ta pekoMeHgauin
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— HasIBHICTb OXXMPiHHS, OPOHXiaJIbHOI aCTMU Ta 00TSI-
JKEHOTO aJIeproJIoriyHoOro aHaMHesy;

— TSDKKUI TIepe0ir 3aXBOpIOBaHHSI, HasIBHICTbh THEBMO-
Hii 200 MyJIBTUCHCTEMHOTO 3aMajbHOTO CUHAPOMY;

— HAasIBHICTb JIMXOMAaHKM Ta 3HAYHOI KiJIbKOCTi CUMIT-
ToMiB (> 3) y nepiui 14 gHiB XBOpoOM.

3. IMposinHumu ckapramu y nireii i3 [IKC e marono-
riyHa BTOMa, 3aJullKa Ta rOJOBHUI Oilb. «MO3KOBUI Ty-
MaH», TPUBOXHICTb, TTOPYIIEHHSI CHY CYTTEBO 3HIXKYIOTh
SIKiCTh SKUATTSI Ta COLiaJIbHY aJanTalliio JiTei.

4. IloreHUitHUMM Ja0OPATOPHUMU MapKepaMu BH-
HukHeHHs [1KC BBaxaroTh mopylIeHHs KoaryJsiii, Heii-
Tpodinbo3, TpoMOOLIMTO3 Ta AediuuT BitamiHy D y ro-
CTpUIi IIepioJ] 3aXBOPIOBAHHSI.

5. Pea6initauis gireii i3 [IKC noBuHHA OyTH KOMITIEK-
CHOIO Ta NepcoHidikosaHolo. Ii mpiopuTeTHUMM HanpsMa-
MU BBaXKalOThCS:

— (hizuuHe BiTHOBJICHHS;

— HYTPUTUBHA KOPEKILis;

— HEBpPOJIOTiYHA Ta KOTHITMBHA MiITPUMKA;

— TICUXOJIOTIYHUI CYIIPOBIT;

— iMmyHOpeaOimiTaris.

6. Hitu, siki nepenecin COVID-19, notpedyoTh au-
HaMiYHOTIO KJIiHIYHOTO CIIOCTEPEXKEHHSI IMPOTSITOM IIIOHal -
MeHIIe 6—12 MicsIIIiB I CBOEYACHOTO BUSIBJICHHST Ta KO-
peKllii TOBroTpMBaIuX MOCTKOBITHUX HACIIAKIB.

KonduikT inTepeciB. ABTopu 3asBISIOTH PO BIICYT-
HiCTb KOHQUIIKTY iHTEepeciB Ta BiacHOI (piHaHCOBOI 3alli-
KaBJICHOCTI ITPY MiATOTOBIIi JaHOI CTATTi.

Indopmania npo dinancyBanns. [locmimkeHHs He Ma€e
OKPEMOTO JT0JaTKOBOTO (DiHAaHCYBaHHSI.

Buecok aBtopiB. JIucynens O.B. — Kypaliisg naHux,
HamuMcaHHs, PelleH3yBaHHS Ta pelaryBaHHs, BeIeHHS, ajl-
miHicTpyBanHs npoekty; Hinuk H.B., Toxapesa H.M. —
KOHILIeNTyaJsli3allisl, METOMOJIOrisl JOCTiIKeHHs, HallMCaH-
H$I TOYaTKOBOTO MPOEKTY.
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Post-COVID-19 syndrome in children and adolescents:
clinical manifestations and rehabilitation strategies (literature review)

Abstract. Background. Coronavirus disease (COVID-19) has
caused significant long-term multisystem consequences, especially
in children and adolescents. Post-COVID-19 syndrome (PCS/long
COVID) substantially impairs quality of life and increases the bur-
den on healthcare systems. Objective: to systematize current litera-
ture data on clinical manifestations, risk factors, and structure of
PCS in children and adolescents, as well as to identify the most ef-
fective areas of rehabilitation measures. Materials and methods. A
narrative literature review was performed in PubMed/MEDLINE,
Google Scholar, Wiley Online Library, and the Vernadsky National
Library of Ukraine for December 2020 — April 2026. A total of
564 publications were identified; 109 met the inclusion criteria and
were analyzed. Results. PCS develops in 10—30 % of children and
adolescents after SARS-CoV-2 infection and is characterized by
high polysyndromicity and multisystem involvement. The most

frequent manifestations include pathological fatigue, dyspnea,
headache, cognitive impairment (“brain fog”), sleep disorders,
anxiety/depressive disorders, reduced exercise tolerance, myalgia/
arthralgia, and skin lesions. Key risk factors are female sex, ado-
lescent age, obesity, bronchial asthma, severe acute course, hospi-
talization, and multisystem inflammatory syndrome. Conclusions.
PCS in children is a complex multisystem condition requiring early
risk stratification, long-term monitoring, and comprehensive reha-
bilitation. The most effective interventions are cognitive and olfac-
tory training, cognitive-behavioral therapy, nutritional correction
(especially vitamin D supplementation), and vaccination, which
reduces the risk of PCS by approximately 75 %. Timely rehabilita-
tion prevents chronicity and improves quality of life.

Keywords: post-COVID-19 syndrome; long COVID; children;
adolescents; multisystem sequelae; rehabilitation
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