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Aikapio, Wwo npakTukye / Practicing Physician

VK 616.34-002-053.2
WaapiH O.I., lopsiHCcbka MLT,

AY «BceykpQiHCbK LIeHTP MATEPUHCTBA TA AUTUHCTBA HAMH YkpaiHn», m. Kuis, YkpaiHa

MocTiHdpeKuinHum CHAPOM
NOAPCO3HEHOro KULLEeYHUKA Y AiTeu:
LUASXU KOPEeKLii

Pestome. Ceped 3axeoprosans waynioeo-kuuikogoeo mpaxny y dimeil uinbhe micye 3aiimae nocmingexyiinui cun-
dpom nodpasuenoeo kuueurura (I11-CIIK), axuii diaenocmyemocs Ha ochogi Pumcokux kpumepiie [V nepeensidy. s
diaenocmuxu I11-CIIK éaxcausumu € HaseHicmv peuuousyouux 0604i¢ y Jcueomi, acoyiilo8anux 3i 3MiHOW xapakme-
Py Oepekauiii, nos’azanux 3 nonepedHim enizodom eocmpoeo ingexyiinoeo eacmpoenmepumy. [lamoeenes I11-CIIK
€ baeamoghakmopHum ma 6KAHHUAE 3MIHU 8 KUWKOBOMY MIKPOOIOMI, KUWKOBOMY enimenii, iMyHHY ducpeeyaayiro ma
3MIHU 8 HeUPOHANbHOMY 30y0xucenHi. Excnepmua ouinka 3acmocyéanns komobinayii Saccharomyces boulardii ma yunky
6 Komnaekchiti mepanii dimeti 7— 12 pokie 3 diapetinoro ghopmoro I11-CIIK cgiouuna npo Hopmanizayito kpamuocmi ma
Xapakmepy 8UnOPONUCHEHb, YCYHEeHHS A00OMIHAAbHO20 601606020 CUHOpomY, memeopusmy y 89,2 % dimelil.

KiouoBi cioBa: cundpom nodpasnernoeo kumeunura; dimu; Saccharomyces boulardii

OpHuM 3 HaWOIIBII YacTMX 3aXBOPIOBAaHb IIUIYH-
koBo-kuikoBoro Tpakry (LIKT) y mireit € cunmpom
nonpasHeHoro kumeuHuka (CIIK). Bin xapakrtepu-
3YEThCSI XPOHIYHUM OOJIEM Yy >KMBOTI, TTOB’SI3aHUM 3 PO3-
JlalaMu KUIlIeYHUKa, SIK-OT diapes, 3amop abo ix KoM-
6inawis (Drossman D.A., 2016). Xoua eriosoria CIIK e
TeTepOreHHOI0 Ta 3aJTMIIAETHCS HE TTOBHICTIO 3’SICOBAHOIO,
OyJ10 MOKa3aHo, 1110 FOCTPUil iH(hEKIIHHUI raCTPOEHTEPUT
(bakrepianbHUii, BipyCHUII Ta MPOTO30MHUIA) € OMHUM i3
HaNOLIBII MomMpeHux GakTopiB pusnuky po3Butky CITK
(Klem E, 2017). Ha croronHi ctanu, siKi BAHUKAIOTh i TpU-
BAaIOTb ITiCJIST TIEPEHECEHOTO TOCTPOT0 FaCTPOEHTEPUTY (T10-
cTiH(eKIIililHA eHTepoIaTisi, TOCTEHTEPUTHUI CUHIPOM,
CUHIPOM MaibaOCOPOILIii ITiC/IsT TTepeHeCeHOro racTPOeH-
Teputy), HazuBatoTh noctindekuiitnum CITK (IT1-CIIK).
IMomwmpenicts I1I-CIIK micis mepeHeceHOro rocTporo
racTpOEHTEPUTY Opi€eHTOBHO cTaHOBUTH 11,5 % (Klem F,,
2017). ITI-CIIK yacriie BigmivaeThbcst y miteid. Takox 3Ha-
YHO 30i1bIy€eThCsT pu3nK po3BUTKY ITI-CITK, sikio rormne-
PeHii TOCTPUIT TaCTPOSHTEPUT CYTPOBOIXKYBABCSI TPUBa-
JIOIO Jiapeero, HasIBHICTIO reMaToxesii, 0010 B XKMBOTI Ta

CyIpoBOIXKyBaBcs rociranmizamieto mamienta (Klem E,
2017; Berumen A., 2020).

PoGoua rpyna Pumcbkoro (poHay 3amporioHyBajia Taki
niarHocTuuHi Kputepii as I11-CITK Ha ocHOBiI Pumcbkux
kputepiiB IV (Mearin F,, 2016):

I. PeunnuByroumii 6ib y XXMBOTi, B CEPeIHbOMY LI0-
HaiiMeH11Ie 1 IeHb Ha TUKIIEHB IPOTSITOM OCTaHHIX 3 MicsI-
11iB, 3 TOYaTKOM CMMITOMIB ILIOHAAMEHIIIE 3a 6 MiCSLIiB 10
BCTaHOBJIEHHS JIiarHO3Y, TTOB’sI3aHUi1 3 2 a00 Oijblle Kpu-
TEPisSIMU 3 HACTYITHUX:

a) 3B’S130K 3 nedeKalli€io;

b) 3MiHa YaCTOTH BUIIOPOXHEHD;

¢) 3MiHa KOHCHCTEHIIII KaJy.

I1. IigTpuMytoui KpuTepii:

1. HagBHicTp emizony iH(pEKIiIHOIO TacTpOSHTEPUTY,
1[0 BUBHAYAETHCS OJTHUM i3 TAKMX CITOCODIB:

a) MO3UTUBHA KYJIbTypa y CUMIITOMAaTUYHOI OCOOH;

b) HasIBHICTh ILIOHAiIMEHIIEe 2 3 HACTYITHUX TOCTPUX
CUMIITOMIB: JIMXOMaHKa, OJIIOBaHHS Ta Jiapes.

2. 3aXBOPIOBaHHSI HE TOBMHHO BiINIOBiAATU KPUTEPisIM
CIIK o nmoyaTKy iH(eKIifHOro racCTpOCHTEPUTY.

© «3popos'a gutukny / «Child's Health» («Zdorov'e rebenka»), 2025
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3. Po3BuToK cuMnTOMiB 200 0ofpa3y MicJisl 3HUKHEHHS
CUMITOMIB TOCTPOro iH(EKIiHHOro racTpoeHTEepUTY, abo
npotsirom 30 THIB Tic/si 3HUKHEHHST TOCTPUX CUMITTOMIB.

Jns ontumMizaitii giarHoctuku Ta JiikyBaHHs [TI-CITK
JIIOAATKOBO KJIACU(IKYEThCS HA YOTUPU MIATUITN HA OCHOBI
MepeBakarouoro TUITY BUTIOPOXKHEHD (TUIT BUTTOPOXHEHb,
XapakTepHU 1151 > 1/4 BUnopoxHeHb) 3a bpicToabchkoto
mwkanot kamy: CITIK 3 nepeBaxkanHsm miapei (CITK-/1),
nepeBakaHHsM 3amopy (CIIK-3), 3amimaHuii TMIT BUITO-
poxHenb (CIIK-M) ta neknacudikoBanuii (CIIK-H).
3mimanuii CITK ta CIIK 3 giape€eio € HalimomypeHi M1
(eHoTHIaMU, 10 CTAHOBIATH MPUOIM3HO 46 Ta 40 % BU-
nazakiB BignoinHo (Klem E, 2017).

OkpiM CHUMIITOMIB, 110 BiIIMOBiJAIOTb KPUTEPisIM
IMI-CIIK, y nauieHTiB Mmiclisg TepeHeceHoro iHgeKIii-
HOTO TaCTPOCHTEPUTY MOXYTh PEECTPYBATUCH JOJATKOBI
cumntomu 3 6oky ILIIKT. 3okpema, Tmiciig KaMITiiobak-
TepHOTO eHTepuTy y 21 % manientiB Bustisuin [T1-CITK,
OIHAK J0JATKOBO 9 % malli€HTiB CTpaxkaaiu Bim 00JI0 B
JKMBOTI, IKMW BUHMK BIIEpIIE, PO3JaliB KUIIEYHUKA abo
iX moegHaHHS, SIKi He BimmoBiganu PuMchKuM Kputepism
(Berumen A., 2020). Kpim toro, npu6nusHo y 50 % ma-
mieHTiB 3 CIIK-3 nposiBu 3minioBaiucs Ha CIIK-M a6o
CIIK-JI miciasa emizomy KaMIIUIOOAKTEPHOTO EHTEPUTY
(Berumen A., 2020). ¥ 38 % naitieHTiB Majio Miclie 30i1b-
LLIEHHSI YaCTOTH OOJTIO MicJis iH(EeKIIil.

¥ narodizionorii [TI-CITK xitouoBy poJib BigirpaioTh
3MiHU B KAIIIKOBOMY MiKpoOiOoMi, KUIIIKOBOMY €ITiTeIii Ta
HelpoHaIbHOMY 30YIXKEHHI.

Mikpo0ioTa KuIlleUHMKAa BUKOHYE B OpraHi3Mi TUTH-
HU Oarato (yHKIIii, a 3MiHA HOPMaJIbLHOTO MiKpoOioMy
MOXe BioOpaxkaTUCh TMOPYIICHHSIM TpaBJIEeHHS, MeTa-
00J1i3My Ta MPOAYKYBaHHS ILIiIHHUX TOXWBHUX PEYOBUH,
posnanamu ¢hopMyBaHHS iIMYHITETY, TOPYIIEHHSIM 3aXUC-
Ty BiJl MATOTeHIB Ta YyXKOPiAHUX aHTUTEHIB. Y MaIli€HTiB
3 [11-CIIK nopyiieHHsT MiKpoOioMy XapaKTepu3yBajloch
301IbIIEHHAM KiJbKOCTI Bacteroidetes Ta 3MeHILIEHHSIM
KinbkocTi Firmicutes ta Clostridiales B 12 pa3iB mopiBHsI-
HO 3i 3m10poBuMM obcTexkeHumu (Jalanka J., 2015). Ana-
JIOTIYHI pe3y/ibraTu 30ilbllIeHHs KiabKOCTi Bacteroides
Ta 3MeHIIeHHs KinbkocTi Clostridiales y nauienris 3 T11-
CIIK oTpuMmaHi B TOCTiIXKEHHSIX, IPOBeAeHUX y Benukiii
Bbpuranii ta LlIBewii. binbiie Toro, CXuibHICTH 70 PO3BU-
TKy roctpoi iHdekiii Ta [TI-CITK Takox moxe 3anexa-
TH Bil cKJIagy Mikpo6iotu mo iHdikyBanHs (Dicksved J.,
2014).

IIpuxinanom BriuBy ancOio3y Ha (izioJorito xa3siHa €
3MiHM aKTMBHOCTI KUIIKOBUX IPOTea3, siKi € BAXKJIUBUMU
MOKa3HUKaMM CTaHy KUIIIKOBOIO 0ap’epa Ta BicliepaabHOI
rinepuytiaubocrti (Tooth D., 2014). ¥ nauienTis 3 [TI-CITK
BimMivaeThcs BUIA (heKaabHa IIPOTEOTITUMHA aKTUBHICTb,
MOB’s13aHa 3 OUMBIIOI BUPAXEHICTIO CUMIITOMIB, TiJIBU-
IIEHOI0 MPOHUKHICTIO AUCTAIBHUX BiIIiIIB KUIIIEYHUKA
Ta MEHIIOI MiKpoOHOIO pizHomaHiTHicTIO (Edogawa S.,
2020). Kpim Toro, 3MiHM MiKpOoOiOTH TaKOX MOXKYTb CIIPU-
YUHSATU TOPYIIEHHSI BCMOKTYBaHHSI YKOBUHUX KUCJIOT Y
nauienTtiB 3 [1I-CIIK, mo Moxe OpoBOKyBaTH mHiapero
(Niaz S.K., 1997).

IlopyiieHHs cTaHy KHUIIKOBOIO EIITEIil0 € IIe Ofl-
HUM BaxuBuM ¢aktopoM BuHUKHeHHs [1I-CIIK. I1pu

TOCTPOMY TacTPOEHTEPUTI HasiBHA TOIIKOIXKYBaJbHA
Mlig 1ONO0 KWIIKOBOTO eMiTesilo (3amajieHHs, HaOpsK,
y JesSKUX BUMAJKax KpoBOTeYa), 4acTo JAOBroTpuBaja
(Barbara G., 2019). ITauientun 3 ITI-CITIK matoTh 3MiHe-
HY €KCIpecilo TeHiB, BiAMOBITAJILHUX 32 METa0OJIi3M ce-
poroniny (Dunlop S.P., 2003), Ta 30i/ibllIeHy IIUTbHICTD
eHTepoxpoMadiHHUX KIIITUH, $IKi BUBIJIBHSIIOTH CEPOTO-
HiH (Berumen A., 2021). OcTraHHi OJOCTiIXEeHHS TOBOISTH
OLTBIITY TPOHUKHICTD CIM30BOI 000JIOHKM KUIIIEUHUKA TTPU
ITI-CIIK (Dunlop S.P., 2006), BIUIMB reHETUMHUX Bapiailiit
E-xanrepuny (CDH1) na pusuk I1I-CIIK (Villani A.C.,
2010).

3HaunMuM TmatoreHeTuyHUM dakropom III-CIIK €
HelipoHalbHa akTuBallis. byno mokaszaHo, 1110 KUIIKO-
Bi MaTOreHUW BIUIMBAaIOTh Ha 30y/UIMBICTb Ta 3MEHILIEHHS
KHUIIIKOBO-AaCOIiHOBaHNX HEHPOHIB, KPUTUYHO BaXKJIMBUX
JIJISI MOHITOPUHTY Ta TMiATPUMKHU TOMEOCTa3y B KUIIEYHU-
KY, CTIpUSIIOYM 3aCBOEHHIO TTOXKMBHUX PEUOBUH, MOTOPHIII
toBcToi Kumiku (Veiga-Fernandes H., 2016), a Takox ak-
tuBamii imyHHuX KIitiuH (Muller PA., 2020). BinHoBICHHS
3I0POBOT0 MiKp0O0iOMy MOXe IIPU3BOIUTH A0 BiTHOBICHHS
¢yHKIIII KMIIKOBO-acolilioBaHux HelipoHiB (Matheis E,
2020).

IIpy iHdekLiiiHOMY TacTpOEHTEpPUTi BigOYBalOTHCS
3MiHM iMyHHOI Bianosigi, a y mauieHtiB 3 ITI-CIIK Bin-
MiJa€eThCsl MiABUINEHUN piBeHb muTOKiHiB I1L-1(3, 1L-10,
[L-13 ta INFy uepe3 TpuBajinii yac micisi rocTpoi iHGeKIil
(Sundin J., 2015; Chen J., 2012). Anaini3 pe3ysbratiB 0io-
ricii ToBctoi kuimky manieHTiB 3 [TI-CITK 3acBiguye 3Ha-
YHE BUBIJIbHEHHS MpO3alajJbHUX LUTOKIHIB SIK pe3yjibraT
MOPYIIEHHSI pearyBaHHsI Ha KOMEHCaJIbHi OakTepii, 110
CTBOPIOE CEPEHOBUIINE TPUBAJIOI IMYyHHOI IHMCPETYJISIIii
(Sundin J., 2015). Byno BusBiaeHO TpuBaje 30LTbIICHHS
TYYHUX KJITUH, MaKpodariB Ta MOHOLIUTIB, T-1iMponuTiB
Ta BHYTpillIHboemiTeManbHuX JiMpouutiB npu I11-CITK
(1o 5 pokiB) micis mepeHeceHoi iHgekiii (Berumen A.,
2021). IoBimoMsIETbCS MPO 3HAYHE 30iJIbILIEHHS YaCTKU
CD4+ T-knitun Ta CD4+/CD8+ KJIiTUH y BJIacHiii riac-
TUHL GionTaTiB c1M30B0i 060s0HKM natieHTiB 3 [T1-CITK.
¥ nauienTis 3 [NI-CITK, iiMOBipHO, criOCTepira€ThCsl 3CyB
y Bigmosimi T-xenmepiB 3i 30iIbIICHHSIM CITiBBiIHOIIIEH-
Hs1 Th1/Th2, 30inbuieHHsM piBHs [FNy ta 3MiHOIO piBHS
IL-10 (Chen J., 2012). ¥V cTaHi MOCTiAHOTO ITOPYIIEHHS
piBHOBaru migBuieHuil piBeHb Thl-KJIiTHH MOXe OIT0-
CepeIKOBYBATH OiTb Uepe3 BIUIMB Ha TPOHUKHICTh KUIIIeU -
nuka (Long Y., 2018).

3HavyHa KiJIbKiCTh JOCTiIKeHb TOBOAUTD, 110 CYTTEBUM
¢axkropom po3Butky I1I-CIIK € mopyllleHHsI B OpraHis-
Mi TOMeOoCTa3y LIMHKY, SIKU HeOOXiMHUM IS MiATPpUMKU
CTPYKTYpM i (PYHKIIT CIM30BOi OOOJIOHKM KHUILIEYHMKA.
JncbanaHc IMHKY MOXE CIIPUYMHUTH TTOPYIIEHHST (YHK-
1ii emitenianbHOro Gap’epa, 3MiHY iMyHHOI BiIIoBimi Ta
KUIIKOBUI AUCOAKTEPios3, IO € MATOreHETUYHUMU MeXa-
Hizsmamu BuHukHeHHs [T1-CITK (Wan Y., 2022). B ymoBax
nediuuTy TMHKY 3HMXKYEThCSI eKCIpecist OiKiB IITbHUX
KOHTAKTiB, 30iIbIIYETHCS MPOHUKHICTh KUIIIKOBOIO €Ili-
TeJIiI0 Ta MOPYIIYEThCS (QYHKIIiSI KMIIIKOBOTO O0ap’epa cim-
30B01 000J10HKM (Miyoshi Y., 2016). Perenepatiist cim3oBoi
000JIOHKM KMIIEYHHUKA ITiCJIsI TOCTPOTO IacTPOECHTEPUTY
BiIOYBA€THCS 3a y4acTi LIMHKY, 3BaXkalouu Ha MOro pob y
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0e3IepepBHOMY CAMOOHOBJIEHHI KJIITUH KUIIIKOBOIO €Ili-
TeJito, (iziosorii KeauxononiOHUX KJIITUH KUIIIeYHMKA,
npoaykuii i ckiani myuuHiB (Maares M., 2020), dyHKiil
knituH [Manera. To6To nmopyuieHHs dyHKIlii 6ap’epa ciu-
30B01 0000HKM KuieyHuka npu [TI-CITK moxe Oytu
orocepenkoBaHe nedinuToM IMHKY. Kpim Toro, romeocras
LIMHKY Biflirpa€ MIeBHY poJib Y peryJifoBaHHI iMyHHOI (DYHK-
il KMIIKOBMX MakpodariB Ta eKCIIpecii CeKpeTOpPHOTro
imyHOTI00YMiHY A (Wan Y., 2022).

CrpecoBi cuTyallii, TpuBOTa Ta IeIpecis, 110 34aTHi
BIUIMBAaTU Ha (DYHKIIIOHYBAaHHS IITYHKOBO-KHMIIIKOBO-
ro TPakTy, € OCOOJMBO aKTyaJIbHUMU I YKpaiHU Mif
yac BiiHu. [lopylieHHsT oCi KMIIEYHUK — MO30K Ha TJi
ncuxocouiaabHux ¢dakropiB cripusie po3putky [11-CITK
(Farsi E., 2022). I1cuxoioriyHuii cTpec i€ sIK TpUrep ue-
pe3 oro HeraTMBHUI BIUIMB Ha MPOHUKHICTh Ta MOTO-
pUKY KHWIIEYHUKA, TiMepyyTJMBICTh IO BicllepaJbHOTO
6outo. TocTpi Ta XpOHIUHI CTpecoBi cUTyallii TPpU3BOASTH
0 CeKpellii KOPTUKOTPOMiH-PUJII3UHT-TOPMOHY, aKTH-
BYIOUHM TinmoTajamMo-TinodizapHO-HAAHUPHUKOBY BiCh Ta
CTBOPIOIOYM HOBi TMEPEIYMOBH JJIS PO3BUTKY CUHIPOMY
Mmoapa3HeHoro KuieyHuka. OKpiM TOTro, CTpeciHmIyKo-
BaHUI OMCOAKTEPio3 MOMYII0E HEHpPOiMyHOSHIOKPUH-
HY CHCTeMYy Ta BIUIMBA€ Ha BiCb MO30K — KMIIEUYHUK
(Settanni C.R., 2021).

Bapiantu nikyBanHs I1I-CIIK y niteit Ha cboromsi
obmexeHi. IlepiinM KpoKOM € BCTaHOBJICHHSI e€(PEKTUB-
HUX KOMYHiKaTUBHUX 3B’SI3KiB JliKapsl 3 MALi€HTOM i HOro
OaTbKaMU Ta 3aCNOKOEHHS TatlieHTiB. CJil MOSICHUTY Ta-
LIIEHTOBI MPO 3B’SI30K MiX iH(EKIIiE Ta PO3BUTKOM XPO-
HIYHUX [IJTYHKOBO-KUIIKOBUX CUMIMTOMIB Ta 3alleBHUTH,
o [MTI-CIIK, sk npaBuio, Mae 100OposIKiCHUIA repeoir, a
CHMIITOMHU 3MEHIIYIOThCS, a iHOMI 1 3HUKAIOTh 3 9YacOM Y
0araThbOX IMalli€HTIB, OCOOJIMBO MPU BipyCHIiil eTioJorii 1o~
nepenHboi iHbekuii (Klem F, 2017).

Ockinbku 3HayHa yactuHa naiieHTis 3 [1I-CITK mae
CIIK-I a6o CIIK-M, po3yMHUM I1OYATKOBUM MiIXOI0OM
€ 4—8-TrxHeBe 00OMEXKEHHSI HU3bKO(PEPMEHTOBAHUX OJIi-
rocaxapuiiB, AUCaxapuiiB, MOHOCaxapuiiB Ta MOJIiOJiB
(mieta FODMAP), ockinbku Oyj0 TPOJEMOHCTPOBaHO,
o BOHM Tojimmuytoth cumnromu Ipu CIIK 3 miapeero
(Halmos E.P., 2014). 3acTocyBaHHsI O€3IJIIOTEHOBOI Ti€TH
y nattieHTiB 3 [TI-CITK 6e3 neniakii He BusiBUiocst edex-
TUBHUM.

3 omIsImy Ha CYTTEBY POJIb 3MiH KHMIIIKOBOI MiKpo0OioTH
B MexaHi3Mmax po3BuTKy I1I-CIIK, mepcneKTuBHUM st
monysii Mmikpo6iotu ripu I11-CITK € 3acTocyBaHHS Ipo-
0iOTHKiB, 0COOIMBO B OUTSUii morrysiii. MeTolo 3acTo-
CyBaHHS MPOOIOTUYHUX IITaMiB € 3HMKEHHS 3aIlajJieHHs],
MOJIIIIeHHs 0ap’epHOT QYHKIIIT Ta 3HVXKEHHS Bicliepasib-
Hoi uyTiiuBocTi (Mari A., 2020).

Bucoka edekTuBHiCTH NpM CUHApPOMI aiapei y mi-
Tell, 3a JTaHUMM KIIIHIYHUX JOCJIiIKeHb, OyJia ImoKa3aHa
MpU BUKOPHUCTaHHI caxapomiuet Oynapai (Saccharomyces
boulardii). CaxapoMiniet Oynapai — aKTUBHiI BUCYIICHi
IPIXKIKi, SIKi TIPOSIBJISIIOTh aHTUMIKPOOHY Mil0, a MeXa-
HIi3M IX Oii mOB’sI3aHUI1 31 3MATHICTIO IIPUTHIYYBaTU PicT
MaTOreHHWX, YMOBHO-TIATOTEHHUX MiKpOOpPTaHi3MiB Ta
rpubiB. Cepen TOJIOBHUX BJIACTUBOCTEH caxapOMIIIETiB
OyJiapi € BUPOOJIEHHS MPpOTeas, 110 PO3IIEILIIOI0Th TOK-

CUHU OaKTepiil Ta BILIMBAIOTh HA PELIEIITOPU TOHKOKMIII-
KOBOTO €IMiTeNlio, 3 IKUMU MOXYTb 3B’SI3yBaTUCS TOKCU-
HU. TakoX JUIsi HUX OMUCcaHe 3MEHILEeHHS CeKpellil Boau
Ta €JIEKTPOJIiTiB Yy MPOCBIT KUleuHuka. Lle mocsaraerbcs
IIUISIXOM 3HWKEHHS MPOAYKILT IUKIIYHOTO aaeHO3WH-
MoHodocPaTy B KIITUHAX TOHKOKMIIKOBOIO EITEeJIiI0
(Czerucka D., 1999).

3rigao 3 mokymentoM ESPGHAN 2020 poky (Sza-
jewska H., 2020), 3acHoBaHuM Ha aHaJji3i 29 paHmoMizo-
BaHMX KOHTposboBaHMX mocaimkeHb (PKJI), HagaHo mo-
Ka3u TOTO, 1110 TIPM 3acTOCyBaHHi Saccharomyces boulardii
3MEHIIYEThCSI TpuBaticTh aiapei (23 PKJI, n = 3450, MD
—1,06 ousa, 95% MI: Bin —1,32 no —0,79; Bucoka rerte-
POTE€HHICTh), 3MEHIIYETbCSI TPUBAJIICTh TOCHiTali3aLlil
(8 PKII, n =999, MD —0,85 nus, 95% Al: Bin —1,35 no
—0,34) Ta pusuk giapei 3 2-1o 1o 7-it AeHb 3aCTOCYBaHHSI
npobioTuka.

Y nocnimxenHi Mourey ta cniiBaBT. (Mourey E., 2020)
cepen 100 miteit Bikom Bim 3 go 36 MicsuiB yac TpuBa-
JIOCTi miapei OyB 3HAYHO KOPOTIIUM Yy TPYIIi, y SIKiif 3a-
CTOCOBYBaNnuch Saccharomyces boulardii, OpiBHSIHO 3
rpynoto miane6o (66 + 12 roguH npotu 95 + 18 rogun
BignmosinHo, P = 0,0001). IIIBuaia pemicis B rpyi, ska
npuiimana Saccharomyces boulardii, Takox Oyna mia-
TBepIXKeHa IIBUAIIOI HOpMai3alliel0 KOHCHUCTEHIIil
BUIOPOXHEHD.

VY nocnimxeHHi 3a yyacti 200 giteit OyB ouiHEHMI
edeKT aomaBaHHS JO OpaJIbHOI perimparaimiifHoi Tepa-
nii (OPT) Saccharomyces boulardii TiopiBHSIHO 3 JMIIIe
OPT. Pesynbrar olliHIOBaJIM 32 TPUBAJIICTIO Jiapei Ta mo-
JIMIIEHHSIM KiTbKOCTI 1000BMX BUITOPOXXHEHb Ha I SITUI
neHb jgikyBaHHd. [lomimmreHHst Oymo OUTBIIMM y TpyIIi
Saccharomyces boulardii MOPiBHSHO 3 KOHTPOJILHOIO TPY-
moto [92/100 (92 %) mpotu 71/100 (71 %) BiamosimHO|
(Khan N.M., 2021).

Metaananiz (Li Z., 2021) BuzHauuB Saccharomyces
boulardii 9Kk eeXTUBHUIT TPOOGIOTUYHUI IITAM Yy CKOPO-
YEHHi TPUBAJIOCTI Jiapei MOPiBHSIHO 3 M1aie0o.

[ToBinomuisiiocs, 1110 B pe3yJibTaTi npuitomy Saccharo-
myces boulardii TpOTSTOM 6 TUKHIB MOJIMIITYBAIKCH SIKIiCTh
KUATTA Ta Tpodinb 1MToKiHiB y mauieHTiB 3 [TI-CITK
(Abbas Z., 2014).

CyrreBe moJiniieHHs e(QeKTUBHOCTI  JIiKyBaHHS
ITII-CIIK Oymo BimMiueHe ITiCJIsI BBEIEHHSI B KOMILIEKC
Tepamii nuHKY. LIMHK BIumMBae Ha MPOHUKHICTH CTIiHKM
KUIIEYHMKA IUISIXOM Moaudikalii IIiTbHUX KOHTAKTiB Ta
peryssiiii TPaHCIIOPTY KMIIKOBOI PiIWHU, MPUTHIYEHHS
anonTo3y KiiTuH BopcuHoK (Chao H.C., 2023). LIuHK Bi-
Jirpae MeBHY poJib Y PeryJisiiii iMyHHOI BilMOBiAi Ta MOy~
JISILIT TeHIB, 110 KOAYIOTh BaXKJIMBI LIMHK3AIEXKHI (hepMeH-
1 (Kulkarni H., Mamtani M., 2012).

3axBOpIOBaHHSI, 1110 CYMPOBOKYIOTHCSI XPOHIYHOO [i-
ape€ro, MOXYTh IIPU3BOAUTHU 10 AeillNTy IMHKY, 110 0e3-
nocepenHbo noripirye miapeio (Chao H.C., 2023). Carure-
MeEHTallis [IMHKY 37aTHa CIPUSTH 3MEHIIEHHIO KiTbKOCTi
eIi30/iB miapei, CKOPOTUTU CEePeIHIO TPUBAIICTh AUTIIOL
niapei mpuoausHo Ha 20 % (Patel A., Mamtani M. et al.,
2010).

[IpoBeneHi mocaimKeHHs CBig4aTh, 11O MPOGiIaKTUI-
Hi 103M LUMHKY 3[aTHi BIUIMBAaTU Ha PICT Y KUILIEUYHUKY
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rpaMHeraTuBHUX (hbaKyJbTaTUBHUX aHaepoOiB, CIIpUSI-
TU MiATPUMAHHIO Pi3HOMAHITTS KHUIIKOBOIO MiKpobGiomy
(Vahjen W. et al., 2010). B ymMoBax HeIOCTaTHOCTI LIMHKY
OakTepil KMIIIEYHUKA KOHKYPYIOTh 33 CIIOXKUBAHHS LIUHKY
i, SIK pe3yJIbTaT, BUXKMBAIOTh OaKkTepii, SIKi 34aTHI iCHYBaTh
3a HU3bKoro BMicty IMHKY (Koren O., Tako E., 2020), To6-
TO 3a HEJIOCTATHOCTI LIMHKY BiIMIiYa€TBHCSI CXWUJIBHICTh 110
BUHUKHEHHS AUCOio3y.

TloenHaHHST 3acTOCYBaHHSI KOMILIEKCY MpoOioTHKa 3
muakoM y miteit 3 [1I-CIIK moxe maTy OiabIl IIBUAKUMA
TepaneBTUYHMI e(heKT IOPIiBHSIHO i3 3aCTOCYBAaHHSIM JIMIIIE
npobiotukiB (Abdulah D.M., Sulaiman S.J., Ahmed Z.W.,
2024).

BuienaBeneHi gaHi oOrpyHTOBYIOTh MePCIIEKTUBHICTD
BUKOPMCTaHHSI KoMOiHauii Saccharomyces boulardii Ta
LMHKY 1151 ipodinakTuku Ta JikyBaHHs [TI-CITK y neni-
aTPUYHINA MpaKTULIi.

Ha 6a3i BiggiieHHsI COMaTUYHUX Ta TaCTPOSHTEPOJIO-
rivHux 3axBoptoBaHb y aiteit 1Y «BIIMJI HAMH VYkpa-
iHU» OyJIO TIPOBENEHO EKCIEPTHY OIIiHKY BKJIIOUEHHS
KoMOiHauii Saccharomyces boulardii Ta tuHKY (nieTUYHA
nobaska EcOymapni BupoonunTsa TOB «bixenc», Ykpai-
Ha) B cxemy JikyBaHHs I[11-CIIK y miteit Ha ¢oHi cTaH-
JapTHOIO KOMIUIEKCY (JIiKyBaJbHE XapuyBaHHS, €HTEepPO-
copOl11isi, pepMeHTH, 3a MOKa3aHHIMU — CITa3MOJIiTUYHA
Teparis).

V Xoni BUKOHAHHS POOOTH Mil CIIOCTEPEXKEHHSIM Iie-
pebyBaio 37 miteit BikoM Bin 7 mo 12 pokiB i3 BcTaHOBIIE-
HUM aiarHo3oM «miapeitHa ¢opma ITI-CITK». Yci obere-
JKeHi TV IpuiiMaiu OieTUdHy no6aBKy EcOymnapmi y mosi
1 karicyna 1 pa3 Ha neHb npotsrom 7 mi0. 1 karicyna Ec-
Oynapai micTuTh caxapominetu Oynapai LynsidePro SCB
(Saccharomyces boulardii CNCM 1 3799) y no3i 250 mr ta
IUHK (Y hopMi HMHKY TI0KoHaTy) 10 ML

IIpn 3actocyBaHHi KomOiHallii Saccharomyces bou-
lardii Ta uMHKY (mieTuuHa gob6aBka EcOynapni) B KomIi-
JIEKCHiM Tepamii aiteit 7—12 pokiB 3 AiapeiitHo0 (hopMoOI0
TTI-CIIK BimMmiueHO HOpMasti3alilo KpaTHOCTI Ta Xapak-
Tepy BUITOPOXHEHb, YCYHEHHSI a0 OMiHAJIbHOTO 00JIbO-
BOro CUHIApOMY, MeTeopusmy y 89,2 % niteir. ¥ 10,8 %
Mali€eHTiB BiAMiuyeHe 3HAYHE 3MEHIICHHs abaoMiHasb-
HOTro 0OJIbOBOTO CUHIPOMY, AUCIIENTUYHOTO CUHIPOMY,
3HUKEHHSI KPaTHOCTI BUITOPOXXHEHb Ta TOJIMIIEHHS X
KOHCHUCTEHILi.

Takum uymHOM, cepen 3axBopioBanb IUKT y miteit
YiJlbHE Miclle 3aiiMa€ MNOCTIHMOEKUIMHUI CHUHIPOM II0-
JIPA3HEHOI0 KUIIIEYHUKA, KU AiaTHOCTYEThCS Ha OCHO-
Bi PuMcbkux xpurepiiB IV nmeperismy. [lis miarHOCTUKM
I11-CIIK BaXxJIMBUMU € HasSIBHICTh PELUIMBYIOUUX OOJIiB
y >XKMBOTI, acOlliiilOBaHUX 3i 3MiHOIO XapaKTepy aedekallii,
MOB’A3aHUX 3 MOMEPEIHIM eIi300M TOCTPOro iHMeKIiii-
Horo ractpoeHTtepurty. [Tatorenes ITI-CITK e 6araTodak-
TOPHMM Ta BKJIIOYA€ 3MiHW B KHUIIKOBOMY MiKpoOiomi,
KUIIIKOBOMY €TIiTesii, iMyHHY AMCPETYJISIilo Ta 3MiHU B
HelipoHaibHOMY 30ymkeHHi. [IpoBemeHuit aHamis Jire-
paTypu Ta eKCIepTHa OILiHKa 3aCTOCYBaHHsI KOMOiHaIlii
Saccharomyces boulardii Ta UMHKY CBiTYUTB TIPO e(HEKTUB-
HICTb i MEPCIEKTUBHICTH 11 BKIIIOUEHHS B KOMIUIEKC Tepartii
MOCTiH(MEKIIIMHOr0 CUHAPOMY MOAPa3HEHOTO KUIIIEUHUKA
y JiTei.

Konduikt inTepeciB. ABTopy 3asBIISIIOTH PO BiACYT-
HIiCTbh KOH(JIKTY iHTepeciB Ta BIacHOI (hiHAHCOBOI 3alli-
KaBJICHOCTI IPU MiATOTOBIIi JaHOI CTATTi.
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Post-infectious irritable bowel syndrome in children: ways of correction

Abstract. Among gastrointestinal diseases in children, the lead-
ing place belongs to the post-infectious irritable bowel syndrome
(PI-IBS), which is diagnosed based on the Rome IV criteria. For
the diagnosis of PI-1BS, the presence of recurrent abdominal pain
associated with a change in the nature of defecation due to a pre-
vious episode of acute infectious gastroenteritis is important. The
pathogenesis of PI-IBS is multifactorial and includes changes in
the intestinal microbiome, intestinal epithelium, immune dysregu-

lation, and in neuronal excitation. Expert assessment of the use of
a combination of Saccharomyces boulardii and zinc in the compre-
hensive therapy of children aged 7—12 years with diarrheal form of
PI-1BS showed normalization of the frequency and nature of bowel
movements, elimination of abdominal pain syndrome, and flatu-
lence in 89.2 % of children.

Keywords: irritable bowel syndrome; children; Saccharomyces
boulardii
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HavioHanbHW meamydHni yHiBepcuteT imeHi O.O. boromMonbLst, M. KniB, YkpaiHa

POAb CEPOTOHIHY TO MEAATOHIHY
y $OpPMYBAHHI KAIHIYHUX NposBiB YHKLIOHAAbBHUX
rOCTPOIHTECTUHAOABHUX PO3ACAIB,
LLLO CYNMPOBOAXYIOTbCS A6 AOMIHOABHUM GOAEM,
Y AiTe B YMOBOX BOEHHOIO CTOHY

Pe3iome. Axmyaavnicmo. Oyuxyionassna ducnencis ma cunopom noOpa3HeHo20 KuueHHuka — Hailbinbud no-
wupeHi (hyHKYioHAAbHI eacmpoinmecmuHaibti po3sradu y dimeil wkinbHozo 6iky. Memaboaimu mpunmoghany,
30Kpema cepomoHiH ma meaamoHiH, bepyme yuacme y namoceHesi GYHKUiOHAAbHUX 2ACMPOIHMECMUHANbHUX
posaadie y dimeil, MoOyAO04U iX KATHIYHI NPOABU, WO 0COOAUBO BUPANCEHO 8 YMOBAX NIOBUUEHO20 CIPECO8020
Hasanmaycennsn. Mema: eueuumu poav cepomoHiny ma MeAamoHriny y opmyeanti KAIHIYHUX NPOAEI8 PyHKUIO-
HAAbHUX 2ACMPOIHMECMUHANLHUX PO31A0IE, W0 CYNPOBOINCYOMbC AO00MIHANbHUM boeM, y dimell 8 yM0O8ax 60-
eHHo20 cmarny. Mamepiaau ma memoou. Y docaioxcenni 63s11u yuacmo 74 nayienmu eikom 6id 6 do 17 pokie
i3 pyHKyioHarbHUMU eacmpoinmecmuHaNbHUMU po3aadamu. Yci nayienmu npoiwau KaiHiune 00CmMedceH s, Wo
8KNI04AN0 OUIHKY [HMeHCU8HOCMI ab00MIHAAbHO20 60410 ma pieHs mpugoxcHocmi. Jlodamkoeo 6ya0 nposedero
BU3HAUEHHS KOHUEHMPAyii CepoOmMOHIHY 6 CUPOBAMUI KPO8i ma pieHs MeAamoHiHy Hamue y 3pazkax caunu. Pe-
3yavmamu. [Ipu nposedenni 0ocaidiucenns 8us6.1eHO GUULY IHMEHCUBHICMb AO00MIHAAbHOR0 00410 Y dimell 3 eniea-
CcmpanvHuM 601608UM CUHOPOMOM MA CUHOPOMOM NOOPA3HEH020 KUWeYHUKA 3 iape€eio NOPIGHAHO 3 nayiecHmamu
3 NOCMNPAHOIANbHUM OUCMPeC-CUHOPOMOM Ma CUHOPOMOM NOOPA3HeH020 Kuueunuka i3 3anopom (p < 0,001). Y
dimeil 3 hyHKYiOHANbHOI0 OUChencicr) 3HAYHO yacmiule peecmpy8arucs OUCNenmuyri CUMRMOMU, AK-0Mm 8i0uym-
msa nepenosnenns (p = 0,016), panne nacuuenns (p = 0,024), 30ymms xwcusoma ¢ enieacmpii (p < 0,001) ma
sidpuocka (p = 0,025), modi ak mixc eapianmamu CuHOPOMY HOOPA3HEHO20 KUUEUYHUKA OUCNenMU4Hi nposeu
He 8idpizHsucs. Buseneni ougepenyiiiosani sminu pisrie cepomoniny ma meaamoniny (p < 0,05): ix 3HUMCCHHSA
npu nOCMnpaHoianbHoMy OUuCmpec-cuHopomi ma cuHOpomi nOOpaA3HeH020 KUWEeHHUKA i3 3anopom i nideuujeHHs
npu cuHOpomi noopasHeHoeo KuueyHuKa 3 diapecto, w0 8Ka3ye Ha pi3Hi namogizionoeiuni mexanismu yHKyio-
HANbHUX 2aCMPOIHMeCMUHANbHUX po31adie. Kopeasauyilinuli ananiz eusue 63aemo36’3Ku Midc iHMeHCUBHICMIO
ab0oMiHaNbHO20 00110, MPUBOIUCHICMIO Tl KOHUESHMPAUIAMU CEPOMOHIHY Ma MEAAMOHIHY, W0 Ni0meepoIcye poab
Helpo2OPMOHANbHUX 3MIH Y namozeHe3i yux Ho3onoeill. Bucnoeku. Pezyrsmamu docaiodcenus niomeeponcyoms
namoeenemuyHy poab CepOMOHIHY Ma MeAamoHiny ¥y hopmyeanHi KAIHIYHUX NPosa6i6 PYHKUIOHAAbHOI duchencii
ma cuHopomy noopazHeHoe0 KUue1YHUKA, wo cmeopre nepedymosu 04s po3pooKu HOBUX NAMO2eHeMUUHO 00TPYH-
moeaHux mepaneemu4Hux cmpameeiii.

KitouoBi cioBa: ¢yuxyionansna ducnencis; cundpom noopazneno2o Kumeunuka; aboominanvhuii 6inb; cepomonin;
MenamoHin; dimu
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Bctyn

DyHK1ioHaNBHI racTpoiHTecTUHANBHI po3nanu (PI'TP)
3aJIMIIAIOThCSl OAHIEI0 3 HalaKTyaJbHIIIKX MPoOJeM Cy-
YacHOI MeaiaTpii Ta AUTSAYOI TacTPOEHTEPOJIOril, 10 Mil-
TBEPIKYEThCS X 3HaUHOIO TormpeHicTio (19—40 % cepen
MiTeit), 3HAYHUM BIUIMBOM Ha SIKiCTb XXWTTS TALIIEHTIB Ta
BEJINKOIO YAaCTKOIO Cepell MPUYMH 3BEPHEHHSI 110 MEIUYHY
noromory [1—4].

dynkuionanbHa gucnerncis (D) Ta cuHapoM moapas-
HeHoro kuieuHuka (CITK) — Hait6inbi nomupeni @ITP
y miTeit mKinpHOro Biky [5]. IlaToreHes mux 3axBoploBaHb
BiIpi3HSETHCA MYJIBTU(AKTOPIaJbHOIO CKIIAIHICTIO, KO-
YOBY pOJIb Y HbOMY BilirpaloTb MOPYIIEHHS OCi «T0JIO-
BHMIA MO30K — KMIIIEYHUK», a TAKOXK TMC(YHKIIII Ha piBHi
LIEHTPaJIbHOI Ta MepudepUIHOi HOLMILIETIIil, BereTaTuB-
HOI iHHepBallil, MOTOPUKU TPABHOI'O TPAKTY, CEKPETOPHOI
AKTUBHOCTI, MiKpOOiOMHOIro OajaHCy Ta IICUXOHEWUpO-
iMyHosTOTiuHMX B3aemomiit [3, 5—7]. OctaHHiMU poKaMu
MPOBEJEHO 3HAYHY KiIbKiCTh JOCIIIKEHb, TTPUCBIYEHUX
BUBYEHHIO POJIi MeTaboiTiB TpuITodaHy, 30KpemMa cepo-
TOHiHY Ta MeJiaTOHiHY, y matoreHesi ®I'IP [8, 9]. Hakomnu-
YeHi JaHi CBigJaTh PO BIUIMB IUX OiOJOTiYHO aKTUBHMX
CMoJIyK Ha (hOpMYBaHHS KIIiHIUYHUX cuMnToMiB ripu D1 Ta
CIIK, xo4a TOYHi MexaHi3MM IXHbOI Y4aCTi 3aJIMIIAIOThCS
MpeaMeTOM HayKoBuUX auckyciit [10, 11].

CepoTOHiH, SIKMii CMHTE3y€eThCs TepeBakHO (= 90 %)
B eHTepoxXpoMahiHHUX KJIiITUHAX CIM30BOi 000JOHKU K-
IIEYHWKA, BUKOHYE KITIOYOBY pPOJIb SIK HEWpPOTpaHCMiTep
OCi «TOJIOBHUI MO30K — KUIIEYHUK», PETYJIIOIUYN MOTO-
PUKY, CEKPETOPHY aKTUBHICTh Ta OOJIbOBY YYTJIMBICTb Op-
raHiB TpaByieHHs [12, 13]. CyuacHi nocnimxkenns T. Guzel
et al., S.A. Najjar et al., L. Matis et al. momo poJii cepoto-
Hiny y nmaroreHesi ®JI ta CIIK y miteit 1eMOHCTPYIOTh CYT-
TEBY Pi3HOOIUHICTh pe3yabTatiB [14—16]. 1i cyrepeuHocTi
MOXYTb OyTHU TIOB’sI3aHi 3 BIKOBUMM OCOOIMBOCTSIMU METa-
00:1i3My TpunTO(daHy, TeTepOreHHICTIO KIIiHIYHUX (heHOTH -
MiB 200 METOIOJOTIYHMMU BiAMiHHOCTSIMU. Y TediaTpuy-
Hill TTOMyJSILil JOMATKOBY CKJAIHICTh BHOCUTH AMHaMiKa
CTAHOBJIEHHSI CEpPOTOHIHEPTiYHOI CUCTEMU B OHTOTEHE3i,
110 TMiAKPECTI0e HEOOXiTHICTh MOoAaIbIIMX AOCTiIXKEHb 3i
cTpatu@ikalli€lo MaieHTIB 3a BIKOM i KJIIHIYHUMU AT~
amMu 3aXBOPIOBaHb.

MenaToHiH TpaaUIiiHO aCOLIIIOIOTh i3 PETYJISIIE0 1P~
KaJIHUX PUTMIB, OIHAK €KCIepUMEHTaIbHI JIaHi CBiImJaTh,
110 1Ieii TOPMOH, SIKUI CUHTE3YETHCS SIK Y IIMIITKOIOMiOHi
3aJ103i, TaK i B eHTepoxpoMa(iHHUX KIITUHAX KUIICYHU-
Ka, MPOSBISIE BUPAKEeHI aHTUOKCUAAHTHI, MPOTU3aIalbHi
Ta LIUTONPOTEKTOPHI BJACTUBOCTI Ta MOXe MaTU TepareB-
trnunmit noteHuian npu O] i CIIK [11, 17]. Tak, kiiHivHi
cnocrepexkeHHst C. Chojnacki et al., R. Vaccaro et al., A. Oh
et al. BKa3yloTh Ha KOPEJISLiI0 MixK MOPYILIEHHSIMM CEKpeLlil
MeJaToHiHy Ta TsekKicTio cumrtomiB D] i CITK y miTeit, 30-
Kpema HiYHUMU OOJIbOBUMH €I1i301aMU Ta AUCTIENITUYHUMU
ckapramu [17—19]. OgHak Hapa3zi OpaKye MacIITaOHUX paH-
JIOMi30BaHMX JOCHIIKEHb, 10 OOTPYHTOBYE HEOOXiTHICTh
MOAJIBIIOTO BUBYEHHS TMOTEHINialy MEJIaTOHiHYy B Temia-
TPUYHIl TaCTPOSHTEPOJIOTii 3 ypaXyBaHHSIM BiKOBMX OCO-
OMBOCTEN 110ro MeTaboJ1i3My Ta PELEIITOPHOI Uy TIIMBOCTI.

Ha ocob6muBy yBary 3aciayroBy€ BILUIUB XPOHIYHOTO
crpecy Ha nepe6ir @] ta CIIK y nemiarpuuHiil momyJsiiii

[7, 20]. EmineMioJioriuyHi aaHi cBimyaTh Ipo 3HAYHE MOCH-
JIeHHs KJiHiyHuX nposiBiB @IIP y miteii, siki nepedyBaroTh
B YMOBAaX TPUBAJIOTO MICUXOEMOIIiAHOTO HarpykeHHs [20].
Bynb-sika mncuxoTpaBMyloua CUTyalliss MOXe ITOCHJIUTH
BUPAXEHICTh TacCTPOIHTECTUHAIbHUX CHUMIITOMIB, BILIU-
BaloYM Ha mepebir BHIe3a3HAYEHUX 3aXBOproBaHb [8]. 3
iHmoro 60ky, ®T'TP MOXyTh MaTH TICMXOCOIliaJIbHi Ha-
CIIiAKY, SIK-OT eMOLIIHNI AUCTpeC i Ae3amanTUBHI KOTHi-
THBHI IPOLECH, 10 MOCUJIIOIOTh iX cuMmnTomu [13, 21]. Y
CyJacHUX YMOBaXx, 30KpeMa B TIepioJl BOEHHOTO CTaHy, TiTh
MMiIIal0ThCA MiABUILIEHOMY HaBaHTaXKEHHIO Yepe3 TPUBOTY,
CTpax Ta HEBM3HAYEHICTb, 10 MOXKe MPU3BOIUTH OO 3a-
roctpeHHst cumntomiB DJ1 ta CIIK [22—24]. Lleit dpeHo-
MEH MOe OYyTH IMOB’3aHUIi 3 MOPYIICHHIM MeTabo0Ii3My
TpunTodaHy — KJII0UY0BOI aMiHOKMCJIOTH, 110 Oepe yJyacTb
Yy CUHTE3i SIK CEpOTOHiHY, TaK i MeJlaToHiHYy [9].

Bumesa3HaueHe ImimKpeciioe HEOOXiTHICTh TITMOIIOTo
BUBYCHHSI B3a€EMO3B’SI3KY MiX TMCHUXOEMOLiHUMU (ak-
Topamu, MetabositamMu TpunTodaHy Ta iX BIUIMBOM Ha
kiiHiyHi nposBu ®PTIIP, 1110 CynpoBOIKYIOThCS aba0Mi-
HaJIbHUM 00JIeM Y JiTeil, 0COOIMBO B YMOBaX MiABUIIIEHOTO
CTPECOBOTO HaBaHTAKEHHSI.

Merta I0CTiIZKEHHS: BUBYUTH POJIb CEPOTOHIHY Ta Me-
JIATOHIHY Y (hopMyBaHHi KJiHiuHuX niposiBiB @TIP, 1o cy-
MPOBOJIKYIOTHCS a0MOMiHAIbHUM 00JIEM, Y JiTEl B yMOBax
BOEHHOTO CTaHY.

Marepiaau Ta metoamn

Y nochimxeHHs OyJI0 BKJIIOUEHO 74 TUTUHU BiKOM Bif 6
1o 17 pokiB i3 @I'IP, 1m0 cynpoBoKyBaiucs abIoMiHaTb-
HuM OojeM. [lanienTu Oyau posmomijieHi Ha ABi rpymnu: I
rpymy ctaHoBwim 40 miteit i3 I, 11 rpyny — 34 xBopi 3
CIIK. JJo xoHTposbpHOI rpynu BBiMnuim 30 3m0poBUX Hi-
teit. Jiarnoctuka DI ta CIIK mpoBomuiacs Ha OCHOBI
KJIiHIYHUX CUMIITOMIB BiIIIOBiTHO 10 PUMCBHKMX KpUTEPiiB
IV (2016) [25].

Jlns BU3HAYEHHS IHTEHCHUBHOCTI a0JOMiHAJbHOIO
00JI10 BUKOPMCTOBYBajacsl 3arajbHONpPUMHSITA Bi3yasb-
Ho-aHajoroBa Imkana (BAILI) 3 takor iHTeprnpeTaili€to
pesyabraTiB: 0—3 0aqu — HU3bKa iHTEHCUBHICTb 00O,
4—6 GaniB — momipHa, > 7 OaniB — Bucoka [26]. dis
OLIIHKY TPUBOXHUX PO3JaliB BUKOPHUCTOBYBaJIacs IIKaia
SCARED (Screen for Child Anxiety Related Disorders,
Child Version). Ti 3aranbHuit mokasHUK > 25 6ajiB BKasye
Ha pU3UK TPUBOXKHOTO PO3JIaLy, a MOKa3HUK > 30 OariB Imi-
TBEPIXY€E MOro HassBHICTh [27]. MeTomom TBepmoda3zHoro
iMyHO(EpMEHTHOIO aHaJli3y BU3HAYAIU BMIiCT CEPOTOHIHY
B CHpOBaTLi KpPOBi Ta piBeHb MEJATOHIHY HATIIEe y CIMHIi
YYaCHMKIB JOCTiI>KEHHSI.

baza naHux pe3yabrartiB AOCIiIKEHHS CTBOPeHa 3a J10-
nomorow mporpamMu Microsoft Excel. CratuctuuHa o6-
poOKa JaHMUX MPOBOAMIACS 3 BUKOPUCTAHHSIM IpOTpaM-
Hux nakeriB MedStat v.5.2 ta EZR 1.54. Craructuunuii
aHaJli3 KiIbKiCHUX JaHUX BKJII0YAB IepeBipKy Ha HOpMaJsib-
HicTb po3noainy 3a kputepisimu 1’ Aroctino — [lipcoHa ta
anmipo — Yinka. [1ns1 naHux i3 HOpMaJbHUM PO3IOALIOM
BUKOPUCTOBYBAJIM CepelHE 3HaUeHHs (M) Ta cTaHIapTHe
BimxuneHHs (+ SD), mia maHux 3 po3IoaijaoM, 110 BiIxu-
JISIBCSI Bill HOpMaJbHOTO, — MediaHy Ta MiXKKBapTWJIbHUI
intepBan [QI; QIII]. fAxicHi 3MiHHI momaHi a0COJIOTHUMU
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YUCJIaMM, YaCTOTOI0 KOXHOTO Y BifcoTkax, 95% noBipuum
inTepBajioMm (1).

[ mopiBHSIHHST TOKA3HUKIB Y HE3aJIeXXHUX TpyIax
BUKOPUCTOBYBaIM t-KpuTepiil CThIOICHTA Ta KPUTEPIiid )2,
a ISl OLIIHKM KOPEeJISILiMHUX 3B’S13KiB 3aCTOCOBYBAJIM KOE-
diuienT niniftHoi Kopensiii IlipcoHa (st taHUX i3 HOp-
MaJIbHUM PO3TO/IiJIOM) Ta KOe(DilliEeHT paHTOBOI KOpEJIsILIil
CniipMeHa (151 JaHUX 3 PO3IOIIIOM, 110 BiIXWJISIBCS Bi
HOPMAaJIbHOTO), TIPUYOMY PiBEHb CTATUCTUIHOI 3HAYYIIIOC-
Ti BcTaHOBMIOBaIM Ha piBHI p < 0,05.

Pe3yAbTaTU TO OGrOBOPEHHS

Binbmy yactuny xBopux Ha PTIIP, mo cynpoBomxKy-
I0ThCsl abgOMiHAILHUM 06O0JIeM, CTAHOBWJIM AiB4aTa — 49
(66,2 %) nopiBHAHO 3 xjonuaMu — 25 (33,8 %), wo Bin-
noBinae naHum jirepatypu [4]. Meniana Biky (Me [QI;
QIII]) miBuat — 12 [9; 15] pokiB, xnonuiB — 12 [10; 14]
POKiB.

3ayiexkHO BiI KJIiHiYHKMX BapiaHTiB repebiry ®I'IP aitu
I ta I rpyn Oynu posnonijieHi Ha TATPynu. Y TpyIli XBO-
pux i3 @I (n = 40) y 24 (60,0 %) malieHTiB BCTaHOBJIE-
HO moctnpaHmianbHuit auctpec-cuaapom (ITJC), B 16
(40,0 %) — eniractpanbHuii 6oaboBuii cuHapom (EBC).
Cepen aiteit i3 CIIK (n = 34) cumnromu CIIK 3 miapeeio
(CITK-H) 3apeectpoBaHi y 18 (52,9 %) Bunaakax, a CITK
i3 3armopom (CITK-3) — y 16 (47,1 %) nauieHTis.

Binb y xuBoTi 6yB ocHoBHUM cumiitoMmoM DPTIP y mi-
teii | Ta Il rpyn. IHTeHcuBHiCTh abnOMiHaJIBHOTO OO0 3a
BAIL B I rpymi cepen xBopux i3 DI craHoBuia 4,78 + 1,53
0aJia Ta He MepeBuIIlyBaJla BinMmoBinHuii mokasHuk y I rpy-
m — 5,21 = 1,79 6ana (p = 0,266).

Ilpu aHanizi iHTEHCUMBHOCTI abIOMiHAJIBLHOTO O0OJIIO
cepell MaLi€eHTIB 3 pisHUMU BapiaHTamu DJI y Mexax 1o-
CITKYyBaHOT TPyMy OYJIO BUSIBIEHO, IO IMOKa3HUK BUpa-
JKeHOCTi 00110 OyB BiporinHo BuiuM y aiteit i3 EBC (me-
niaHa 6 [4,5; 6]) mopiBHSHO 3 MmarieHTamu, gki manu TTJ1C
(memiana 5 [3; 5]) (p = 0,027). Anani3 3a Bapiantamu CI1K
MPOAEMOHCTPYBaB, 1110 Y xBopux i3 CITK-/] iHTeHCUBHICTb
abmomiHanbHOTO 600 (6,16 * 1,65 Gama) Gyia BUILOIO,
Hix y miteit i3 CITK-3 (4,13 £ 1,26 6ana) (p < 0,001).

Pe3ynbraT JOCHiIXKEHHSI BUSIBUJIM BipOTigHi BiIMiH-
HOCTi y CTPYKTYpi OTUCTIENITUYHUX CHMIITOMIB MiX Bapi-

antamu @I (tabn. 1). ¥ xBopux i3 I[1JIC 3HauHO yacTiiie
CHOCTEpirajJucs Taki CUMIITOMMU, SIK BiTUyTTsI IEPEITOBHEH -
He micis ixi (p = 0,016), panHe HacudeHHs (p = 0,024),
3AyTTSI B eMiracTpajbHill TIISHIN MicaAsT TpUiAoMy iXi
(p < 0,001) Ta Bimpuxkka nositpsiM (p = 0,025) mopiBHsSIHO
3 nauieHTamu 3 EBC. BomHouac yactora BAHUKHEHHSI Ta-
KWX CUMIMTOMIB, SIK 3HUKEHHS arleTUTy Ta HyJ0Ta, He Je-
MOHCTpYBaJIa CTATUCTUYHO 3HAUYIIMX BiIMiHHOCTENH MiX
YYaCHUKAMU.

OTrpumaHi JaHi MiATBEPIKYIOTh Te€TEPOTeHHICTb KIIi-
HiuHux niposiBiB DJI 3ayexxHO Bif ii BapiaHTa, 1110 Ma€ 3Ha-
YeHHs I AudepeHiioBaHOTO IMiAXOAy A0 MiarHOCTUKU
Ta JJiKyBaHHS 3a3HaUY€HUX PO3JIaiB.

V 11 rpy1i XxBopux He BUSIBJIEHO Pi3HUIII MiXK 4aCTOTOIO
BUHMKHEHHSI JUCMIENTUYHUX CUMITOMIB Yy JiTeHl 3 pi3HU-
mu Bapiantamu CIITK (ta6u1. 2). 3okpemMa, yactoTa cKkapr Ha
HYIIOTY, 30YTTSl KUBOTa, METECOPU3M, BiIPUXKKY TOBITPSIM
Ta 3HWXKEHHsI aneTuTy Oyna nonioHoto B rpyri 3 CITK-]I
ta CI1K-3. e cBimuuTh npo Te, 110 nepesidyeHi CUMITO-
Mu € Hecnenudivaumu mapkepamu 111 CITK i MoxyTh
BimoOpaxkaTtu 3arajibHi maroreHeTuuHi MexaHizmu OITP,
TaKi K MOPYIIEHHS MOTOPUKHU TPaBHOTO TPAaKTy, BUCOKA
YYTJIUBICTh BiCLIepaJbHUX PELENTOPIB, TMCOIOTUYHI 3MiHN
TOLIO.

BaxiuBum acriekToM BeaeHHs nauieHTiB i3 PIIP, 1o
CYIIPOBOIXKYIOThCSI a0OMiHAIbLHUM 0O0JIEM, € OLliHKA TICU-
XOEMOLIIHHOTO CTaTyCy, OCKiJIbBKM TPUBOXKHI PO3Jaau CyT-
TEBO BIUIMBAIOTh HA KJIIHIYHUI TTepedir 3aXBOPIOBAHHS Ta
eekTUBHICTb Teparii. 3a pe3yJbraTaMu JA0CiIKEHHS, He
BUSIBJICHO CTaTUCTUYHO 3HAUYIIMX BiAMIHHOCTE y Mmokas-
HUKaX TPUBOXKHOCTI, olliHeHuX 3a 1mKanoo SCARED, mix
nigrpynamu: Bapiantamu ®J1 (ITAC ta EBC; p = 0,362),
Bugamu CIIK (CIIK-I ta CIIK-3; p = 0,120) (tabm. 3).
OmHak KOpesUiHMIA aHali3 II0Ka3aB TMO3UTUBHUI
3B’I30K CEepeaHbOI CWIM MiX iHTEHCUBHICTIO abaoMi-
HaJIbHOTO 0O0JII0 Ta pPiBHEM TPUBOXHOCTI y aiteit i3 D]]
(r=0,554; p <0,01) Ta CIIK (r = 0,778; p < 0,001), 110
BKa3y€ Ha B3aEMO3AJIEKHICTh LIMX MMOKA3HUKIB.

OTpuMaHi JaHi NEMOHCTPYIOTb, 1110 TPUBOXHICTb €
CITUIBHUM MAaTOTeHETUYHUM YMHHUKOM 000X JOCIIiIXKyBa-
HUX PO3JIajliB, HE3aJIeXXHO Bij iX KiIiHiYHOTO BapiaHTa. Lle
OOTPYHTOBYE HEOOXiIHICTh PyTUHHOTO CKPUHIHTY TCUXO-

Ta6nuus 1. Yactora aucnenTuvyHux nposBiB y AiTeri 3 pyHKUioHanbHOO Aucnencieto (abc., %, 95% A1)

dyHKUiOHanbHa aucnencis
AucnenTuyHi NnposiBu nac,n=24 EBC,n =16
n % (95% Al) n % (95% Al)
3HWXKEHHS aneTuTy 15 62,5 (41,6-81,2) 11 68,8 (42,6—-89,7)
BiguyTTa nepenoBHeHH: nicnsa ixi 18 75,0 (565,1-90,6)* 5 31,3 (10,3-57,4)
BiguyTTa paHHbOro HacU4eHHs 16 66,7 (45,9-84,5)** 4 25,0 (6,5-50,5)
3ayTTs X1BoTa B eniracTpii nicns ixi 19 79,8 (60,0-93,3)*** 2 12,5 (0,9-34,5)
Bigpwxka nositpsm 21 87,5 (70,6-97,8)**** 8 50,0 (24,6-75,4)
Hynota 17 70,8 (50,4-87,6) 10 62,5 (36,2-85,4)

Mpumitkn: * — BiAMIHHICTb € CTaTUCTUYHO 3HAYNUMOIO Ha piBHIi p = 0,016; ** — BiAMIHHICTb € CTATUCTUYHO 3Ha-

* %k

4yumMolo Ha piBHi p = 0,024;
€ CTaTUCTUYHO 3HAYUMOIO Ha piBHi p = 0,025.

— BiAMIHHICTb € CTAaTUCTUYHO 3HA4YNMOIO Ha piBHi p < 0,001;

* %k k%

— BigMIiHHICTb
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eMolliiiHoro craHy y nauieHri i3 @I'TP. Pesynsratu noci-
JKEHHS TiAKPECII0I0Th JOLIbHICTh iHTerpaTUBHOTO ITill-
XOMy 10 JiKyBaHHs, SIKUI MMOENHYE TaCTPOSHTEPOJOTIUHY
Teparlito 3 MCUXOTEPANEeBTUYHOIO KOPEKIIi€el0, 0COOIMBO B
YMOBaX XpOHIYHOTO CTpECY Ha TJIi BOEHHOTO CTaHY.

HocnimkeHo piBeHb CEpOTOHIHY y HiTeil i3 pisHUMM
Bapiantamu ®J] ta CIIK (tab6in. 4). MeniaHa KOHIIEHTpa-
11ii ceporoHiny y nauieHTiB i3 [11C ctanoBuia 9,43 [8,24;
10,41] Hr/MJ, IO € HUXYUM TOPIBHSIHO 3 KOHTPOJILHOIO
rpynoto (14,2 [13,17; 15,79] ur/mn; p < 0,01). Ha npotu-
Bary ubomy B yuacHMKiB i3 EBC MeniaHa piBHsI CEpOTOHIHY
(14,04 [11,95; 15,26] Hr/MJ1) He Bipi3HsUIACS Bill TOKa3HMU-
KiB KOHTpOJbHOI rpynu (p > 0,05). Kopensuilinuii aHami3
BUSIBUB 3BOPOTHMII 3B’SI30K CEPEIHbOI CUIM MiX piBHEM
CEpOTOHiIHY B CMpOBAaTIi KPOBi Ta iHTEHCUBHICTIO aba0Mi-
HasibHOTO O0ut0 y manieHTiB i3 [TAC (r = —0,42; p = 0,04),
TOJi SIK 3HAUYLIOI acolialil Mi>k KOHLEHTpAaLi€El0 CEPOTO-
HiHy Ta piBHEM TPUBOXKHOCTI B 11iif rpyIli He BCTAHOBJICHO.
VY xBopux i3 EBC kopensiiii MixX goc/iIKyBaHUMU Tapa-
MeTpaMM (piBHEM CEpPOTOHiHY, iHTEHCUBHICTIO 0OJI0 Ta
TPUBOXKHICTIO) BimcyTHi (p > 0,05).

V mnanienriB i3 CIIK-/I (tabn. 4) 3adikcoBaHo min-
BUILIEHHST BMICTy CEpOTOHIHY CMpOBaTKM KpoBi mo 27,31
[23,44; 35,18] Hr/mMia, 10 IEpPEeBMINYBaJIO IMOKA3HUKU
KOoHTposibHOI rpynu (14,2 [13,17; 15,79] ur/mu; p < 0,01),
Toai sik y xBopux i3 CITK-3 crnocrepiraBcst mpoTUIIeKHU I
edeKT — 3HWXKEHHs HelpoTpaHcMitepa mo 6,92 [6,46;

8,64] ur/mn (p < 0,01). KopensauiitHuit aHamiz y rpy-
mi CITK-JI BUSBUB TIpsiMi 3B’SI3KM CEPEIHbOI CUIIM MiX
piBHEM CEpOTOHiHYy Ta IHTEHCUBHICTIO aOAOMiHAJIbLHOIO
6omo (r = 0,68; p < 0,01), a TaKOX MiX CEpOTOHIHOM i
TpuBOXHicTIO (r = 0,68; p < 0,01), ToAi K y MALiEHTIB i3
CIIK-3 acomiamii Mixk MMM TTapaMeTpaMM He BCTAaHOBJIE-
Ho (p > 0,05).

OTpuMaHi pe3y/IbTaTi CBiluaTh MPO MaTOreHETUUHY I'e-
teporeHHicts TP y miteit moa0 MeTabo1i3My CEPOTOHI-
Hy. Buasiaeno nudepeHiiaabHi 3MiHM HOTO KOHLIEHTpaLIil
3aj1eXHO Bif KiiHiyHoro Bapianta M un CITK. Kopensi-
LIIAHUI aHaJli3 IeMOHCTPYE Pi3Hi ITaTepHU B3aEMO3B’SI3KiB
MiX CEpOTOHIHOM, TPUBOXKHICTIO Ta iHTEHCUBHICTIO ab10-
MiHaJIbHOTO 0OJII0 TMpU 3a3HauyeHux Hoszojorisx. Lli maHi
MiIKPECIOI0Th BaXJIUBICTh AM(MEPEHIiIOBAHOTO MMiIX0my
Jo aiarHocTuku Ta JjikyBaHHst PI'TP 3 ypaxyBaHHSIM oco-
OJIMBOCTEN CEPOTOHIHEPTiYHOI PEeTYJIsii MpU Pi3HUX KJTi-
HIYHUX BapiaHTax 3aXBOPIOBaHHSI.

Ipu nmocnimkeHi piBHSI MeJAaTOHIHY B CIMHI HaTIE
(tabm. 5) y miteit 3 [1JC meniana iioro KOHIIEHTpallii cTa-
HoBmaa 5,87 [3,48; 8,69] Hr/mMa i Oyira HIKYOIO MOPIB-
HSIHO 3 KOHTpPOJIbHOW rpynoio (6,67 [5,10; 9,69] Hr/mi;
p < 0,01). Bonnouac B yuyacHukiB i3 EBC Meniana piBHs
MenartoHiny (5,87 [3,59; 9,16] Hr/mi1) He BimpisHsuiacs Bin
MOKa3HUKiB KOHTpobHOI Irpynu (p = 0,137).

[IpoBeneHHsT KOpeJsliiiHOTO aHali3y J03BOJIUJIO BHU-
SIBUTU 3BOPOTHUI 3B’SI30K CEPEeIHbOI CUIU MiX BMiCTOM

Ta6nunuys 2. Yactora gucnenTnyHUX NPosiBiB y AiTeli i3 CUHAPOMOM rMoApPa3HEeHOro KULLeYHUKa
(abc., %, 95% A1)

CuHApPOM NoApasHEeHOro KuULeYyHuKa
OncnenTuyHi NposiBu ChnK-A4,n=18 CIMNK-3,n =16
n % (95% Al) n % (95% Al)
3HWXKEHHS aneTuTy 14 77,8 (54,6-94,2) 13 81,3 (57,1-96,7)
3ayTTHa XuBoTa 9 50,0 (26,1-73,9) 11 68,8 (42,6-89,7)
MeTeopuam 13 72,2 (48,2-90,9) 10 62,5 (36,2-85,4)
Bigpvxka nosiTpsim 12 66,7 (42,2-87,1) 9 56,3 (30,2-80,6)
Hynota 10 55,6 (31,2-78,6) 10 62,5 (36,2-85,4)

Ta6nuuys 3. lNoka3Huku TPUBOXXHOCTI 3a wkanoto SCARED y gitevi 3 pyHKUiOHaNbHOIO AUcCNerncielo
i cuHapomom noapasHeHoro kuwevyHuka (Me [Ql; QlIl])

& (I rpyna), n = 40

CINK (Il rpyna), n = 34

MokasHuK
nac,n=24

EBC,n =16

ChnK-A,n=18 CIMNK-3,n=16

Bann sa SCARED 26 [25; 27]

26,5 [25; 28]

27 [25; 28] 26 [25; 27]

Tabnuuys 4. PiBHi cepoTOHIHY cUpOBaTKu KPOBI y AiTer 3anexXHo Bifg KNiHiYHUX BapiaHTiB pyHKLiOHanbHOT
Aauvcnencii Ta cuHapomy noapasHeHoro kuwe4Huka, Me [QI; Qlll]

Qn, n=40 CI'IK, n=34 KOHTpoana
Moka3Huk
NAcC, n=24 EBC,n =16 CMnK-A,n=18 CMNK-3,n=16 rpyna, n = 30
CepoTOoHiH KpoBi, 9,43 14,04 27,31 6,92 14,2
Hr/Mn [8,24; 10,41]* [11,95; 15,26] [23,44; 35,18]** [6,46; 8,64]*** [18,17; 15,79]

MpumiTKN: NOPIBHAHO 3 KOHTPOJIbHOIO IPYMOI0: * — BiAMIHHICTb € CTATUCTUYHO 3HAYUMOIO Ha piBHI p < 0,01;
** — BiAMIHHICTb € CTaTUCTUYHO 3HAYNMOIO Ha piBHi p < 0,01; *** — BiAMIHHICTb € CTaTUCTUYHO 3HAYUMOIO HA

piBHIi p < 0,01.
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Tabnuuys 5. PiBHi MenaToHiHy ciMHM HaTLue y AiTev 3a/1eXHO Big KJiHiYHUX BapiaHTIB pyHKLUiOHanbHOT
Aavcnencii Ta cuHapomy noapa3HeHoro kuweyHuka, Me [QI; Q]

MokasHuk S n= SIS W= KoHTponbHa
MAC,n=24 | EBC,n=16 CMK-A,n =18 CMNK-3,n=16 | fPyna,n=30
HMVIe e M| 5,81(3,48; 8,69] | 5,87 [3,59; 9,16] | 19,42 [15,68; 20,88]" | 2,50 [1,61; 3,811 | 6,67 [5,10; 9,69]

TMpUMITKN: NOPIBHIHO 3 KOHTPOJIbHOIO IPYNOI0: * — BiAMIHHICTb € CTATUCTUYHO 3HAYUMOIO Ha piBHi p < 0,01;
** — BiAMIHHICTb € CTaTUCTUYHO 3HA4YUMOIO Ha pPiBHIi p < 0,01.

MEJaTOHIHY CJIMHU Ta iHTEHCHUBHICTIO a0JgoMiHAJIbLHOTO
o6omo y xBopux i3 I[IJIC (r = —0,42; p = 0,04), a Takox
CUJIbHUI 3B’S1I30K MixK PiBHSIMU HEMPOTOPMOHY Ta TPUBOX-
HocTi B 1iit rpymi (r = —0,863; p < 0,01). IToxioHy acoria-
11i10, ajie MEHI10i cun OyJ10 BUSIBJIEHO B yyacHUKiB i3 EBC
(r=-0,653; p=0,01).

VY niteit i3 CIIK-JI 3adikcoBaHO MinBUIIIEHHSI KOH-
LleHTpauii MenartoHiny mo 19,42 [15,68; 20,88] nr/wmu,
IO 3HAYHO TIEPEBMINYBAJO TOKA3HUKU KOHTPOJILHOI
rpymm (6,67 [5,10; 9,69] ur/mia; p < 0,01). ¥V xBopux i3
CIIK-3 crioctepiraBcst mpOTUICKHUI e(heKT — 3HIKEH-
HsI piBHS MenaTtoHiny 10 2,50 [1,61; 3,81] ur/ma (p < 0,01)
(Tabu. 5).

Kopensauiitnuii anani3 y rpymi CIIK-/I BusiBUB Hera-
TUBHI 3B’SI3KU CEPEAHBOI CUJIU MixK piBHEM MeJIaTOHIHY, iH-
TEHCHUBHICTIO abHoMiHanbHOTO 60110 (r=—0,608; p <0,01)
Ta TpuBOXHicTIO (r = —0,654; p < 0,01). AHamoriyHy aco-
miaito BusiBJIeHO B yyacHUKIB i3 CITK-3 mix mocmimky-
BaHUM HEWPOTrOPMOHOM i TpuBOXHicTIO (r = —0,768;
p=0,01).

OTpuMaHi pe3yJabTaTh JOCTiIKEHHSI CBiYaTh Mpo Te,
110 KOHIICHTpALIisl MeJIaTOHIHY BimoOpaxkae pi3Hi maTore-
HetnuHi MexaHizmMu nipu ®J1 ta CITK. 3HUKEHHST piBHS
MeJIaTOHIHY MoOXe OyTH acolilioBaHe 3 MUCPErySIi€lo
LUMPKATHUX PUTMIB, ITiABUILIEHUM PiBHEM TPUBOXKHOCTI Ta
BUpakeHUM OOJbOBUM CHMHApoMOoM. Ha mportuBary 1po-
MYy MiIBUILEHHS KOHIEHTpallii MeJaTOHiHy Y XBOpHUX i3
CPK-/] Moxe po3risiiaTucs sIK MapKep XpOHiYHOTO CTpe-
cy abo KOMIEHCAaTOPHOI MPOTHU3anaabHOI BiIMOBiII opra-
Hi3MY IUTUHMU.

3 omsimy Ha BUSIBJICHI KOPEJSILiifHI 3a7eXKHOCTI Tep-
CTMIEKTUBHUM HAIlpSIMKOM Teparlii 3a3HauyeHMX pOo3JiajliB
Moxe OyTH 3aCTOCYBaHHSI MeJIaTOHIHYMICHOI Tepartii y 1o-
€IHAHHI 3 KOPEKIIEIO MOPYIIeHb CHY Ta 3HUXKESHHSM CTpe-
COBOTO HaBaHTaXkKeHHs. BUsBIIeHUI1 3B’SI30K MiX piBHEM
MeJIaTOHIHY Ta IICMXOEeMOLIMHUM CTaTyCOM IaILli€HTIB 00-
TPYHTOBYE NOLIBHICTh 3aCTOCYBAaHHSI TICUXOCOMATUYHOTO
MiAXoMy Y KOMILUIEKCHOMY JIiKyBaHHi.

BucHoBKkMU

BusiBiieHi CyTTeBi BiAIMiHHOCTI B KJIiHiKO-JIabopaTop-
HUX XapakTepucTtukax pizHux BapianTiB ®I'IP, o cynpo-
BOIIKYIOThCS abmoMiHaILHUM 0ojieM y miteii. Lle cBimunTh
MPO TETEPOTeHHICTh MATOTEHETUYHMX MEXaHi3MiB IOCT-
MpaH1iaJIbHOTO ITUCTPEC-CUHIPOMY, eIiracTpajbHOro 60-
JIbOBOTO CUHIPOMY Ta CUHIPOMY MOJAPA3HEHOTO KUIIeu-
HUKA.

Bupaxenuii gediuuT CepoTOHIHY IpU IOCTIpaHIi-
aJIbHOMY JUCTPEC-CUHAPOMi, CHUHAPOMiI MOIPa3HEHOrO

KUIIIEYHMKA 13 3aII0POM Ta TilepCcepOTOHIHEMIsI TIPU CHUH-
JIPOMi MOAPA3HEHOIo KUIIEUHUKA i3 Jiape€to 1eMOHCTPY-
I0Th MPOTWJIEKHI MaTodi3ioNoriyHi MexaHi3MU PO3BUTKY
pi3Hux BapiantiB ®I'TP.

3HUXKEHHS PiBHSI MEJIaTOHIHY ITPU MOCTIIPaHIiaIbHOMY
JMUCTPEC-CUHIPOMI, CUHAPOMI MOAPA3HEHOIO KUIIIEUHUKA
i3 3arMmopoM Ta TiABUILEHHS HOTO BMICTY MPU CUHAPOMI
MOAPA3HEHOT0 KUIIEYHMKA i3 diape€ero Bimi3epKaltoe Ha-
SIBHUI 3B’SI30K MiXK IMPKaTHAUMU PUTMaMM Ta (QYHKIIIEIO
KT

[TinTBepaKeHa maToreHeTMYHA POJTh HEMPOrOpMOHAIb-
HUX 3MiH y PO3BUTKY KJIiHIYHUX MIPOSIBiB (PyHKIIIOHATBbHOI
IUCIIETICII Ta CMHIPOMY IOAPA3HEHOTO KHUIIeYHUKA, IO
BiIKpMBAa€ HOBi MOXJIMBOCTI JJIsI pO3pOOKM MaTOTeHEeTHY -
HO OOIPYHTOBAHUX METO/IIB JIIKyBaHHSI.

Konduikt inTepeciB. ABTopy 3asBIISTIOTH TIPO BiICYT-
HiCTh KOH(IIIKTY iHTepeciB Ta BjlacHOI (iHaHCOBOI 3alli-
KaBJICHOCTI ITpH MiATOTOBIIi JaHOI CTATTi.

Indopmania npo dinancyBanna. Podora e dpparmen-
toM H/IP xadenpu nexaiarpii Ne 2 HanionasibHOTO Menny-
Horo yHiBepcuteTy iMmeHi O.0. boromonsis «/liarHocTka
Ta JIKyBaHHS aJiepridyHUX 3aXBOPIOBAHb y MiTeil», HOMEP
nepxxaBHoi peectparii 0120U100804.
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The role of serotonin and melatonin in the development of clinical manifestations
of functional gastrointestinal disorders associated with abdominal pain in children during wartime

Abstract. Background. Functional dyspepsia and irritable bo-
wel syndrome are the most prevalent functional gastrointestinal

disorders among school-aged children. Tryptophan metabolites,
including serotonin and melatonin, are involved in the patho-
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genesis of functional gastrointestinal disorders in children by
modulating their clinical manifestations, with these effects being
particularly pronounced under increased stress conditions. The
purpose was to examine the role of serotonin and melatonin in the
development of clinical manifestations of functional gastrointes-
tinal disorders associated with abdominal pain in children during
wartime. Materials and methods. A total of 74 children aged 6—17
years diagnosed with functional gastrointestinal disorders were en-
rolled in the study. All patients underwent clinical examination
that included evaluation of abdominal pain severity and anxiety
levels. Laboratory analyses included measurements of serum se-
rotonin and fasting salivary melatonin concentrations. Results.
The study demonstrated significantly greater abdominal pain in-
tensity in children with epigastric pain and diarrhea-predominant
irritable bowel syndrome compared to those with postprandial dis-
tress syndrome and constipation-predominant irritable bowel syn-
drome (p < 0.001). Patients with functional dyspepsia exhibited
significantly higher prevalence of dyspeptic symptoms, including
postprandial fullness (p = 0.016), early satiety (p = 0.024), epigas-

tric bloating (p < 0.001), and belching (p = 0.025), while no diffe-
rences in dyspeptic manifestations were observed between irritable
bowel syndrome subtypes. Notably, distinct patterns of serotonin
and melatonin alterations were identified (p < 0.05): their decrease
in postprandial distress syndrome and constipation-predominant
irritable bowel syndrome versus an elevation in diarrhea-predo-
minant irritable bowel syndrome, suggesting divergent pathophy-
siological mechanisms underlying these functional gastrointestinal
disorders. Correlation analysis revealed associations between ab-
dominal pain intensity, anxiety, and concentrations of serotonin
and melatonin, thereby supporting the role of neurohormonal
changes in the pathogenesis of these conditions. Conclusions. Our
results substantiate the pathogenetic involvement of serotonin and
melatonin in the development of clinical manifestations of func-
tional dyspepsia and irritable bowel syndrome, which creates the
prerequisites for the development of new pathogenetically justified
therapeutic strategies.

Keywords: functional dyspepsia; irritable bowel syndrome; ab-
dominal pain; serotonin; melatonin; children
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HavioHanbHW meamydHni yHiBepcuteT imeHi O.O. boromMonbLst, M. KniB, YkpaiHa

MopiBHAABHUN AHOAI3 CYOAIHFBOABHOI
TA MIALKIPHOT aAepreHcneundiyHoi imyHoTepanii y AiTeu
3 GPOHXIOABHOIO ACTMOIO, CEHCUBIAI3OBAHMX
AO NMUAKOBUX CAEPreHiB: BNAUB HO LUTOKIHOBUM NPOdiAb
TA iIMYHHY BiAMNOBIAb

Pesiome. Axmyaavnicmo. Anepeencneyugiuna imynomepania (ACIT) € edunum memodom AiKyéamnHs, 30amuum
Mmooughixysamu npupoornuii nepebie arepeiurux 3axeoprosans. Cyonineeanvra (CJIT) ma niowkipna (IIIUIIT) gopmu
86€0eHHA aNepeeHie WUPOKO 3aCMOCO8YIOMbCS, NPome NOPIGHANbHI 0ari wj0do iX egpekmueHocmi ma 6nAUGY HA IMYH-
HY 6i0no6idb y dimeil 3aiuuaromocs oomexcenumu. Mema: nopienamu egpexmuenicme CJAIT ma ITIIIT y dimeii 3
amoniunoro 6pouxianvHoro acmmoio (bA) wiasxom ananizy ix enausy Ha YUMOKIHOGUL NPOPIinbL ma IMyHHY 8I0n08I0b.
Mamepiaau ma memoou. Oocmenceno 70 dimelii gikom 5— 17 pokie 3 BA neeko2o ma cepedibo2o cmynens majickocmi
ma cencubinizauiero 0o nuAKogux arepeerie, posnodirerux Ha 06i epynu: epyna 1 (n = 35) — CJIT, epyna 2 (n = 35) —
ITIIIT, ma 30 300pogux dimeii (konmpoas). [lepiod cnocmepexcenns — 1 pix. Oyinrosaiu OuHAMIKY KAIHIMHUX npo-
816, 03UHOINBbHOR0 3aNANeHHA, CIMAHY KAIMUHHOI ma eyMOpanbHoi AaHOK IMyHimemy, pigHie yumokinie IJI-15 ma
1/1-4. Pe3yabmamu. B 06ox epynax cnocmepieanoce 6ipoeioHe noAinuieHHs KOHMPONIO 3aX80PHEAHHS. 3HUNCCHHS 30~
2anbH020 6ana Kainiunux nposieie bA (na 83,4 %y epyni 1, na 81,3 % — y epyni 2), 3MeHuen s 4yacmomu cuMnmomie
(na 92,5 89,5 % seionosiono) ma nompebu 6 npenapamax nesiokaadnoi mepanii (na 95,3 i 93,4 %). Bioznaueno no-
PDIGHAHHE 3MeHUIeHHS e03UHOPDINbHO20 3ANANCHHSA: PI6eHb e03UHOMINIE Y HazarbHoMY cekpemi 3nu3uecs 3 34,6 £ 0,6 %
00154+ 0,8 %y epyni I masz 389+ 1,8 % do 16,3 + 0,5 % y epyni 2; y nepucpepuuniii kposi — 3 14,5 + 0,5 % do
6,2+ 1,5% mas158=*0,7%do 6,3 % 0,5 % eionosiono. Oouosa memoou ACIT 3ymoeunu 3numxcenns pieus IgE, nio-
suwenns piens IgA (p < 0,001) ma nozumueHny OuHamiKy NOKA3HUKI6 KAIMUKHHOI AaHKU iMyHimemy. ImyHopeeyasmop-
Huil indeicc 3picy epyni CJIIT 3 1,07 = 0,21 00 1,25+ 0,17 (p < 0,05), y epyni IIIIIIT — 3 1,15+ 0,1100 1,18 + 0,24
(p > 0,05). Busasaeno nopisenanny modugikayiro yumokinogozo npoghinto: 3nusxcenns pienie LJI-15 (p < 0,05) ma L/I-4
(p < 0,001) 6e3 cmamucmuuno 3navywoi piznuyi mixc epynamu (p = 0,071 ma p = 0,112). Bucnoexu. CJIIT ma
ITIIIT maroms o0naxosy egpekmusHicms y aikysanti dimeti 3 amoniunoro bBA, demoncmpyrouu nopieHsHHUiL 6naué Ha
iMyHimem ma yumokinosuii npogine. O6udea memoou 3abe3neuyroms GopMy8aHHs IMYHOA0IYHOT MOAePAHMHOCMI 00
anepeerie, npuenivenus Th2-3ananenns ma 3cye imyHHoi 8ionogidi é 6ik Th 1-muny, wo ceiduumse npo ix 30amuicms He
Auule noaeuLy8amu cCUMnmMoMmu, ane il Moougikyeamu nepebie 3axe0pio8aHHs.

KiouoBi ciioBa: 6ponxianvna acmma; dimu; cybainzeanvha anepeencneyuiuna imynomepanis; niowkipua asep-
2eHcneyugiuna imynomepanis

BCTYI'I 300 mutH xBopux Ha BA, 3 sikux 6u3bko 10—15 % craHOB-

BbponxianbHa actma (BA) 3aiuilaeTbes OAHIEIO 3 HAll-  JIATh AiTW Ta mimiitku [1]. [Ipu oMy crocTepira€Tbes
MOLUMPEHILIMX XPOHIYHUX PECTIIPATOPHUX XBOPOO AUTAYO-  TEHACHLIS A0 3pOCTAHHS KUIBKOCTI TSKKMX Ta PE3UCTEHT-
ro BiKy Ta CTAHOBUTb 3HAYHY MEIMKO-COLlia/IbHYy MPO0JIeMy ~ HMX JI0 CTaHAApTHOI Tepartii popM 3aXBOpPIOBaHHSI, 30Kpe-
y BCbOMy CBIiTi. Ha chorosHi y cBiTi HapaXxoBy€eTbCsI TTOHA ~ Ma Ha TJIi HAJUIMIIIKOBOI Macu Ta OXUpPiHHS y mitei [2, 3].
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B YkpaiHi 3a octaHHi 25 poKiB CIIOCTEPIra€ThCs 3pOCTaHHS
Ha 69,3 % nomupeHocti BA B aiteit Ta Ha 22,9 % — piBHS
3axBoproBaHoOCTi Ha BA [4, 5]. HuHi curyariist 3 nomupe-
HICTIO aJIepriyHol MaToJIoril y AiTeil CyTTEBO MOTipIIMIaACh
yepe3 HeraTMBHI 3MiHU B TOBKIJLTI KpaiHU, 110 TPETii pik
3a3Ha€ MOBHOMACINTAOHOI arpecii Ta 3HUILEHHS iH(pa-
CTPYKTYpPH, 30KpemMa MeIuuHoi [S—7].

AJtepriyHuii KOMITOHEHT Billirpa€e KJIF0UOBY pOJIb y TIaTO-
reHesi BA y 6ibirrocti (77,6 %) miTeit, 110 MATBEPILKYETHCS
HasIBHICTIO Y HMX CEHCHOLJTi3allii 10 pi3HOMaHITHUX aJlepre-
HiB (30KpeMa, Y 55,1 % 0cib — 10 TMJIKOBMX) Ta TiepeBaKaH-
HsM Th2-omnocepeakoBaHoi iMyHHOI BifnoBifi [8§, 9].

Cawme Tomy anepreHcnenudgiuna imyHnoreparnist (ACIT)
PO3IISAAETBCS SIK TMEPCHEKTUBHUNA METOJ JIiKyBaHHS,
CcnpsIMOBaHWIT Ha MoaMQikallilo OCHOBHOIO iMyHOIIaTO-
JloriyHoro rpouecy BA, a He nuille Ha CUMIITOMATUYHUI
koHTposib 3axBoptoBaHHsT [10, 11]. ACIT 3anumaerbcst
€IMHUM METOJIOM JIIKyBaHHS, 3/JaTHUM BIUIMBATH Ha TIpU-
pomHMIT TIepelir ajepriyHrX 3aXBOPIOBAaHbL Ta 3MiHIOBATHU
XapakTep iMyHHOI BiAMoBimi opraHizmy Ha anepreH. Ha
BimMiHy Bim papMakoTepartii, sika 3a0e3Iedye THUMIaCOBUIA
KoHTpoJib cuMmnToMiB, ACIT 3marHa 3a0e3meYynuTl JOBro-
TpUBAJly PEMicCifo Ta 3amo0irTH IPOrpecyBaHHIO 3aXBO-
proBaHHs [12]. Mexani3m gii ACIT Bkiouae MOIyJIsIiio
T-xniTHHOI BiamnoBini 3i 3MmileHHIM OanaHcy Bin Th2 no
Th1/Treg npodinato, iHAYKILiIO MPOAYKIIil OJIOKYHOUMX aH-
tutin (IgG4), 3HMKEHHsT akTUBALlii TYYHUX KJIITUH Ta O0a-
300iJiB, a TaKOX MoaudiKallito GyHKIIIi aHTUTEHIIpE3eH-
TyrOUMX KJIiTuH [13].

CyOusiHrBaJIbHA ¥ MinliKipHa hopMU BBEJACHHS ajiep-
TeHIB € HaWOIIbII TOCTIMKEHUMHU Ta 3aCTOCOBYBAaHUMU Y
kiiHivHii npaktuui [14]. [Minmwkipaa ACIT (ITIIT) mae
TpUBAJIy iCTOPil0O BUKOPUCTAHHSI Ta TOTY>XHY JIOKa30BY
0a3zy, MpoTe MOoB’s3aHa 3 OUIBIINM PU3UKOM CHCTEMHUX
peaxiliii Ta moTpedye peryJsipHUX Bi3uUTiB 1o Jikaps [15].
Cy6ainrBanbHa ACIT (CJIIT) xapakTepusyeTbcsl KpalluM
npodisiem 6e3MeKr Ta MOXKJIMBICTIO JOMAIIHBOTO 3aCTOCY-
BaHHSI, 1110 OCOOJIMBO BaXKJIMBO JJIsI MeAiaTpUUHOI PaKTH-
Ku [16]. OgHak MoOpiBHSIbHI AaHi 1010 e(PeKTUBHOCTI LIMX
METO[IiB, OCOOJIMBO Y AUTAYIN MOMYJISILii, 3aIMIIAIOTHCS
00MEXEeHUMU Ta CYTepewIMBUMMU.

Oco06iuBy yBary npuBeprae BruinB pizHux opm ACIT
Ha iIMYHOJIOTiYHi IMTOKa3HUKM, 30KpeMa IMTOKIHOBUI MPO-
¢inb, GamaHcyBaHHs1 Mixk Thl/Th2-onocepenkoBaHUMM
IMyHHUMM peakuisMu Ta (opMyBaHHS iMyHOJIOTiYHOI
TojiepaHTHOCTI [17]. LluToKiHM, K KJIIOYOBI MemiaTopu
MIKKJIITUHHOI B3a€EMO/ii, BiIirpaloThb BU3HAYaJIbHY POJIb
y peryjsiii 3amanbHoi Bimmosimi mpu BA. HochaimkeHHs
MOKa3yloTh, 110 epekTuBHicTh ACIT Kopemtoe 3i 3MiHaMu
B NpodiJi HUTOKIHIB, 30KpeMa 3i 3HMKEHHSIM MPOAYKIILil
npotusanaibuux [L-4, IL-5, 1L-13 Ta nigBuIleHHSIM piB-
HiB IL-10, TGF-P Ta IFN-y [18]. OnHaK 3aJMIIa€ThCST He-
JMIOCTaTHbO BUBYEHUM, UYMW iCHYIOTh BiIIMIHHOCTi Yy BILIMBI
CJIIT rta I[MTIIIT Ha i mapameTpu iMyHHOI BiTIOBIIi.

Posyminnsg BimminHocteit y Mexanizmax mii CJIIT Ta
ITHIIT moxe crpusaté IepcoHipiKOBAaHOMY IiAXOMy OO
BUOOpPY ONTUMAJILHOTO METOHY JIIKyBaHHS HiTeil 3 aiep-
rivHoro BA. BusHaueHHsT iMyHOJIOTiYHIX MapKepiB eheK-
TuBHOCTI pi3HUX (opM ACIT mo3BOIUTH MPOrHO3yBaTU
BiIMOBigb Ha JiKyBaHHS Ta ONTHUMI3yBaTW TepalleBTUYHi

cTpaterii Ijigd JOCSITHEHHST MaKCHUMAaJIbHOIO KIIiHIYHOrO
edeKTy IMpU MiHiMaJbHUX MOOIYHUX PeaKIlisX.

Merta nocmiKeHHSI: TOPiBHATH e(DEKTUBHICTb CYOJTiHT-
BaJIbHOI Ta MiAIIKipHOT ajiepreHcrnenudivyHol iMyHoTepartii
y IiTel 3 aTOMIYHOI0 OPOHXiaJTbHOIO ACTMOIO IIUISIXOM aHa-
JIi3y 1X BIUIMBY Ha IIUTOKiHOBU MTPpodiib Ta iIMyHHY Bilmo-
BiIb OpraHi3zmy.

MarTtepiaAu Ta meToamn

OCHOBHY TpyILy CIIOCTepexkeHHs cTraHoBwIM 70 miTeit 3
BA nerkoro ta cepeIHbOro CTyIeHS TSKKOCTI ITepe0iry, Bi-
KoM Bin 5 no 17 pokiB (cepenHiii Bik — 11,41 = 2,80 poky),
ix OyJIO PO3MOiJIEeHO Ha ABi TepaneBTUYHI IPYIIU METOIOM
BUIIAAKOBOI BUOipKu: rpyma 1 — 35 miteit 3 BA, siki otpu-
MyBaJIM CYOJIiHTBaJIbHY iMyHOTepartito, i rpyra 2 — 35 mireit
3 BA, gki oTpuMyBasiM minukipHy iMyHoTtepamnito. Tepa-
MEeBTUYHI rpynuy Oy TOPiBHIHHUMM 32 CTYIIEHEM TSIKKO-
cti nepebiry (p = 0,12). O6crexxeHo TakoxX 30 MpaKTUUHO
3I0pPOBUX JiTeil 6e3 BA sIK KOHTpOJIbHY rpymy. Yci rpynu
OyJI1 MOPIBHSIHHUMMU 3a BIKOM Ta CTaTTIO — BipOTiHOI Bi/l-
MiHHOCTI MiK HUMHM He CIIOCTePirajaoch. Y IMOJIOBUHU TiTEH
rpymnu 1 Ta ITOJIOBUHM OiTel Ipynu 2 OYB MIPUCYTHIN CyITyT-
Hill ce30HHUI aneprivHuii puHiT (AP), 110 € JomaTKOBUM
JI0Ka30M aTOIIiYHOI mpupoau 3axBopioBaHHs. [lepion cro-
CTepeKeHHs CTaHOBUB 1 piK 0e3 mepepBU y JiKyBaHHI.

Kputepisimu BKJIIOUEHHSI O OCHOBHOI TpyMu, sKa
OTpUMYyBaJIa Teparmito, Oyau: BiK AiTeit 5—17 pokiB, Iia-
TBEPIKEHUM MiarHO3 i CTYMiHb TSKKOCTI BA, HasiBHICTb
ceHcuOimizaLii 1o MUKy aepeB (Oepesa i BiibXxa), MUIKY
JIyTOBUX TpaB (TUMOGiiBKa i MaxkUTHULIS ), TTUJIKY Oyp’sIHiB
(aMOPpoO3is i MOMMH) 3a pe3yabraTaMu IIKipHUX TECTIB Ta
pesynsraTamu netekiii IgE B cupoBaTiii KpoBi 10 Maxop-
Hux aneprokoMnoHeHTiB rBetvl, PR-10, rPhlpl, rPhl p5b,
rAmbal, rArtvl (mepeB, JyroBux TpaB Ta Oyp’sHiB); Bil-
CYTHICTb OPYIIEHb HOCOTJIOTKH, 1110 MOXYTb BIJIMBATH HA
CUMIITOMATHUKY; 3rojia 0aTbKiB Ha BKJIIOUEHHS B TepareB-
tnany rpyny (CJIT uu ITLHIT).

KputepisiMmu BUKIIOUEHHS i3 OOCTIMKEHHsT OyJau: BiK
niTeil MeHIle 3a 5 poKiB, HeKOHTposboBaHAa BA Ta BA y
CTaJlii 3arOCTPEHHSsI, HAsIBHICTb CYITyTHiX 3aXBOPIOBaHb, 1110
MOXYTb BIUTMBATW Ha BipOTiIHY OLIIHKY iMyHHOTO CTaTycy
naitieHTa (iHCyJIiHO3aJeXXHUI LIyKpOBUI NiaGeT, reMaro-
JIOTiYHi, aBTOIMYHHI 3aXBOPIOBaHHS B aKTUBHil (hopmi uu
y cTaii peMicii To1110), BAKOPUCTAHHS B JIIKyBaHHI iMyHO-
CYIIPECUBHUX IIperapariB (CUCTEMHHUX CTEPOIMiB, LIUTOC-
TaTHUKIiB), TOCTPi peCITipaTOpHi 3aXBOPIOBAHHS, BiICYTHICTb
3roau 0aThKiB HA YYaCTh IUTUHU Y TOCIIiIKEHHI.

JiarHo3 BA Ta CTymiHb TSDKKOCTI 3aXBOPIOBaHHSI Be-
pudikysanu 3rigHo 3 HakazoM MO3 Ykpainu Ne 2856 Bin
23.12.2021 «ITpo 3aTBepKeHHST YHi(hiKOBAHOTO KJIIHIYHO-
ro TIPOTOKOJIY MEPBUHHOI Ta BTOPUMHHOI (Crieliani3oBaHoT)
MEeINYHOI ToroMoru «bpoHxialibHa acTMa y JIiTeit» Ta peKo-
MEHIALlisSIMU TJI00aJIbHOI CTpaTeTii JTiIKyBaHHS Ta ITpodilak-
Tk BA GINA (nepernsia 2024 poky) [1]. CtymiHb TSKKO-
cti BA OyB BcTaHOBJIeHMIt ITpK TIepBUHHIN miarHocTuii BA
a00 BCTAaHOBJIIOBABCSI HA TTIOYATKY Tepartii y BUTIAIKY, KOJIU 3
SIKOICh MPUYMHM XBOPHUI HE OTpUMYBaB Oa3uCHE JIiKyBaH-
H¢I OiJTbIIIe HiXX OAWH MiCSIIb, HA OCHOBI TAKMX ITOKA3HUKIB:
yacToTa BUHMKHEHHSI JTEHHUX Ta HIYHUX CUMIITOMIiB DA,
TPUBAIICTh i YACTOTA 3arOCTPeHb, IX iHTEHCUBHICTh, peak-
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11is1 Ha Tepamnilo OPOHXOJITUKAMM, MOKA3HUKU (DYHKIIiT 30-
BHILIIHBOTO ITUXaHHS y AiTell y mepioayd MiX 3arOoCTpeHHSI-
MM, 100OBi KOJIMBaHHS (Bapiabe/bHICTh) MiKOBOI 00’ €MHOT
mBKUaKoCTi BUaAKMXy. PiBeHb KoHTposto BA Ha mouaTky a0-
CJIIKEHHSI BU3HAUABCsI 32 KPUTEPISIMU HAsSIBHOCTI 3a THK-
JIEHb Tiepel OOCTeXEHHsIM: 1) AeHHMX CHMITOMIB Oilb-
e Hix 1—2 pa3u Ha TUXIEHb, 2) Xoua O OJHOTO HIYHOTO
npoOymKeHHs, 3) Xxo4a 0 OgHOro OOMeXEeHHSI aKTUBHOCTI,
4) 9acTOTM BHMKOPUCTAHHS OPOHXONITHKIB 3a ITIOTpeOOIO
OinbIne Hix nBivi Ha TkneHb. KoHTpoaboBaHa BA Bu3Ha-
yajach 3a YMOBH BiICYTHOCTI YCiX YOTUPHOX IEPePaXOBAHUX
MO3UIIili, YaCTKOBO KOHTPOJIbOBaHA — 3a HAsIBHOCTi OTHI€T
a0o0 /IBOX, a HEKOHTPOJIbOBAaHA — 3a HasIBHOCTI TPhOX abo
yotupbox nosutiii (Global Initiative for Asthma, 2022).

AJlepriuHy ceHcuOifizalilo 10 MNWIKY AepeB, Mu-
Ky JIyTOBUX TpaB i Oyp’sHiB BM3Haualud 3a IIKipHUMM
MPUK-TECTAMU, $Ki BUKOHYBaJIu €KCTpaKTaMu ajiepre-
HiB (Immunotek, IcnaHist), mpoBeaeHHST TeCTiB i OlLliHKa
pe3yJabTaTiB BigOyBaJICs BiNMOBIZHO IO €BPOIEMCHKUX
BuMor [19]. LlkipHy peakliito Ha ajJlepreHu Ta HOBi CEeH-
cuOiTizalii oIiHIOBaIM OO0 Ta Yepe3 12 MICSIIiB Mics JTiKy-
BaHHs. Y manieHTiB 3 BA nerkoro mepe6iry OyJia BusBieHa
ceHcubinizaLig no 6epesu i Bitbxu y 21,7 %, 10 ayroBux
tpaB — y 33,4 %, no am6po3ii i momuHy — y 37,8 %, mo-
nicencuGimizania — y 41,3 %. ¥V xBopux 3 BA cepenHboro
CTYIEHS TSKKOCTI crocTepirajach CeHcHOLIizalis 10 ne-
peBy 25,4 %, no TuModiiBKM i maxutHuli — y 36,7 %, 0o
oyp’siHiB — y 42,7 %, nonicencuGinizanis — y 54,7 %.

IMyHOIOTIYHE OOCTEXXEHHS MPOBOIWIOCH YCIM JIiTSIM
SIK OCHOBHOI, TaK i KOHTpoOJIbHOI rpynu. KiitTuHHY naH-
Ky iMyHiTeTy BU3HaYaJli 3a KJjlacTepaMu JeTepMiHallii 3a-
rasibHOI1 KinbKocTi T-nimpornutis (CD3+), cydonomynsiiit
T-xenmepiB-inoykropiB (CD4+) i T-cympecopiB-KiepiB
(CD8+) y IMTOTOKCMYHOMY TECTi METOOOM HEIPSIMOi
iMyHODJII0OPECLIEHTHOI peakllii 3 BAKOPUCTAHHSIM MaHei
(bII0OPOXPOMMIYEHMX MOHOKJIOHAJbHUX AHTUTII KJIaciB
CD3+, CD4+, CD8+ mo neiikouuTapHUX AudepeHIiino-
BaHUX aHTUTeHiB. IMyHOrepyasiTOpHUIA iHIEKC po3paxo-
ByBaJu 3a cHiBBimHomeHHsM T-xenmnepu-iHnaykropu/T-
cynpecopu (CD4+/CD8+).

YMmict 3arasbHoro IgE BU3Hauasm mMeTomom TBEpHO-
¢azHoro iMyHo(epMEHTHOTO aHaJli3y 3 BUKOPUCTAHHSIM
KOMEPIIMHIX TeCT-CUCTEM i O0JIIKOM pe3yJIbTaTiB Ha aHa-
JizaTopi-cniektpodotomerpi, cnenudivynoro IgE no nunky
Oepe3u i BUIbXU, MUJIKY JTYTOBUX TPaB i Oyp ’SHiB — METOIOM
MOJIEKYJISIPHOI JiarHOCTHKH, a came Tecty ImmunoCAP®
ISAC (maker «AeproKOMIIOHEHTH IWIKY Oepe3u, MUKy
JIYTOBUX TpaB i Oyp’sIHiB»).

CTaH ryMOpaJIbHOTO iMYHIiTeTy BU3HAYaIu 3a CUPOBAT-
KOBOIO KOHIIEHTpalli€l0 iMyHOII00YMiHiB KnaciB A, M, G
(IgA, IgM, IgG) Ta KOHLIEHTpALIiED CEKPEeTOPHOTO SIgA y
POTOBIii pinuHi (CIMHI) METOAOM padiaibHOI iMyHOAUDY-
3ii B arapi, peakiiiero npeuumnitanii 3a G. Mancini (piBHi
iMyHOTJIOOYJTiHiB pO3PaxXOBYIOTH ITic/Is1 MOOYI0BY Kaniopy-
BaJIbHOT KPUBOI, 110 BifloOpaXkae 3ajeXHICTh MixX piBHEM
iMyHOTIJIOOYJIiHIB i iaMeTpoM KiJiellb MpeLuItiTalii, i Bu-
paXkaioTh y MiJlirpaMax Ha MiIUTTp).

Haii6inpm 3Hauyymi moBepxHeBi MapkKepu B-miMmdo-
muTiB — peuenropu CD22 BM3HAYaIuMCh METOAOM IIPO-
TOYHOI LuTodoopumetpii [20].

PiBenp LJI-1P ta 1JI-4 y cupoBaTii KpoBi BU3HAYAIU
3a JIOIOMOIOI0 METOAY TBepmo¢a3HOro iMmy(pepMeHTHOro
aHaJTi3y 3 BAKOPUCTAHHSM KOMEPLIHHUX CTAHAAPTHUX Ha-
OopiB.

IMyHoJIOTiYHEe OOCTEXEHHSI NMPOBOAWIM [ABidi: Iepen
IOYATKOM Teparii Ta B JUHAMIlli — 4Yepe3 piK ITiCIs TIpo-
BeIeHOI Teparrii.

basucHa teparnisi BA npoBoauiacsk 3rinHo 3 «YHidiko-
BaHMM KJIiHIYHUM IIPOTOKOJIOM IIEPBUHHOI Ta BTOPUHHOI
(cmeuiamizoBaHoi) MeIMYHOI gormomoru <«bpoHxiampbHa
acTMa B AdiTeil» (3aTBepmkeHMM HakazoM MO3 VYkpainu
No 2856 Bim 23.12.2021) ta pexomenaaismu GINA (2024),
BUXOSTUM i3 TOTO, 1110 METOIO JIiKyBaHHSI BA y niteii € no-
CATHEHHS Ta MiATPUMKA KOHTPOJIO HaJ CUMIITOMaMM 3a-
XBOpIoBaHHS [1].

PerioHasibHi YMOBM JTOCTYITHOCTI aJlepréHHUX €KCTpa-
KTiB B YKpaiHi HA MOMEHT MTOYaTKY JOCiI>)KEHHST BU3HAYM -
s riperiapat Buoopy. Jist CJIIT — nikapcbkuii 3aci6 (nep-
KaBHe peectpalliifHe nocsimuenuss Ne UA/17858/01/01,
miiicHe 3 04.02.2020 mmo 04.02.2025, 3aTBepmKeHe HaKa30M
MO3 VYkpainu Bin 04.02.2020 Ne 236) cripeit cyOmiHTBaIb-
HUI, IKMI MiCTUTD CyMIlll aJiepTeHiB (aepeB: Oepesa, Bilb-
Xa, JIIIMHA, SICeH; aJlepTreHiB Oyp’ sHiB: aMOpO3isl, MOJUH;
aJiepreHiB JIYTOBUX TpaB: TUMOGiiBKa, HaXXUTHUILIS, TPpsiC-
TULSI, KOCTPUIIS) Ta [JIILEPUH, 110 MAa€ MPOTUMIKPOOHUIMA
Ta IPOTUBIPYCHMIA €(heKT, BUCTYIA€E iHTI0ITOPOM MPOTEOJTi-
TUYHOI aKTUBHOCTI Ta arperauii 6ijika, MpoJOBXYyIOUU TUM
caMMM KOHTAaKT aHTMIeHa 3i CJIM30BO0. | MJI pO3YMHY B
KoxXHOMY 3 dhiakoHiB MicTuTh 30 000 TO ogHoro 3 excTpa-
KTiB CyMillleli IPUPOJAHUX aJIepreHiB.

Mg TMIIIT npusHavanu gikapchbKuii 3aci0 (aep>kaBHe
peectpauiiiHe nocsigueHHst Ne UA/17900/01/01, niiicHe
3 04.02.2020 mo 04.02.2025, 3arBepmkeHe Hakazom MO3
Vkpainu Bim 04.02.2020 Ne 236) y BUTJISAI cycrieH3il st
MOMKIpHUX iH €KW, SIKMA MICTUTh OOUMH a00 JeKiJbKa
CTaHAAPTU30BaHUX [IyTapajbAeTiZHO-I10JiMepPU30BaHUX
ekcTpakTiB anepreHiB (2000 TO/mut): amOpo3ii moJInHO-
nuctoi (Ambrosia artemisifolia 100 %), monuHy 3BUYaii-
Horo (Artemisia vulgaris 100 %), 6epe3u noucioi (Betula
pendula 100 %).

Cxema nipoesieHHst ACIT BinnoBinana cydacHUM Mix-
HapOIHUM peKOMEHAALIisIM, BitoOpaxkeHMM B aalITOBaHilk
kiiHiyHii HactaHoBI MO3 Ykpainu «00302. AnepreHcre-
nudivyHa iMyHOTeparis».

Slx mpenapaTy HEBiOKJIamgHOIL Tepallii IIpY CYITyTHbOMY
aJIeprivHoOMy PHHITI BUKOPMCTOBYBAJIMCS aHTUTiCTaMiHHi
npenapatu (ae3nopartaguay 10 Mr), iHTpaHa3abHi [II0KO-
KOpTUKOCTepoiau (MoMeTa3oHy ypoat 50 MKT) i aroHicTUA
[2-ampeHopelienTopiB KOPOTKOI Aii (canpbyramo). Buko-
pUCTaHHS TpernapariB HEBiAKJIALHOI Teparii OLliHIOBaBCs
3a Takolo Kagot: 0 G6aniB — mpenapaTy HeBiIKIaaHOT
Teparii He MpuiiMaanch; 1 6an — XxBopuii MpuiiMaB aHTH-
rictramiHHi TipenapaTu; 2 0aJiM — TAIIEHT 3aCTOCOBYBaB
iHTpaHa3aJbHi MIIOKOKOPTUKOCTEPOinu; 3 6aji — XBOpHUiA
BUKOPHUCTOBYBAB aroHicT B2-aapeHopenenTopiB KOpoT-
KOI [ii.

st BpaxyBaHHSI CTYIIEHS BHMPaXKEHOCTI CHUMIITOMIB
BA Ta AP, MmoxummBuX mo06iuHUX €(eKTiB Bil MpOBEIeHOL
Teparii, YaCTOTM BUKOPUCTAHHSI CUMIITOMAaTUYHOI Tepa-
ITi1 Mali€eHT 3alOBHIOBAJIM IIOJEHHUKN CaMOKOHTPOJIIO.
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Cumnromu AP BKiII0YaIM OLIIHKY 3aKJIaAeHOCTi HOCa, pU-
Hopei, cBepOiHHS B HOCi, uxaHHs. CumnTomu BA BKitoua-
JIM OLIHKY HAaIlaliB SITyXW, YTPYOAHEHb NUXaHHS, €ITi30/1iB
CBUCTSIUMX XPUITIB Y TPYISIX, KAIILTIO, MOYYTTSI CTUCHEHHS
y rpyasix. CTyrniHb BMpPaK€HOCTiI KJIiHIYHMX CHMIITOMIB
aJIeprivHOro 3aXBOPIOBAHHS BpaXoByBaBcsl B Oasax Bii 0 10
3. BiacyrHictb cumnToMiB — 0 6ajiB, c1abKi CHMITOMU —
1 6as, cepeaHi cuMnToMu — 2 Oy, TSKKI CUMIITOMU 31
3HAaYHUM OOMEXEHHSIM aKTMBHOCTI Ta/abo cHy — 3 Oayu.
3aranpHuii 0an kiiHivHuX nposBiB (3BKII) Bu3HauaBcsa
SIK cyMa OaJtiB OLIiHKY CUMIITOMIB ILTIOC CyMa OalliB 3aCTO-
CyBaHHS IIpenapaTiB HeBiIK/IanHoI Teparii [21].

s ouiHKy e(heKTUBHOCTI JiKyBaHHS 3[iliCHIOBAINU
aHani3 3HmxeHHss 3BKIT BA ta AP, yacTotn BUHMKHEH-
Hsl KJIIHIYHUX CHMIITOMIB i MpuUiioMy IpenapaTiB HeBim-
KkJ1anHoi teparii. Takox aHai3yBaBcsl CTaH KJIITUHHOI Ta
TYMOPAJIbHOI JJAHOK iMyHiTeTy y auHamiui Teparii. Lli mo-
Ka3HUKMU OLIiHIOBAIMCS MPOTSATOM 1 Mics1is 10 rmovaTky i 1
Mics1IsI TicyIs 3aKiHYeHHsI KypCy Tepartii.

st ouiHKM OOTPYHTOBAHOCTI Ta BipOTiIHOCTI OTpU-
MaHUX pe3yJbTaTiB MPOBOAMUJIACH CTATUCTUYHA OOpoOKa
JMaHuX 3 BUKopucraHHsaM Microsoft Excel 2016, Statistica
for Windows 10, porpamnoro 3a6e3mneueHHst EZR, Bep-
cig 1.32 (rpadiunuii iHTepdeiic cepemoBuina R (Bepcis
2.13.0)). Bu3Hayaau OCHOBHi CTAaTMCTWYHi MOKa3HUKHU,
SIK-OT cepelHE apudmeTnyHe 3HaueHHs (M) Ta ctaHgapT-
Ha moxubka cepeaHboro apudmernyHoro (m). s aHa-

JIi3y BiIMOBITHOCTI BUIY PO3IMOAiILY IOCiIKyBaHOI O3HA-
KW 3aKOHY HOPMAaJIbHOTO PO3MOJily BUKOPUCTOBYBABCS
meron anmipo — VYinka. /15 ouiHKM BipOTiAHOCTI OTpU-
MaHUX pe3yJIbTaTiB BUKOPUCTOBYBaIU t-Kputepiii CThio-
neHta. KputuyHuii piBeHb 3HAUMMOCTI (p) MpU TiepeBipili
CTaTUCTUYHUX Tinorte3 npuitmanu piBHum 0,05. PizHuito
MiX MOPIiBHIOBAHUMU BEJTMYMHAMU BBaXKaJIM CTATUCTUIHO
3Hauy1I0io Ha piBHi p < 0,05.

PesyAbTaTH

Vci XBOpi OCHOBHOI TPYIIM 3aBEPIIMIN JOCTIIKEeHHSI.
2KogHwuii mamieHT He BUOYB i3 TOC/iIXKEeHHS Yepe3 HeCIpr-
SITJIMBI SIBUILIA, 3yMOBJIEHI Tepami€lo.

Pesynbrat cTaTMCTUYHOIO aHalli3dy MiATBEpAWIU Bi-
poOriiHe MOJIIMILIEHHS TMOKAa3HUKIB KOHTPOJIO 3aXBOPIO-
BaHHSI B Ipymnax nauieHTiB, siki orpumyBanu CJIIT i ITIIIT:
sHkeHHs 3BKII, yacroTm BMHUKHEHHSI KJIiHIYHMX
CUMIITOMIB i MpUIIOMY TIperapaTiB HEBiIKJIaaHOI Teparil
(p < 0,05). o KiHLIS DOCHIIKEHHS AMHaMiKa 3MEHIIEeH-
HSl 1IMX TTOKa3HUKIB, MOPIBHSHO 3 JaHWMU 10 TOYATKY
JIIKyBaHHS (BiIIOBIZHO IO 3a3HAYCHOIO BUIIE ITEPEITiKY),
craHOBMIIA: y XBopux rpynu 1 — Ha 83,4; 92,5; 95,3 %, y
xBopux rpymu 2 — Ha 81,3; 89.5; 93,4 %.

Jlo moyaTKy JiiKyBaHHS y XBopuX Ha BA Bim3Hauas-
Csl BUCOKMI yMIiCT €03MHOMIIIB y HazaJbHOMY CEKpeTi
Ta BMICT €03uHODIIB y nepudepuyHiii KpoBi, a came: y
rpymi 1 BimmosinHo 34,6 = 0,6 % Tta 14,5 = 0,5 %, y rpymi
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PucyHok 1. [MopiBHSANIbHWMIA aHaNi3 NOKa3HUKIB ryMmopasibHOI naHKu iMyHiTeTy Aitei Ao i nicns nikysaHHs BA
(3 moaasaHHam CJIIT a6o MNLUIT go 6a3ucHoi Tepanii), M+ m

Mpumitkn:

* — BiporigHicTe pi3HULi NOKa3HUKa NOPIBHSIHO 3 KOHTPOJ1bHOIO rpynot p < 0,05; # — BiporigHicTe

pi3HULUi Nnoka3Huka y rpyni go i nicns nikysavHs p < 0,05.
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2—38,9+1,8% tal5,8 =+ 0,7 %. [linBuilieHi MOKa3HUKU
CTaTUCTUYHO BipOTiIHO BiIpi3HSIMCH Bill TPy KOHTPOJIIO
(p < 0,05), 3HAaYeHHS iX Oy/JIM MOPIBHIHHUMMU Y TpyIax 3
pizHuUM KypcoM Tepanii BA (p > 0,05).

Y nmuHamili JTiKyBaHHSI, TIpU OOCTEXEHHi 4yepe3 pikK
nposeneHHs1 ACIT, criocrepiranock BiporimHe 3HUXKEHHS
piBHS €03MHOGMIIIB Y Ha3aJIbHOMY CeKpeTi Ta y mepude-
puuHiil KpoB.i, a came: y rpyni CJIIT ui piBHi cTaHOBWIN
BimnosinHo 15,4 + 0,8 % 1a 6,2 + 1,5 %, y rpymi ITIIIT —
16,3+ 0,5% 1a 6,3 £0,5 %. 3MiHu Gy/I1 TOPIBHIHHUMMU Y
rpyIax 3 pisHUM KypcoMm JiKyBaHHs BA (p > 0,05).

SK 00OB’I3KOBUI KOMIIOHEHT OLIIHKM iMYHHOIO CTa-
HY OpraHiaMy BM3Hayalud (QYHKIIOHAJIbHY AaKTHUBHIiCTh
B-nimdouuTis 3a BMicToM iMyHOr1o0yaiHiB kiaciB IgG,
IgA, slgA, IgM. Pesynbsrat OOCHiIXEHHSI CTaHy T'yMO-
PpaJibHOI TJAaHKM iMYHITeTy aiTell 3 BA y nnHamili JTikyBaHHS
Ta TTOPiBHSIHO 3 TPYIOIO 3[I0POBUX JIiTEi TPOIEMOHCTPOBA-
HO Ha puc. 1.

ITpu nmoyaTkoBomy obcTexxeHHi piBeHb IgE OyB B 000X
TepaneBTUYHMX TpyIlaxX BipOTiZHO BMIIUM IOPiBHSHO i3
KOHTpoJibHOIO Tpymoto (p < 0,001), mpuyomy iHTEHCUB-
HICTb 30iIbILIeHHS OyJia IMTOPIiBHSIHHOIO. Take MiTBUIIEHHS
BMmicty IgE y xBopux Ha BA cBimuniio rpo pyHKIiOHaIbHY
HaIpyXeHiCTh T'yMOpaJbHOI JaHKMU iIMYHITEeTy. ¥ IUHaMiLli
JikyBaHHs piBeHb IgE BiporinHo 3nususcs (p < 0,001) B
KOXHilt 3 IpYyII 10 PiBHSI KOHTPOJIIO.

BusiBneHo TakoxX Mpu MOYATKOBOMY OOCTEXEHHI MO-
piBHSIHHE B 000X Tpymnax BipOrimHE 3HIKEHHS MO0
KOHTpoJIbHOI rpynu piBHs IgA (p <0,01), sIgA (p <0,001),
IgG (p < 0,01). IMokasuuk IgM Tex OyB €110 3HUXKEHUM
(p > 0,05). Micnst mpoenenHst CJIIT ta ITIIIT piBeHb 111X
noka3HuKiB BiporigHo (p < 0,05) maBUIIMBCS B KOXHI 3
TpyT.

CraH KJITMHHOI JJaHKM iMYHIiTeTYy Ha MOMEHT I10YaT-
KOBOTO OOCTEXEHHS Ta B IPOLIECi JIiIKyBaHHSI HaBEACHO B
Tabn. 1.

Ha mouaTky oOcCTexXeHHsI CIoCTepirajaoch BiporizHe
3HWKEHHSI TIOKa3HUKIiB KIITMHHOI JIAHKM iMYyHITETy —
CD3+, CD4+, CD8+ nimdouuris (p < 0,05) i BonHOUAC
nesike (p > 0,05) 36imbrrenass NK-kiitia (CD16+ niMdo-
LIUTIB) B 000X rpyrax MopiBHSHO 3 TPYIOK KOHTPOJTIO.

3HWXeHHST ofHo4YacHoO sIK piBHs CD4+ (T-xenmnepis),
TtaKk i CD8+ (umrorokcnuHux T-niMpOIUTIB) MOXe CBil-
YUTHU TIPO 3arajbHe MPUTHIYeHHS T-KJIITUHHOTO iIMYHITeTY,
CIIPUYMHEHE IUCPETYJISIIEI0 Ta BUCHAXEHHSIM IMYHHOI
cucremu. IMigsuimenus CD16+ MoxHa MOSICHUTH 3aXUC-

Hoto peakiiero NK-KJIiTHH, sKa Horomarae peryatoBaTi
6ananc Mix Th1/Th2-imyHiTeToM.

IMicng nikyBanHs piBenbr CD3+ BiporigHo 3pic B 060X
tepareBTMuHUX Tpymnax (p < 0,05) MopiBHSIHO 3 TTOKa3HU-
KOM J10 JlikyBaHHs. Takuii pe3yabTaT CBIAYUThH PO MO3U-
TUBHI 3MiHM B iIMYHHill CHUCTEMi Ta € O3HAKOIO 3MEHILIEHHSI
aJIeprivHOTO 3arajieHHs.

V munamini mikyBanHs piBHi CD4+, CDS8+ Biporin-
HO (p < 0,05) BiTHOBMJINCH O PiBHS KOHTPOJIBHOI TPYIIN
B 000X TepameBTUYHUX Tpyrnax. IMyHOPeryasiTopHUIl iH-
nekc 3pic y rpyni CJIIT Biporintno (p < 0,05) 31,07 £ 0,21
mo 1,25 + 0,17, a B rpyni ITIIIT — gemio miaBUIIMBCS
(p>0,05)31,15+£0,11 g0 1,18 & 0,24 (y KOHTPOJIBHil1 rpy-
i BiH ctaHoBUB 1,35 £ 0,25), 11e CBiqYUTh PO BiTHOBJICH-
Hs1 OajlaHCY MiXX aKTMBALli€10 Ta iIMyHHOIO TOJIEPAHTHICTIO.

B o00ox TepaneBTUYHUX TIpyIax MiABUIIEHUI PiBEeHb
CD16+ HopMaJtizyBaBcst 0 PiBHSI KOHTPOJIBHOI IPYITH, 1110
BimoOpakae MOPIiBHSIHHUI BIJIMB Ha 3arajbHe 3HUKEHHS
iMyHHOTO HaBaHTaXXCHHSI Ta HOpMaJi3allito OansaHcy Mix
BPOIKEHUM i aZalITUBHAM iMYHITETOM.

BincoTok daroumTyounx KITWH Bil 3aTajbHOI KiJlb-
KoCTi HeiTpodiniB (parountapHuii iHgekc, DI) Oys
3HIDKEHUM B 000X IpyIlax Ha Mo4YaTKy OOCTeXXKeHHS i Bi-
porinHo (p < 0,05) 3pic mim BIUIMBOM Teparlii 10 piBHS
rpynu KoHtpouto. Lle moxe OyTu pesynbraToM crabijiza-
uii T-kyIiTHHHOrO GanaHcy, 1O CIpUsIE KPALLiid peryJsuil
¢arouurtosy.

Ha nmoyaTky o6CcTexXeHHsI MPOBEAECHU KOpeasiiHuii
aHaJli3 3a paHToBUM Kputepiem CriipmMeHa BUSIBUB iCTOT-
Hi MO3UTUBHI Kopessitii Mixk piBHem IJI-4 Ta KinbKicTio
CD4+ nimdouwuris, cyononynsiuiero CD8+ kJiTuH, KOH-
neHTpamieio IgA ta IgE. CrnocrepiraBcst TakoxX BHCOKUIA
cTyniHb Kopensuii Mixk piBHeMm IJI-18 Ta BMicTom CD4+
JnimdouuTis, KinbKictio CD22+ Ta paronurapHuM iHIeK-
coM. i icroTHi Kopesiii BinoOpaxkeHi Ha puc. 2.

Kopensuis 1JI-4 3 CD4+ (r 0,522) ta CD8+
(r =0,509) Bkasye Ha MOMipHUIi TO3UTUBHUI 3B’SI30K MiK
UM iHTepJieliKiHoM Ta T-jiMdbounTamMmu, 1o MiaATBEPIXKYE
1ioro posib y peryssilii iMmyHHo1 Binnosiai. CuibHa Mo3u-
tuBHa Kopessuisa 3 IgE (r = 0,833) miaTBepmkye Kiro4do-
By poib 1JI-4 B anepriunomy IgE-3anexxHoMy 3amajieHHi,
OCKIJIBKM 1IeH iHTepJelikiH cTumyitoe rpoaykitito IgE. TTo-
MipHa Kopesis 3 IgA (r = 0,605) Bka3ye Ha y4dactb [J1-4
Yy perynsiii MpoayKyBaHHSI LIbOTO 3aXWCHOTO aHTUTINA.
CunbHa Kopensauig JI-1p 3 CD4+ (r = 0,678) ta CD22+
(r = 0,739) nemoncTpye BaxmBy poib IJI-1 B aktuBanii

Ta6suuys 1. NMopiBHANbHWIT aHaNi3 NOKa3HUKIB KJIITUHHOT TaHKV iIMYHITeTy gite go i nicns nikysaHHs BA
(3 aogasanHam CJIIT a6o MNLUIT go 6a3ucHoi Tepanii), M+ m

MoKasHKH KoHTponbHa Fpyna CIIT Fpyna MWIT
rpyna Oo Tepanii MNicns Tepanii Ho Tepanii MNicnsa Tepanii
CD3+-nimcountun, % 52,34 + 1,50 29,45 + 1,65 64,55 + 0,44* 28,29 + 1,69* 65,20 + 0,53*
CD4+-nimcountun, % 44,20 + 2,40 18,24 + 1,81~ 37,45 + 0,47* 18,05 + 1,25 37,95 + 0,34%
CD8+-nimcountn, % 33,60 + 1,20 17,0 +1,67* 30,15 = 0,40 15,58 + 0,88* 32,10 = 0,63
CD16+-nimcounTtin, % 11,63 + 0,90 17,39 £ 1,15 11,90 £ 0,24 17,6 £ 0,45 11,65+ 0,17
DI, % 58,00 + 2,50 50,14 +£ 0,48 62,80 + 1,44% 50,62 + 0,37 64,05 + 1,04*

Mpumitkn: * — BiporigHicTe Pi3HNLI NOKa3HUKa MOPIBHSIHO 3 KOHTPOJIbHOIO rpynoto, p < 0,05; # — BiporigHicTh
Pi3HULUi Noka3Huka y rpyni 8o i nicns nikysaHHsi, p < 0,05.
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gk T-, Tak i B-miMmdoruTiB. [lyke cuiibHa KOpesiiis 3 ¢a-
rouuTapHuM iHaekcoM (r = 0,877) miaTBepIKye 3HAUCHHS
1JI-1PB K KITI04OBOTO MPO3aNabHOrO LIUTOKIHY, 110 aKTH-
Bye ¢arouuTo3. Lli gaHi cBiguaTh Mpo HasBHICTh aKTUB-
HOTO 3arajieHHsI i3 3aJlydeHHsIM sIK crienudivyHoro (uepes
1J1-4), Tak i Hecrrenmbivnoro (yepes IJI-103) imyHiTeTy.

PiBHi nuTOKIHIB, sIK mpo3ananbaux (1J1-1B), Tak i mpo-
tusananbHux (IJ1-4), HaBeneHi y Taba. 2, B 000X TepareB-
TUYHMX TPYyIIax A0 JiKyBaHHS Oynm BiporimHo (p < 0,05)
MiIBUIIEHMMM IIOAO BiAMOBIZHMX piBHIB LIMTOKIHIB Yy
KOHTPOJIbHIM TPYIIi, 110 BKa3y€ Ha BUPAXKEHICTh ajepriu-
Horo 3amnajieHHs1 mpu BA Ta iMyHHy BiAIOBiIb 3a y4acTiO
T-xennepiB 2-ro tumy. Ilicasa nikyBaHnHs giteit 3 BA 3 no-
naBaHHsaM ACIT mo 6a30Boi Tepariii MOpiBHSIHHUM B 000X
rpynax 0yJio BiporinHe 3HwKeHHs 1J1-4 ta 1JI-10.

O6roBopeHHs

3MEeHIIIEHHST YacTOTu TIposiBiB BA i yactotu 3acrtocy-
BaHHs IIpeIapaTriB HEBIiOKJIAIHOI JOIIOMOTH € 30JI0TUM
craHgapToM ImiaTBepmkeHHs edektuBHOocTi ACIT [17].
1li xpuTepii € KITIOYOBUMH MapKepaMU YCIIIIHOCTI JIKYy-
BaHHsI, OCKIJIbKM BOHM 0O€3lOCepeaHbO BimoOpaxkaloTh
MOJIIIILIEHHS] KOHTPOJIIO 3aXBOPIOBAHHS Ta SIKOCTI XUTTS
nauieHta. ACIT cnpsimoBaHa Ha 3MiHY iMyHHOI BiIMmoBimi
OpraHi3My Ha ajiepreH, 110 B YCHIilIHUX BUITaaKaX MpHU3BO-
JIATH 10 3MEHILIEHHS! CUMIITOMIB Ta OTPeOU B CUMIITOMA-
TUYHOMY JiKyBaHHi. [Tpu nmopiBHsiHHI epekTrBHOCTI CJIIT
Tta [IIOIT mono BMIMBY Ha KIHIYHI MOKAa3HUKU OyJIO
BUSIBJICHO CTATUCTUYHO 3HAUyllle Ta IMOPIiBHSIHHE 3MEH-
meHHst cumntomiB BA i 3BKIT B 060X TepameBTUYHMX
rpynax Ticist 3aBepileHHs JlikyBaHHs. OTpuMaHi pe3yJib-

1100 3HMKEHHSI BUKOPUCTAHHSI CUMIITOMATUYHMX Tpe-
napatiB y rpymi ITHIIT, mo nmosicHIOBajoCch HUMM $SIK Ha-
CJIiIOK HEAOCTATHHOTO TOTPMMAHHS CXeMU Teparlii B rpyITi
CJIIT.

[TpoBeneHe HaMM JOCHTIIKEHHSI BUSIBUIO 3HUKEHHS
piBHS eo3nHODiIbHOTO 3anajaeHHs B pe3yibraTi ACIT, o
IMITBEPIKYETLCA BipOTIZHUM 3MEHIIEHHSIM OIiTbII HixX
VIBiUi KiJIbKOCTI €03uHO®iNiB y nepudepuuHiii Kposi Ta
Ha3aJIbHOMY CEKpeTi B 000X TepalleBTUIHUX Tpynax. [Tpu
upomy ITIIIT mokaszana meino Kpainy AUHaAMIiKy ITOpiBHSI-
Ho 3i CJIIT. OTpuMaHi pe3yabTaT YaCTKOBO Y3TOIKYIOThb-
csa 3 nanumu V. Berce et al. (2024) [24], sKi oLiHIOBaIu pi-
BEHb €03MHOMIIBHOIO 3aMaJeHHs 32 3MiHOIO PiBHSI OKCHUILY
azory y BuauxyBaHomy nositpi (FeNO) i xoua it He BUSIBU-
JIM CTATUCTUYHO 3HAYYIIMX 3MiH LIbOTO MMOKAa3HUKA, MPOTe
3a(pikcyBanu 3HauHe noJinmeHHs GyHkiii rereds (FEV1)
y aiteii npu 3actocyBaHHi [TLLIT. Lle cBiguuTh mipo Te, 110
pizHi Metonu ACIT MOXyTh MaT HEOAHAKOBY e(EeKTUB-
HICTb 111010 Pi3HUX TTapaMeTPiB aJIepriuHOTO 3arajieHHs, 3
neBHoIo TepeBaroio INLIIT y 3HmkeHHI eo3uHODiIIEHOTO
3amajieHHsI.

Pesynbsratu paHmoMizoBaHOTO KIiHIYHOTO MOCIiIKEH-
Hs1 M.A. Elmoniem et al. (2024) [25], y ssKoMy piBeHb €0-
3UHOMIILHOTO 3amajeHHs OLIiHIOBaJM 3a 3MiHOIO PiBHS
€03MHOMDIIIB Y MOKPOTUHHI, MiATBEPAWIM CTIHKUI eheKT
3MEHIIEHHS 1IbOTO TOKa3HMKa B 000X TepameBTUUHMX
rpynax. lleit edekT OyB MOpPIBHAHHUM MiX Tpyramu, a
CTATUCTUYHA 3HAUYILIICTh PE3YJIBTAaTiB TMiABUIYBaJach y
npolieci JikyBaHHS yepe3 6 micauiB (p = 0,01) i yepe3 pik
(p = 0,003). [Npu ubomy He OyJIO BUSBJICHO IEepeBaru TOro

cinimkenb A H. Atta et al. (2019),
C. Vogelberg et al. (2020), V. Berce
et al. (2024), M.A. Elmoniem
etal. (2024) Ta cucreMaTU30BaHUX
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r=0,877; p < 0,01

TomiB (92,5 mpotn 89,5 %) Ta
100 3MEHIIEHHST 3aCTOCYBaHHS
MperapariB HeBiIKIaaHOI Teparii
(95,3 nmpotu 93,4 % BinMOBiTHO).

C. Vogelberg et al. (2020) [23],

@

HATOMICTh, CIIOCTepiraayd OilbII
3Hauylle KJIiHIYHE MOiMIIeHHSs

PucyHok 2. IcToTHi kopensauyii untokiunis IJ1-4, IJ1- 13 Ta imyHonoridyHux
nokasHukiB giteii 3 BA ocHoBHOI rpynu go nposegeHHs ACIT

Ta6nuys 2. MopieHanbHuii aHania sBnaney CJIIT ta MLUIT Ha piBeHb NPo- i NPOTU3anasbHUX LNTOKIHIB

y cupoBarTui kposi giteii 3 BA, M £t m

MoKazHUK Mpyna KoHTposIo Fpyna CJIIT (n = 35) Fpyna MLWIT (n = 35) =
(nr/mn) (n=30) Do tepanii | Micns Tepanii | o Tepanii | Micnsa Tepanii
1Nn-1p 2,80 + 0,15 11,30 £ 0,29 5,30 + 0,13 11,90 £ 0,14 4,96 + 0,16 0,071
11-4 3,21 0,14 17,90 £ 1,14 458 + 1,45 18,11 £ 1,14 4,49 + 1,51 0,112

Mpumitka: * — piBeHb 3HAYNMOCTI BigMIHHOCTi Mi>K TepaneBTUYHUMU rpyrnamu rnicss JsikyBaHHs.
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Y iHIIIOTO METOMY Tepallii Ta CTaTUCTUYHO 3HAYYIIOL Pi3-
HMII MiX rpynamu (Z = —1,06; p = 0,28) [25].

OcHOBHi MexaHi3Mu, 1o JexaTb B ocHoBi ACIT,
BKJIIOYAIOTh 3MiHU B KJjacax iMyHornoOyniHiB (IgA, IgE
Tta IgG) Ta iHAYKIiI0O iIMYHOCYIIPECUBHUX PEryISITOPHUX
T-xnitun [28].

O6uasa mMetonu ACIT npopeMOHCTpyBaJld MOPiBHSIH-
HuUli eeKT y 3MeHIlIeHHI (YyHKIIOHATbHOI HaMpyXKeHOCTI
TYMOpPAJIbHOI JJAHKY IMYHITeTYy: B IMHAMILIi JIIKyBaHHS pi-
BeHb IgE BiporimHo (p < 0,001) 3HMKyBaBcs B KOXHIM 3
TPYII 10 piBHS KOHTPOJII0. Harri pe3ynsraTty y3romKyoThes
3 pe3yJbTaTaMu, OTPUMAHUMU B KIIIHIYHUX JOCiIKEHHSIX
M.M.H.M. Gomaa et al. (2024) ta M.A. Elmoniem et al.
(2024) [25, 29]. BonHouac A.H. Atta et al. (2019) BcTaHOBU-
JIM HECYTTEBY Pi3HUIIIO B cepefHix piBHsX IgE Mix mokas-
HHMKaMHU J10 JIIKYBaHHSI Ta yepe3 6 MiCsIIIiB ITiC/IT OTPUMaHHS
nauientamu CJIIT a6o ITLLHIT [22]. Lle Moxke TTosICHIOBa-
TUCSl HEBEJIMKUM TepMiHOM Teparii, ockiibku 3miHu IgE
HasiexxaTb 10 «BiarepmiHoBaHux» pesynsratiB ACIT, 1o
MOXKYTb MPOSIBJISITUCH MiHIMYM uepe3 pik Teparrtii [30].

Posrnsgnmatoun ckiagHy B3aEMOJII0 ajiepreHCIelm-
¢ivnux IgE, IgG Ta IgA Ta BiamoBiZHMX KIITMHHUX pe-
LIETNITOPIB MPU aJIePTiYHUX 3aXBOPIOBAHHSAX i 1i 3HAYEHHS
IJI AiarHOCTUKM, JiKyBaHHS Ta IPO(MiIaKTUKM aJieprii,
M.H. Shamiji et al. (2021) akueHTyBaIu yBary Ha iHIyKIIil
anTutin IgG Ta IgA no enitonis IgE nin BriuBom ACIT, 1o
MPU3BOAUTH 10 KOHKYpeHii 3 IgE 3a 3B’a3yBaHH 3 ajep-
TeHOM i 3arro0irae ajepriyHuM peakiisim [31].

Y mnoasiitHOMY ciinoMy I1ane60-KOHTPOJIbOBAHOMY
yotupupiuHomy pociimkenHi M.H. Shamji et al. (2021)
[31] 84 ocobu Oynu po3nijieHi Ha TpU TepareBTUYHI TPYIIN:
1) CJIIT, 2) ITIIIT i 3) rpyma, 110 oTpuMyBaia riamnebo. ¥
muHamimi gikyBanas [TIHIT inmykyBana Bui crienndivaHi
piBHi IgG4, nix CJIT, natomicts CJIIT ingykyBama BuIIi
piBHi IgA gK y cupoBarTili, Tak i B Ha3albHil piguHi. Hay-
KOBIIi 3a pe3yJbTaTaMM J0C/iIKeHHsI BUCIOBUJIU TillOTE3Y,
1110 BUpOOIeHHs IgA € oCHOBHUM 0i0J10TiYHUM (DaKTOPOM
pizHuui mixk CJIIT i TTHIIT [32].

AHanisyrouu piBHi IgA B auHamiui JlikyBaHHS, MU
OTpPUMAaJIM YaCTKOBO Y3TOJKEHi 3 BUILE3raJaHUM HOCTi-
JDKEHHSIM Pe3yJIbTaTh, a cCaMe — 3MiHM CUPOBAaTKOBOTO IgA
Oy/IM MOPiBHAHHUMMU B 000X TepareBTUUHUX Ipyrax, a oT
iHTeHCuBHicTb 3MiH sIgA Oyna Bumoro B rpyni CJIIT, in-
TeHCUBHICTb 3MiH IgG — Bumoro B rpyri [THIIT.

BinminnocTti mokasnuka IgM, 1o BiporimHo Imim-
BUILMBCS IIiCJIS JIIKyBaHHS B KoXHiil 3 rpyn (p < 0,05),
CTOCOBHO PiBHsI IILOIO MOKa3HMKA Y KOHTPOJIBHIM TPyITi
3a iHTEHCHMBHICTIO MEHIII CYTTEBi, HiX 3MiHU ITOKa3HU-
kiB IgE, 1gG, IgA Ta sIgA, oTxe, MOXYTb BimoOpaxkaTu
JIMIIEe 3arajbHy akTHBallil0o iMyHHOI BimmosBimi. PiBeHb
B-nimdpouutie CD22+ micis jgikyBaHHS aelio 3pic, aie Li
3MiHU He Oy BiporimHumu (p > 0,05), i e cBiguuTh PO
Te, 1110 BILJIMB Ha 11eil MOKa3HUK, MOXKJIMBO, HE € OCHOBHUM
mexaHizmom ii CJIIT Ta TTIHIT.

AHaJi3ylouu CTaH KJIITUHHOI JJAHKU iMYHITETY, MU 3a-
dikcyBanu BiporigHe 3poctaHHs piBHa CD3+ mimdomu-
TiB y IMHaMILi JIIKyBaHHS B 000X T€paneBTUYHUX TPpyMax
(p < 0,05). 3a3Hauena nuHaMmika Oyja OeIIo OUTBII BUpa-
xkenHoto y rpymi ITLHIT, omHak micis 3aBeplieHHS JiKyBaH-
Hs piBeHb CD3+ xiitun y rpynax CJIIT i ITLIIT 6yB cra-

TUCTUYHO TMopiBHIHHUM (p > 0,05). Lleit pe3yasraT Mmoxe
CBITYMTH PO aKTUBaLil0 T-KIITMHHOI JaHKU aJanTUBHO-
ro iMyHITeTYy.

YrponoB:x JIiKyBaHHSI B 000X TepaneBTUYHUX Tpyrax
crioctepirajgocst BiporigHe minBuIleHHsT piBHSI sk CD4+
T-nimdornuris, Tak i CD8+ T-nimdbouuTiB 10 piBHS, IM0-
PIBHSIHHOTO 3 TOKa3HUKaMM KOHTPOJIbHOI Tpyrnu. Take
3pOCTaHHSI MOXE PO3IiHIOBATUCS SIK MPOSIB KOMIUIEKCHOT
IMYHHOI BiIITOBIii, 110 OXOILTIOE ACKiIbKa KIIIOYOBUX Me-
XaHi3MiB:

1. CD4+ T-xnitunu, 3okpema Th2-cyomomynsiisi, Bi-
JirpaloTh IIPOBiAHY POJIb Y 3aIyCKY F'YMOpPaabHOI BiIIOBIi,
peryssiiii mpoayKuii aHTUTLI Ta ()OpMyBaHHI iMYHOJIOTiU-
Hoi mam’ati. [TinBuieHHs ix piBHs B ymoBax ACIT moxe
BiToOpaxkaTu KOPEKILil0 iIMyHHOrO AucOalaHCy MLIISIXOM
3HMXKEeHHsT HaaMmipHoi Th2-omocepenkoBaHOI aKTUBHOCTI,
XapaKTePHOI JJ1s aJIepriyHMX CTaHiB.

2. CD8+ murorokcuuHi T-npiMmbouutn 3milCHIOIOTH
eiMiHallil0 KJIITUH, YIIKOMXEHUX BHAC/ITOK XPOHIYHOTO
3aITaJIeHHsI, Ta KOHTPOJIIOIOTh Mepedir 3amaabHOl BiAIOBi-
mi. [x 3pocTaHHS MOXXe CBiTUMTH TIPO MTOCHICHHS KIIITHH-
HOI iIMyHHOI aKTUBHOCTI, 30KpeMa, Y KOHTEKCTi iMyHOpery-
JISILIT Ta MIPOTHU3anaJbHOTO KOHTPOIIO.

Takum yrHOM, OfHOYACHE MiABUILEHHS piBHiB CD4+
i CD8+ T-kJIiTMH MOXe PO3IJIsIaTUCS SIK O3HaKa KOMII-
JIEKCHOI iIMyHHOI peaxilii, Il10 MPOSIBISIETbCS Y BiTHOBIEH-
Hi 6anaHcy Mixk Thl- i Th2-tunamu iMmyHHOT BiAMOBiAi Ta
CKOOPAMHOBAaHI aKTUBALLil IK TyMOPaJIbHOI, TaK i KJIITUH-
HOI J1aHOK iMyHiTery. Taki 3MiHM CBimYaTh PO CUCTEMHY
iMyHOJIOTiUHY TIepeOyIoBY, III0 BUXOAMThH 3a MeXi CYTO
CUMITOMATUYHOI [ii, MiATBEPIKYIOUM ITaTOTCHETUIHUI
noteHwian ACIT gk MeTomy JiKyBaHHS aJlepridHUX 3aXBO-
pIOBaHb.

AHaizyioun 3MiHU y PiBHSIX LIUTOKIHIB, SIKi BKa3ylOThb
Ha tunu 3anaieHHst (Thl/Th2), y Hamomy aocCmimKeHHi
MU BUSIBUIIU icTOTHI (r > 0,7; p < 0,01) mO3UTUBHI KOpeisi-
wii JI-1 3 CD4+, CD22+ Ta arouuTapHUM iHIEKCOM,
IO MiATBEPIKYE BaXJIMBY POJIb LBOTO MPO3aNajbHOTO
LIMUTOKiHY B akTuBalii sk T-, Tak i B-niMmdoruTis Ta itoro
KJIIOYOBE 3HaYEHHS B akTHBallii parouurosy. Lli pesynbra-
TH Y3TO/DKYIOTBCS 3 KOTOPTHUM fociimkeHHsiM M.W. Han
et al. (2024), mo sikoro 6y:1o 3amydeHo 240 miTeit BikoM Bim 6
1o 10 pokis, cepen sikux 113 miteit Maii B aHaMHe3i Jn1ie
AP, a 127 niteit — noegnanHsa BA ta AP. baratodakropHuit
aHaJIi3 IeKiJIbKOX pi3HMX OioMapKepiB y IbOMY JOCTiIKeH-
Hi [TOKa3aB, 10 MiaBuieHui piseHb IL-16 > 10,84 mr/mu
CBimuuTh 1po 7,85-KkpaTtHe 30inbieHHs pu3uky (p = 0,005)
IporpecyBaHHs KoMopOigHoro nepebdiry AP ta BA i moxe
BKa3yBaTU Ha 3HMKEHHS (PyHKIIil JIeTeHb, a TaKOX € I10-
TEHUIAHOIO MILIEHHIO JUISl PAHHBOTO BTPYYaHHS Ta JIKy-
BaHHS [33]. Y HalloMy TOCTiIKEeHHI MPU OLliHIOBaHHI 3MiH
piBus 1JI-1B y nuHawmini JiKkyBaHHSI 3 BUKOPUCTaAHHSIM
ACIT 0Oysi0o BCTaHOBJICHO BipOTiliHE 3HWXXEHHSI KOHIEH-
Tpalii 1bOro mpo3anajibHOro MUToKiHy sIK y rpymi CJIIT,
tak iy rpymi ITLLIT. 3okpema, y maii€HTiB, SIKi OTpUMYyBa-
s CJIIT, pisens JI-1f 3am3uscs 3 11,30 + 0,29 nir/mit 1o
5,30 £ 0,13 ir/mut, a B rpymi ITIOIT — 3 11,90 £ 0,14 ir/mu
10 4,96 + 0,16 nr/ma (p < 0,05 mwis 06ox rpym). [Mompu
MMO3UTUBHY TMHAMIKY, MoKa3HuKu LJI-1[ micis aikyBaHHS
3IMIIATUCS BUILIMMU 32 3HAYEHHSI KOHTPOJIbHOI TPYMU

Tom 20, N2 4, 2025

www.mif-ua.com, http://childshealth.zaslavsky.com.ua 25



OpwuriHaAbHI AOCAIAXeHHS / Original Researches

(2,80 £ 0,15 rir/mn). [pu NOpiBHAHHI AMHAMIKY 3HUKEH-
HSI MiX IBOMa TepaleBTUYHMMM I'pyllaMu CIIOocTepiraiacs
TeHAEeHIIisI 10 Oibin BUpaxeHoro edekty y rpymi ITLIIT,
OJIHAK BUSIBJIEHA Pi3HULISI HEe OyJia CTATUCTUYHO 3HAYYIIIOI0
(p=0,071).

PiBui 1JI-4 BiporinHO 3HU3WIMCS TICasT 3aBEpIIECHHS
ogHopiuHoTo Kypcy ACIT B 000X TepalleBTUYHUX IpyIiax
(p < 0,001). BogHouac MOpiBHSHHS KiHLIEBUX 3HAYE€Hb
MiX TpyaMM He BUSIBIWIO CTaTUCTUYHO 3HAYYIIOI Pi3HULII
(p = 0,112). Ilomibny muHamiky piBHiB 1JI-4 Oyno 3adik-
COBaHO TakKoX y mociimkeHHi Z.X. Wang i H. Shi (2017)
[34], 1110 1OIATKOBO MiATBEPIXKYE pe3yIbTaT! HAILIOTO CIT0-
CTEpEeXEHHS.

AHaniz 0e3leku Ta IMepeHOCUMOCTI 000X METOMIB Yy
nefiaTpU4Hii MOMyJsauii € MPeaMeTOM YUCIEHHUX AOCHTi-
JIKeHb OCTaHHiX pokiB [15, 35—37]. IIpocniekTuBHE €B-
porneiicbke mocmimkeHHs: D.R. Rodriguez et al. (2017), y
sIKOMY OYJ10 olliHeHO 1563 manieHTH (cepeaHiii Bik + ctaH-
napTtHe BiaxuieHHs: 11,7 = 3,9 poky; puHIT OyB NpucyT-
HiM y 93,7 %; act™a: 61,5 %; nonicencubinizauis: 62,5 %),
MAIILIO BUCHOBKY, IO B peaJbHUX MeIiaTPpUIHUX yMOBaX
ACIT e 6e3neunoro [16]. CucTeMHi peakiiii TparuIsiioTbCst
pidKo i 3a3BUYail MalOTh HE3HAUHY TSIKKicTh. DakTopu pu-
31Ky CUCTEMHUX peakliiii, moB’sa3aHux 3 ACIT, Bki1ovyaloTh
noJliceHCuOTi3allilo 10 MWIKY, eKCTPaKTiB MWIKY TpaB i
MNPUPOAHUX €KCTPaKTiB (MOpiBHSIHO 3 ajeproigamu). Illo
CTOCYEThCS TIOPiBHSIHHS ABOX MeToniB BeneHHs ACIT, to
3a npodinsmu 6e3reku CJIIT BUSBASETHCS OE3MEYHIIION0,
Hixx ITHIIT [16]. IMomi6Hi BUCHOBKM HaBeleHi y HacTa-
HOBI 3 ajiepreHHol iMyHoTeparnii HiMelibkoro ToBapucTsa
aneprii Ta kiiHiuHO1 imyHosorii (DGAKI), po3pobieHiit
O. Pfaar et al. (2022), me 3a3HayeHO, IO CUCTEMHI peak-
mii 3yctpivarotbes mpu CJIIT, ane 3HauHO pinire, HiXX IIpu
TTHIIT. Ilomo anadinakcii Ta iHIINX TSKKUX CUCTEMHUX
peaxuiii, CJIIT Takox Mae Kpauiuii mpodiab 0e3MeKu mo-
piBusiHo 3 ITIHIT [17].

VY Hamux CIIOCTepeXeHHSIX MU 3adiKCyBallM JIMIIE
KiJIbKa He3HAUHUX MIiCLIEBUX peaKliili Mmi yac mMpoBeASHHS
TTLIIT, six-0oT moyepBOHiHHS a60 HAOPSIK, AiaMeTp SIKUX He
nepesuiryBaB 5 cM. Lli peakitii He mOTpeOyBaau JiKyBaHHSI
AHTUTICTAMIHHUMHU 3ac00aMM i HE MaJii CUCTEMHOTO Xa-
paktepy. [1pu npoenenHi CJIIT He criocTepiranocs ko/-
HUX HEraTUBHUX MOOIYHUX e(heKTiB.

BucHoBkMU

1. Ilpu mpoBeneHHi JiKyBaHHsS 3 AOJaBaHHSIM 10 Oa-
3ucHoi Tepamii CJIIT ta ITLLIT crocrepiranack mo3auTuBHA
JMHaMiKa ITOKa3HUKIB KJIITUHHOI JJaHKHU iIMyHITETY, a came:
BiporinHe migBuieHHs piBHa CD3+, CD4+ ta CD8+
KJIITUH [0 PiBHS KOHTPOJBHOI TPYIIM, IO CBiMYUTH MpPO
KOMIUIEKCHY IMyHHY peaklilo Ta € O3HaKOI MOCUJIEHHS
T-xnituHHOI Bignmosifi. IMyHOperyJsTOpHUi iHIEKC Bi-
porigHo (p < 0,05) 3pic y rpyni CJIIT, a 'y rpymi ITIIIT —
nento miasumuses (p > 0,05), e CBimIuTh Mpo BiANOBiAHE
BiTHOBJIEHHS OajlaHCY MiX aKTUBAIIi€I0 Ta IMyHHOIO TOJIe-
PaHTHICTIO.

2. Ilpu 3MmeHIIeHHI (YHKIIOHAIHHOI HaIIpyKeHOC-
Ti TyMOpaJIbHOI JaHKKU iMyHiTeTy oommBa Metonu ACIT y
OUHAMILl JIIKyBaHHSI IIPOAEMOHCTPYBAIU ITOPiBHSIHHUI
e(eKT II0A0 CYTTEBOIO 3HIZKEHHSI O PiBHS KOHTPOJIIO

anepreHcneuudiudoro IgE. 3minu cupoBaTtkoBoro IgA
Oy/y MOPiBHSIHHUMM B 000X TepameBTUYHMX TIpymHax, a
OT iHTEHCUBHICTb 3MiH sIgA Oyna Buior B rpyni CJIIT, a
iHTeHcuBHicTb 3MiH IgG — Bumoro B rpymi ITLHIT. Otxe,
BOYEBMAb, HEOOXiAHi MOJAIBILI JOCTiIXKEHHS A1 IiATBEp-
JIKEHHST UM CIIPOCTYBAHHS iCHYIOUMX B HAyKOBIi1 JliTepary-
pi TiMmoTe3 Tpo BiAMIHHOCTI Y KJIITUHHUX i MOJIEKYJISIPHUX
MexaHizmax 1Box meToiiB ACIT Ha ocHOBI iudepeHiatb-
HoI iHAyK1ii iMmyHormoOymiHiB IgG ta IgA.

3. Ilicnga nmikyBanHs giteit 3 BA 3 momaBanusm ACIT
1o 6a3oBoi Tepamii B 060x rpymax (CJIIT Ta ITIIIT) crio-
crepirasach Moaudikallis HUTOKIHOBOro Npodiiio: Bipo-
riIHe 3HIDKEHHS PiBHS MPO3anajbHOro HUTOKiHy IJI-1[3
Ta NpoiILHOTO ISl alepriyHol BilMOBiAi MpoTU3anaib-
Horo 1uToKiHy IJI-4. TTopiBHSIHHS AUHAMIKU 1IUX LIUTO-
KiHiB cBimumio Ha kopucTh [ILIIT, xouya craTucTUyHO
LISl pi3HUI MiX rpynamu Oysna He3Hauyiow (p > 0,05).
Taka Mmoaudikallisi HUTOKIHOBOTO MPOMiI0 CBITYUTD TTPO
(opmyBaHHSI iMYHOJIOTIYHOI TOJIEPAHTHOCTI O ajiepre-
HiB, 3MEHIIIEHHSI aKTMBHOCTI 3amajbHOTO TPOILIECY, 30-
Kpema IpurHiueHHs Th2-3amaieHHs, a TAKOX 3HIKEHHST
aJIepriyHOTO KOMITOHEHTA 3aXBOPIOBAHHS Ta 3CYB iIMyHHOT
BinmoBiai B 6ik Thl-tumy. Lle miaTBepaKye MOpiBHSIHHY
edexTuBHicTh CJIIT Ta INIIIT y BruinBi Ha MaTOreHeTUY -
Hi MexaHi3Mu BA, 1110 ¢BiZUUTh PO iX 301aTHICTh HE JIUIIIEe
MOJIETIIYBaT CUMIITOMU, ajie il 3MiHIOBaTH MeXaHi3Mu
3aXBOPIOBAHHSI.

IlepcneKTHBY MOAANBIIMX TOCTIIZKEHb. Y MOAATBIINX
JIOCHTIIKEHHSIX aBTOPU TUTAHYIOTh BUBUMUTH TIEPCOHi(iKo-
Banmii BrtuB CJIIT Ta ITLHIT y miteit 3 BA 3amexxHo Bin
Bapialliil TeHiB KacKaJIiB aTOIMiYHOTO 3arajJeHHs.

KonduaikT inTepeciB. ABTOpU 3asBISIOTH TIPO BiACYT-
HIiCTh KOH(QJIIKTY iHTepeciB Ta BJIacHOI (piHAHCOBOI 3alli-
KaBJICHOCTI IIpM MiATOTOBLIi JaHOI CTATTi.

Etuuni HOpMH. ABTOpU 3asIBJISIIOTH IIPO JTOTPUMAHHS
MPUHINIIB KOH(biAeHIIIMHOCTi, KOHLEeNii iH(hopMOBaHOI
3roAu Ta ypaxyBaHHsi ocHoBHMX TosiokeHb GCP ICH i
[enbciHchKoOiI nekiapallii 3 6ioMeIMYHUX JOCTiIKEHb.

Indopmania npo dinancyBannsa. lLle mocmimKeHHS
npodiHaHCcOBaHO 3 JepXXaBHOIO OOMKeETy i € (parMeH-
TOM IIJIJAHOBOI HAayKOBO-HOCIiIHOI poboTu Kadempu Iie-
nmiatpii Ne 2 HailioHanbHOrO MEIMYHOTO YHIBEPCUTETY
iMmeHi O.0. Boromornblst 3a TeMamu «OnTuMiszarisi mia-
THOCTMKM Ta JIIKYBaHHS aJlepriyHMX 3aXBOPIOBaHb y IiTeit
3 KOMOPOITHUMHU CTaHaMU» (HOMep AepKaBHOI peecTparlii
0116U002414) i «OcobamBoCTi KIiHIYHOTrO Tepediry Ta
JIiIKyBaHHSI OpOHXiaJbHOI aCTMM Yy JiTel 3 HAJIMILKOBOIO
MacoIo Tijla Ta OXKUPiHHSAM» (HOMep AeprKaBHOI peecTpallii
0120U100804).

Buecok aBtopiB. ITpoxopoBa M.I1. — KoHLUEMILIis Ta
IW3aliH JOCTiIKeHHsT, 30MpaHHs i1 00pobka maHux; Kyr-
KiHa A.B. — orjisin itepaTypu, aHali3 OTpUMaHUX JIaHUX,
HamnvcaHHS TeKCTY, o(hOpMIIEHHS iTIOCTpalliii.
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Comparative analysis of sublingual and subcutaneous
allergen-specific immunotherapy in children with bronchial asthma
sensitized to pollen allergens: effect on cytokine profile and immune response

Abstract. Background. Allergen-specific immunotherapy is
currently the only disease-modifying treatment for allergic disea-
ses. Among its delivery methods, sublingual (SLIT) and subcu-
taneous (SCIT) immunotherapy are commonly used. However,
comparative data on their efficacy and influence on immune re-
sponse in pediatric patients remain limited. The purpose was to
compare the effectiveness of SLIT and SCIT in children with ato-
pic bronchial asthma, focusing on their impact on cytokine profile
and immune response. Materials and methods. A total of 70 chil-
dren aged 5—17 years with mild to moderate bronchial asthma and
sensibilization to pollen allergens were enrolled and randomized
into two groups: group 1 (n = 35) — SLIT and group 2 (n = 35) —
SCIT. A control group of 30 healthy children was included for
baseline comparison. The follow-up duration was 1 year. Dyna-
mics of clinical symptoms, eosinophilic inflammation, cellular
and humoral immunity indicators, and I1L-1f and IL-4 cytokines
were assessed. Results. In both groups, a significant improvement
in disease control was observed: a decrease in the total score of
clinical manifestations of asthma (by 83.4 and 81.3 % in groups
1 and 2, respectively), symptom frequency (by 92.5 and 89.5 %),
and the need to use rescue medication (by 95.3 and 93.4 %). A
comparable reduction in eosinophilic inflammation was noted: the

level of eosinophils in nasal secretion decreased from 34.6 = 0.6 %
to 15.4 £ 0.8 % in group 1 and from 38.9 £ 1.8 % to 16.3 £ 0.5 %
in group 2; in peripheral blood — from 14.5+0.5%t0 6.2+ 1.5%
and from 15.8 £ 0.7 % to 6.3 £ 0.5 %, respectively. Both methods
of allergen-specific immunotherapy led to a decrease in IgE, an
increase in IgA (p < 0.001), and positive shifts in cellular immu-
nity. The immunoregulatory index increased in the SLIT group
from 1.07 £ 0.21to 1.25 £ 0.17 (p < 0.05), in the SCIT group from
1.15+0.11 to 1.18 £ 0.24 (p > 0.05). A comparable modification
of the cytokine profile was found: a decrease in IL-1f (p < 0.05)
and IL-4 (p < 0.001) without a statistically significant difference
between the groups (p = 0.071 and p = 0.112). Conclusions. SLIT
and SCIT have comparable effectiveness in the treatment of chil-
dren with atopic bronchial asthma, demonstrating comparable ef-
fects on immunity and cytokine profile. Both methods provide the
formation of immunological tolerance to allergens, suppression of
Th2 inflammation and a shift of the immune response towards the
Thl type, which indicates their ability not only to alleviate symp-
toms, but also to modify the course of the disease.

Keywords: bronchial asthma; children; sublingual allergen-
specific immunotherapy; subcutaneous allergen-specific immuno-
therapy
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Armed conflicts as a risk factor for the development
of dental caries in children

Abstract. Background. Armed conflicts in many regions of the world have a profoundly destructive impact on all
aspects of life, including the health of children. One of the least studied yet critically important consequences is the
deterioration of children’s oral health, driven by a complex interplay of physiological, social, and psychological factors.
The purpose was to conduct a systematic analysis of the impact of armed conflicts on the prevalence of dental caries in
children and adolescents, to identify key risk factors and to propose effective strategies for the prevention and maintenance
of oral health in wartime conditions. Materials and methods. A literature search was conducted in March 2025 using
the PubMed, Scopus, Web of Science, and Google Scholar databases, following the PRISMA 2020 guidelines. Only
publications written in English and issued prior to March 2025 were included. A total of 20 relevant studies were selected,
encompassing data on more than 125,000 children. Results. The analysis revealed that the primary determinants of
deteriorating dental health in war conditions include psycho-emotional stress, post-traumatic stress disorder, malnutrition,
socioeconomic hardship, poor oral hygiene, and limited access to dental care. Children exposed to traumatic experiences
demonstrated significantly higher rates of dental caries, periodontal disease, and poorer hygiene practices. A direct
association has been identified between caries prevalence and factors, such as poverty, parental education level, and
type of residence. While some evidence suggests that reduced sugar access during wartime may lower caries incidence in
isolated cases, the overall impact of armed conflict on children’s oral health is strongly negative. Conclusions. There is a
pressing need for the implementation of targeted preventive strategies, including the deployment of mobile dental clinics,
the use of telemedicine, oral hygiene education programs, psychosocial support, and volunteer-based initiatives, to ensure

the delivery of essential dental care to children living in crisis settings.
Keywords: dental caries; armed conflicts; review; children; enamel demineralization

Introduction

War remains one of the most devastating phenomena
in human history, inflicting widespread destruction and
violating the rights of all social groups, and most severely
children. Over the past few decades, armed conflicts have
engulfed multiple regions, including Afghanistan, Ethiopia,
Libya, Syria, and, more recently, Ukraine. These violent
confrontations leave profound and lasting scars on societies,
particularly among the most vulnerable populations. Chil-
dren, in particular, endure severe physical and psychological
suffering and are in urgent need of protection and support.

As of recent years, 176 armed regional conflicts have
been documented globally, marking the highest number in

the last three decades [1]. This alarming trend underscores
the growing prevalence of military threats worldwide and
the critical importance of studying their impact on civilian
populations, especially on children.

By the end of 2023, more than 117 million people had
been forcibly displaced due to persecution, violence, human
rights violations, and armed conflict. This figure represents an
increase of 8.8 million compared to 2022 making the largest
recorded annual rise in displacement to date. According to
the United Nations High Commissioner for Refugees, nearly
one in every 69 people worldwide is currently displaced [2].

Beyond their socioeconomic socioeconomic repercus-
sions, armed conflicts profoundly affect public health. Con-
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ditions associated with warfare, such as chronic stress, dis-
rupted access to clean water, medical services, and hygiene
products, create an environment that severely undermines
population health, particularly the oral health of children.

Oral health is an essential component of overall health,
contributing to the ability of individuals to engage in daily
life, and reach their full potential [3, 4]. According to the
World Health Organization (WHO, 2022), oral diseases, es-
pecially dental caries, are among the most prevalent global
health issues, affecting approximately 3.5 billion people
worldwide [2]. Of particular concern is early childhood
caries, which the WHO recognizes as a major global public
health problem. Its prevalence among children ranges from
60 to 90 %, representing a significant burden on both indi-
vidual well-being and health systems [5].

The purpose of this study is to conduct a systematic
analysis of the impact of armed conflicts on children’s oral
health, with particular emphasis on the development of den-
tal caries, as well as to identify key risk factors and propose
potential prevention strategies to preserve and improve oral
health in conflict-affected settings.

Materials and methods

In March 2025, a preliminary literature search was con-
ducted using PubMed, Web of Science, Scopus, and Google
Scholar to collect relevant publications concerning the im-
pact of armed conflicts on the oral health of children. This
systematic review was carried out in accordance with the
2020 Preferred Reporting Items for Systematic reviews and
Meta-Analyses guidelines, ensuring transparency and com-
prehensiveness in reporting [6].

Eligibility criteria and article selection

Only publications written in English and issued prior
to March 2025 were considered for inclusion in this review.
The search strategy involved using various combinations of
the following keywords: “children”, “war”, “caries”, and
“enamel demineralization”. To be eligible, studies had to
focus on populations comprising children under the age of
17, and full-text access was required to ensure the availabili-
ty of complete data for analysis. The final selection included
a range of designs, such as cross-sectional, epidemiological,
retrospective, and case-control studies. Notably, all book-
format publications were excluded from the scope of this
review.

Results and discussion

The initial search identified 1,069 publications that met
the selection criteria. After the removing duplicates, 875
publications remained; of these, 60 were excluded due to
irrelevant topics, the absence of the target population (chil-
dren), or lack of full-text access. A total of 60 articles were
included for full-text analysis, of which 40 were excluded
after thorough review for the following reasons: the pre-
sence of only general references to war without any analysis
of dental health status, the absence of a child population, or
a lack of specific indicators, such as dental caries, enamel
demineralization, or psycho-emotional condition. Con-
sequently, the final sample for this systematic review com-
prised 20 studies, encompassing more than 125,000 children

(Table 1). Most of them were conducted in the Middle East
and North Africa, which covers 15 countries.

In the world today, a significant number of countries are
affected by armed conflicts that underscore the urgent need
for a deeper understanding of how such events impact the
health of the children, particularly their oral health [7—9].
A growing body of research highlights both proximal (be-
havioral) and distal (social) risk factors associated with the
development of dental caries among children who have be-
come victims of war [10]. Behavioral factors include unba-
lanced nutrition, the presence of cariogenic bacteria in the
oral cavity, excessive sugar consumption, poor oral hygiene,
and limited fluoride exposure. Social factors encompass a
broader sociocultural and economic context: access to
healthcare, household income, parental education level,
and availability of healthy food. Collectively, these factors
shape conditions that may either facilitate or hinder the on-
set of dental caries in children, particularly those rendered
vulnerable by the consequences of armed conflict [11, 12].

One of the key intermediary factors influencing both be-
havioral and social determinants of health is emotional stress,
which significantly impacts the overall health of children,
including their oral health. A critical concern is that indi-
viduals who do not receive treatment for war-related trauma
remain at risk of developing recurrent psychological disor-
ders, even decades after the initial traumatic experience [13].
Emotional stress can also lead to a range of physiological and
psychosomatic changes that negatively affect oral health.
Specifically, stress has been associated with reduced salivary
flow and acid-base imbalance, both of which contribute to
the development of dental and periodontal diseases in chil-
dren [14, 15]. Children living in conflict zones or regions af-
fected by armed violence are frequently exposed to traumatic
events that significantly impact their emotional and physical
well-being [16]. Evidence from studies conducted during the
Syrian crisis demonstrates a clear association between war-
induced emotional stress and deteriorating oral health in
children. For instance, in a 2019 study by S.H. Hamid and
colleagues, children aged 9—17 with mental health or sleep
disorders more frequently reported poor dental and gum
health and were significantly less likely to brush their teeth
regularly (p < 0.05). DMFT (decayed, missing, and filled
teeth) scores did not differ significantly between children
with post-traumatic stress disorder (PTSD) and those in the
control group (3.13 £ 2.09 vs. 2.90 + 1.91; p > 0.05). How-
ever, children with PTSD had significantly more untreated
carious teeth and fewer filled teeth compared to their peers
(p <0.05; p<0.00001). Additionally, 73.33 % of adolescents
with PTSD had a moderate plaque index compared to 70 %
in the control group. In terms of periodontal status, 33.34 %
of children with PTSD exhibited severe gingivitis, whereas
30 % of the control group presented with only mild gingivi-
tis. Oral hygiene behaviors also differed notably: only 40 %
of children with PTSD reported brushing their teeth two or
more times per day in contrast to 60 % of children in the con-
trol group who maintained regular oral hygiene practices.
These findings underscore the critical need for integrated
psychiatric and dental health interventions during and after
armed conflicts to address both the psychological and physi-
cal health challenges faced by affected children [17].
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In a subsequent study by the same authors (2020) in-
volving 119 children aged 10 to 14 years, it was found that
those with PTSD (n = 57) who had been exposed to armed
conflict demonstrated a significantly higher level of dental
morbidity compared to children without signs of psycho-
emotional disturbance. These findings support the hypothe-
sis that psycho-emotional conditions, particularly PTSD,
are critical factors that negatively affect oral health and must
be taken into account when planning preventive and thera-
peutic strategies in pediatric dentistry during wartime [18].

Similar outcomes were reported in a study conducted by
A.A. Adeniyi et al. (2023), which included 1,411 mothers
and their children aged 6 to 12 years. The study revealed
a direct association between early childhood caries and a
range of socio-psychological stressors, including exposure
to violence, neglect, and the status of being internally dis-
placed, migrant, or refugee [19].

Further evidence is provided by W. Habal et al. (2024)
who found that adolescents aged 12 to 17 years with symp-
toms of mental health or sleep disorders were statistically
more likely to rate their dental and gingival health as poor,
were less likely to maintain regular tooth brushing habits,
and were more likely to smoke (p < 0.05). These results rein-
force the urgent need for integrated psychiatric and medical
care during and after armed conflict to address the multifa-
ceted health needs of children and adolescents [20].

In a study conducted in Syria, B.A. Alhaffar et al. (2019)
identified a statistically significant association between the

prevalence of dental caries and PTSD among 12-year-old
schoolchildren in Damascus. Dental health was assessed
using the DMFT index, which showed an average score
of 3.36. Notably, only 14 % of children were found to have
good oral health, while 86 % had at least one decayed, mis-
sing, or filled tooth [21].

Furthermore, armed conflict conditions frequently re-
sult in elevated rates of chronic malnutrition among chil-
dren, particularly those living in proximity to intense vio-
lence. Malnutrition, which is more severe and widespread in
conflict zones, contributes significantly to oral health issues,
including dental caries, its complications, and periodontal
diseases [17].

According to L. Abuhaloob et al. (2015), Palestinian
children exhibited low overall energy intake but consumed
high levels of sugar, significantly exceeding the threshold
recommended by the World Health Organization for sugar
as a proportion of total energy intake [22]. In another study
by L. Ballo et al. (2021) involving 706 children, a direct
association was found between dmft scores and daily con-
sumption of sugary snacks. The prevalence of caries, defined
asdt>1and dmft > 1, was 69.1 and 71 %, respectively, with a
mean dmft score of 3.23 (SD = 3.32). These findings under-
score the critical role of dietary habits in shaping oral health
of children [23]. Meanwhile, the study by E. Aoun et al.
(2023), which included 782 children aged 12 years, did not
identify a statistically significant association between dental
caries in permanent teeth (DMFT) and body mass index.

Table 1. Study characteristics

No. Author (year) Country Type of study design of p";‘:{;l?:; nts D ((;,L:?;I)dren
1| vankovié A. et al., 2003 F?e";gzoi?nda Epidemiological 556 6-12
2 | Jankovi¢ B. et al., 2004 F?e";ggoi?nda Epidemiological 335 6-12
3 | Ahmed N.A. et al., 2007 Iraq Cross-sectional 392 12
4 | Al-Otaibi M.F. et al., 2012 Yemen Cross-sectional 400 12
5 | Alhaffar B.A. et al., 2018 Syria Cross-sectional 811 12
6 | Riatto S.G. etal., 2018 Syria Cross-sectional 156 5-13
7 | Abuhaloob L. et al., 2018 Palestine Retrospective 112,710 6-16
8 | Hamid S.H. et al., 2019 Syria Case-control 60 9-14
9 | Youssefi M.A. et al., 2020 Iran Cross-sectional 460 7-12
10 | Hamid S.H. et al., 2020 Syria Case-control 119 10-14
11 | Arheiam A.A. et al., 2020 Libya Natural experiment 1,134 12
12 | Ballouk M.A. et al., 2019 Syria Cross-sectional 1,500 8-12
13 | Ballo L. et al., 2021 Libya Cross-sectional 706 6
14 | Aoun E. et al., 2023 Libya Cross-sectional 782 12
15 | Arheiam A. et al., 2023 Libya Cross-sectional 2,406 8-12
16 | Kizi G. et al., 2023 Spain Cross-sectional 198 1-17
17 | Habal W. et al., 2024 Syria Epidemiological 99 12-17
18 | Sheshukova O.V. et al., 2024 Ukraine Cross-sectional 330 6-11
19 | Cianetti S. et al., 2025 ltaly Cross-sectional 50 <17
20 | Alshayeb L. et al., 2025 Syria Cross-sectional 1,052 8-12
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When adjusted for child level factors, B = —0.08; 95% CI.:
—0.32 to 0.16; p = 0.58, and when adjusted for both child
and school level factors, B =—0.06; 95% CI: —0.30 to0 0.18;
p = 0.62. Despite the absence of a direct link between obe-
sity and dental caries, the authors emphasized the impor-
tance of reducing sugar consumption as a shared risk factor
for both conditions within the Libyan context [24].

A. Arheiam et al. (2020) in a study involving 1,134 chil-
dren aged 12 years found that during the conflict period, the
prevalence of dental caries was 42.8 %, with a mean DMFT
score of 1.09 (SD % 1.57), significantly lower than the
prevalence and severity recorded in the pre-conflict group
(p <0.001) [25].

There is also evidence that contradicts previous findings,
suggesting that during times of conflict, reduced sugar con-
sumption may lead to a decrease in the prevalence and se-
verity of dental caries in children. Similar findings were re-
ported in studies related to the Second World War, which
documented lower caries rates as a result of austerity mea-
sures and limited access to sugar [26, 27].

War conditions often impede the delivery of essential
medical and dental care, resulting in the absence of adequate
preventive measures for oral diseases in children. Without
access to routine dental check-ups, proper clinical infra-
structure (including lighting and equipment), and qualified
professionals, children in conflict zones face an elevated risk
of developing dental caries and other oral health issues.

A cross-sectional epidemiological study by M.A. Bal-
louk et al. (2019), involving 1,500 children aged 8 to 12 years
in Syria, reported that the mean DMFT prevalence was
91.14 %, reflecting an alarmingly poor state of oral health.
The authors attributed these findings to the absence of pre-
ventive dental programs during wartime conditions [28].

The insufficiency of existing preventive measures and the
need to place greater emphasis on school- and community-
based prevention programs is highlighted in a study con-
ducted in Yemen by M.E Al-Otaibi et al. (2012). The study
reported poor oral health status among 400 twelve-year-old
children in Aden, with a mean DMFT score of 2.22 £ 1.56,
and DMFT > 0 observed in 90.2 % of the participants [29].

In addition, armed conflicts often lead to a decline in the
economic status of the population, limiting families’ access to
essential resources for maintaining oral health: this includes
restricted availability or increased cost of oral hygiene pro-
ducts, which may become unaffordable or inaccessible du-
ring wartime. Parental education also plays a critical role in
shaping oral health outcomes, influencing awareness of oral
hygiene practices, the development of children’s hygiene
habits, the frequency of dental visits, and the use of preven-
tive measures. In contrast, low educational attainment is fre-
quently associated with a lack of knowledge regarding basic
principles of oral disease prevention [30]. A study by A. Ar-
heiam et al. (2023) involving 2,406 children aged 8—12 years
(mean of 10.8 £ 1.8 years) demonstrated that both parental
education level and living environment significantly influ-
enced the number of decayed teeth. The average number
was 1.20 £ 2.34 for primary teeth, 0.68 + 1.32 for perma-
nent teeth, and 1.88 & 2.50 in total. Children who relocated
to urban areas after the war had significantly more affected
primary teeth (APR = 4.25; p = 0.01) and permanent teeth

(APR = 3.77; p = 0.03), while children living in internally
displaced person camps had a substantially higher number of
affected temporary teeth (APR = 16.23; p = 0.03) compared
to those who remained in Benghazi during the conflict [31].

Among the key factors contributing to the deterioration
of children’s oral health in conflict zones is the socioeco-
nomic status of families. A study conducted by Italian re-
searchers in 2025, involving 50 Ukrainian child refugees,
demonstrated that children from low socioeconomic back-
grounds had DMFT/dmft scores > 4, which were also asso-
ciated with more severe periodontal disease and lower levels
of social communication [32].

Similar findings were reported in a study by A. Ivankovié¢
et al. (2003) in post-war Bosnia and Herzegovina, where the
average DMFT score among 6-year-old children was 4.9,
and the average dmft score among 12-year-olds was 6.2.
The high burden of dental disease was attributed to limited
access to dental care and significant socioeconomic chal-
lenges resulting from the 1991—1995 war [33]. In a post-
war study among 12-year-old schoolchildren in Baghdad
(n = 392), the prevalence of dental caries was 62 %, with a
mean DMFT of 1.7. The researchers emphasized that a low
level of maternal education was a key risk factor associated
with higher caries experience. Children from less educated
families consumed more sugar, had poorer oral hygiene, and
limited access to fluoride [34].

In a study by R. Kazwini et al. (2021), which examined
52 children aged 5—15 years, the overall DMFT index was
2.12. The authors concluded that the oral health status of
internally displaced children was unsatisfactory. However,
comparisons with a control group did not reveal statistically
significant differences in oral health, suggesting that the low
socioeconomic status of parents was the predominant factor
contributing to poor dental health outcomes [35].

A cross-sectional study by L. Alshayeb et al. (2025) in-
volving 1,052 schoolchildren aged 8—12 years in Damascus,
Syria, reported an overall caries prevalence of 90.8 %, with
slightly higher rates in boys (91.9 %) than in girls (89.8 %).
The highest prevalence was observed in the 10—12 age group
(91.7 %). The mean DMFT/dmft scores were 2.07 + 1.91
for permanent teeth and 3.74 £ 2.25 for primary teeth. The
researchers identified a significant association between ca-
ries prevalence and socioeconomic factors, including school
type, family size, parental education, oral hygiene habits, and
regularity of dental visits [36]. These findings are consistent
with the results of another study conducted in 1997 among
children aged 6—12 in Novi Travnik (n = 203) and Zabok
(n = 132), which recorded a significant deterioration in
DMF/dmf and OHI-S compared to pre-war periods. In Novi
Travnik, the mean DMF in 12-year-olds increased from 6.5
t09.00 £ 4.16, and in Zabok from 3.4to 4.1 £ 2.1. The overall
DMF was significantly higher in Novi Travnik (10.5 * 4.1)
compared to Zabok (6.1 + 3.7, p < 0.001), as was the OHI-S
score (1.7 £ 0.7 vs. 1.0 £ 0.7, p < 0.001). These results con-
firm the negative impact of war on children’s oral health [37].

According to a study by G. Kizi et al. (2023), a high level
of dental morbidity was observed among children and ado-
lescents residing in the Centre for Temporary Stay of Im-
migrants (CETI) in the autonomous city of Melilla, Spain.
Most participants (86.9 %) were of Syrian origin, with 57.6 %

32 3A0POB g AUTUHW, 1SSN 2224-0551 (print), ISSN 2307-1168 (online)

Tom 20, N# 4, 2025



OpuriHaAbHI A0CAiAXeHHs / Original Researches

being male, and a mean age of 7.7 + 4.1 years. The mean
caries index scores were as follows: dft = 6.4 & 6.3 for chil-
dren under 6 years, 7.5 & 4.8 for those aged 6—11 years, and
4.7 + 4.0 for the 12—17 age group. Notably, tooth extraction
was required in 50.6 % of children aged 6—11 and 36.8 % of
those under 6. The authors attributed the high prevalence of
caries primarily to limited access to restorative dental treat-
ment [38]. Similarly, a study by S. Gongalves Riatto et al.
(2018), involving 156 Syrian refugee children at the same
CETI facility in Melilla, found a high prevalence of dental
caries in 75 % of children under 10 years. The authors linked
it to restricted access to healthcare services and poor socio-
economic conditions among refugee families [39].

A comparable study by M.A. Youssefi et al. (2020), con-
ducted in Iran among 460 children aged 7—12 years, repor-
ted caries prevalence in primary, permanent, and all teeth as
75.3,41.1, and 89.8 %, respectively. The study identified key
socio-demographic risk factors, noting that children from
rural areas and those with unemployed parents had a sig-
nificantly higher risk of permanent tooth damage (p = 0.04;
p <0.001; p=0.02) [40].

A study by L. Abuhaloob et al. (2018), which ana-
lyzed oral health data from 112,710 children aged 6, 12,
and 16 years in the Palestinian Territories, found that the
prevalence of dental caries was 56.4 % among 6-year-olds
(mean dmft = 2.7), 42.0 % among 12-year-olds (mean
DMFT = 1.4), and 38.7 % among 16-year-olds (mean
DMFT = 1.7). The study confirmed the negative impact of
ongoing social crises on both the oral health and quality of
life of children in the region [41].

In Ukraine, a study by O. Sheshukova et al. (2024) in-
volving 330 children aged 6—7 years revealed a significant
difference in caries resistance between internally displaced
children from frontline regions and children residing in Pol-
tava. Among internally displaced children, the prevalence of
caries was 77.8 %, which was significantly higher compared
to their non-displaced peers [42].

This review has revealed several key risk factors contri-
buting to the deterioration of children’s oral health in armed
conflict settings. These include psycho-emotional stress and
post-traumatic stress disorder, limited access to dental care,
malnutrition, socioeconomic hardship, poor oral hygiene,
and low levels of parental awareness. Psycho-emotional
stress resulting from war or displacement is associated with
elevated cortisol levels, which negatively affect salivary flow,
immune function, and oral hygiene behaviors [43]. Studies
conducted in Syria, Palestine, and Ukraine have shown
that children exposed to trauma demonstrate poorer hy-
giene skills and are more likely to avoid dental treatment.
The destruction of healthcare infrastructure, shortages of
medical personnel, and reduced funding have contributed
to fewer preventive dental check-ups and delays in necessary
treatment. Additionally, deteriorating nutrition, marked by
limited access to foods rich in calcium, phosphorus, and
vitamin D, combined with an increased intake of high-
carbohydrate foods, has been shown to exacerbate the de-
velopment of dental caries. Economic instability and popu-
lation displacement often deprive parents of the means to
provide their children with essential oral hygiene products
and access to timely medical care. Poor living conditions,

including residence in temporary shelters or camps, lead to
irregular brushing habits, while oral health education pro-
grams are frequently unavailable in such settings. Parents
living under chronic stress are less likely to monitor their
children’s health, and access to information and preventive
guidance in conflict zones remains limited.

Conclusions

Armed conflicts exert a profound negative impact on
children’s oral health, resulting from a combination of psy-
cho-emotional stress, restricted access to dental services,
inadequate nutrition, and socioeconomic hardship. The
most vulnerable groups are internally displaced children
and those living in active war zones. An analysis of existing
research confirms the rising prevalence of dental caries in
these populations, underscoring the urgent need for targeted
prevention and intervention strategies. Recommended ap-
proaches include the deployment of mobile dental clinics,
the use of telemedicine, the implementation of oral hygiene
education programs, psychological support services, and the
active involvement of volunteers, all aimed at ensuring ac-
cess to adequate dental care for children in crisis settings.
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ewykosa O.B., MocieHko A.C., Moaiwyk T.B., Aoxmarosa H.M., baymaH C.C., KocteHko B.I"., [orneao tO.B.
TTOATOBCHKIV AEPIKQABHUM MEAMYHUN YHIBEPCUTET, M. [TOATABA, YKPAIHQ

36pPONHI KOHPAIKTU K YNHHUK PUSUKY PO3BUTKY KAPIECY B AiTen

Pe3iome. AxryanbHicTb. 36poiiHi KOH(IIKTH, 1110 OXOIJIIOIOThH
YUCJIEHHI PEriOHM CBITY, MalOTh NECTPYKTMBHUII BIUIMB Ha BCi
aCIeKTH XUTTSI HaCEeJIEHHs, 30KpeMa 3M0poB’s niteit. OmHuM i3
HaliMEHIIl BUBYEHMX, ajlie BaXKJIMBMX HACIHIIKIB € TOTIpIICHHS
CTOMATOJIOTIYHOTO 3M0POB’Sl B AUTSAYil MOMyJsLii, 110 00YMOB-
JIEHe KOMITIEKCOM (hi3i0IOTiUHMX, COLiaIbHUX Ta TCHUXOJIOTiu-
HuX (akropiB. MeTa: cucTeMaTUIHMIA aHAITI3 BIUTMBY 30pOITHIX
KOHMJTIKTIB Ha MOIIMPEHICTh Kapi€Cy B MiTel i MiITTKiB, BU3HA-
YeHHsI OCHOBHUX (DaKTOPiB PU3UKY Ta MOIIYK e(PEKTUBHUX CTpa-
Teriit mpoiakKTUKKM i MiATPUMKU 310POB’SI TTOPOXKHUHM POTa B
yMoBax BiitHU. MaTepiaau Ta MeToau. Y 6epesni 2025 poky 31iii-
CHEHO IIOIIYK JiTepaTypu B 0a3ax maHux PubMed, Scopus, Web
of Science ta Google Scholar BinnosigHo 10 kputepiiB PRISMA
2020. BxutoyeHo JIIlie aHTJIOMOBHI myo6Jtikaitii 1o 6epe3Hst 2025
poky. Bimiopano 20 peneBaHTHUX MOCITIIKEHbB, SIKi OXOIUTIOIOTh
noHan 125 tuc. gireit. Pe3yabTaT. YcTaHOB/IEHO, 1110 OCHOBHU-
MU JeTepMiHAHTaMU TIOTIPIIEHHSI CTOMATOJOTIYHOIO 3I0POB’s

B YMOBax BiliHM € MCUXOEMOLHUI1 cTpec, MOCTTpaBMaTUUHUI
CTPECOBMI pO3Jaa, HEAOIMaHHSI, COLiaJlbHO-€KOHOMIUHi Tpy.-
HOIIIi, TTOTaHa TiTi€eHa Ta BiJICYTHICTb JOCTYITY JIO CTOMATOJIOTiv-
HOI JOTIOMOTH. Y MiTeii, SIKi MepeXuyii TpaBMaTUIHMI ITOCBII,
BiI3HAYAIOTHCSI 3HAUYHO Tipllli MOKA3HUKM Kapiecy, CTaHy SICEH Ta
ririeHiyHO1 MoBeAiHKU. BcTaHOBIEHO MpsSMUIL 3B’SI30K MiX IMO-
LIMPEHICTIO Kapiecy i TakuMmu ¢akropamu, siK OiIHICTb, OCBiTa
0aTbKiB, TUI TIpoxXuBaHHs. [linTBepmkeHo, 1110 0OMEXEeHHS I10-
CTYIy A0 LIYKPY B OKPEMMX BUIAJKaX 3HUXYE 3aXBOPIOBAHICTb,
MpOTe 3arajJibHUii BIUIMB BilfHM Ha CTOMATOJIOTiYHE 310pOB’S €
HeratTuBHUM. BHCHOBKH. HeoOxinHe BIPOBaKEHHS LIIJTbOBUX
MpodiTaKTUIHUX CTpaTeriii, 30KpemMa MOOINbHUX KJIiHiK, Teje-
MEIUIIMHU, Tiri€HIYHOI OCBITH, MCUXOCOLiAJbHOI MIATPUMKHU i
BOJIOHTEPCHKMX iHilliaTUB, JJIsI 3a0e3MeUeHHs] CTOMATOJIOTiYHOT
JTIOTTIOMOTH [IiTSIM Y KPU30BUX YMOBaX.

KmouoBi cioBa: xapiec; siitna; ornsn; niTh; aemiHepanisatiist
eMa’i
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The relevance of using vitamin D,
for prophylactic purposes in young children

Abstract. Background. The relevance of the work is to understand the role of vitamin D, for the child’s body and
its correct use for preventive purposes. A sufficient amount of vitamin D, is important for proper bone mineralisation in
children and the formation of the immune system response, as well as the correct functioning of all organs and systems.
The purpose was to analyse parental compliance with physicians’ prescriptions on the use of vitamin D, for antenatal
and postnatal prophylaxis, and nutritional provision with vitamin D and calcium. Materials and methods. In children
under 2 years of age, we analysed the correctness of medical prescriptions on vitamin D, administration for prophylactic
purposes based on the regulatory documents of the Ministry of Health of Ukraine. The method of random sampling
was used with an anonymous survey of mothers of children regarding the use of different schemes of vitamin D, for
prophylactic purposes and vitamin D, intake by women during pregnancy. Results. The maternal and infant factors
affecting the provision of children with vitamin D were analysed. Results of antenatal vitamin intake in pregnant women
were evaluated, and schemes of preventive use of vitamin D in young children were analysed. Conclusions. It was found
that most children had a neonatal risk of vitamin D deficiency. Many children received vitamin D to prevent malnutrition
before the age of 1 year, mainly in the autumn-winter-spring season, excluding summer months. Some children received
vitamin D irregularly or did not receive vitamin D, for preventive purposes at all. The daily intake of vitamin D and
calcium from food is less than adequate for children. The largest amount of calcium in children’s diets comes from dairy
products: milk, infant formula, cheese, yoghurt, while vitamin D, intake is independent of dairy consumption.
Keywords: children; vitamin D.; prevention; supplementation

Introduction

The relevance of the work is determined by the need
to understand the importance of vitamin D for the child’s
body and the correct implementation of the prescription of
this vitamin by parents for preventive purposes. Vitamin D
is important for adults and children of all ages. Due to in-
fluence on bone growth and mineralisation, pleiotropic ef-
fect in organs and tissues, it is of utmost importance for the
growing child’s body [1, 2]. It regulates calcium and phos-
phate metabolism and is essential for maintaining bone
health [3-5].

Vitamin D enters the human body through the absorption
of sunlight by the skin and through food. Between April and
the end of October, being outside in the middle of the day
with arms and face exposed for just 15—30 minutes stimulates
the skin to produce all the vitamin D a child needs [6].

In fact, on a sunny summer day, after 15—30 minutes of
exposure to the sun, a child’s skin produces 10,000 to 20,000
international units (IU) of vitamin D. According to a bio-
logical trick, the human body cannot “overdose” on vita-
min D created by the sun. Children who are growing rapidly
need increased levels of vitamin D. Since normal mother’s
breast milk does not provide enough vitamin D to the baby,
breastfed children need additional vitamin D supplementa-
tion. For this purpose, vitamin D can be given to a breast-
feeding mother.

Although all standard infant and children’s formulas are
fortified with vitamin D, it is also recommended for artifi-
cially fed babies to be supplemented with vitamin D [7, §].
To get enough vitamin D to prevent bone and extra-skeletal
disorders, a child needs to drink a litre of formula daily, and
young children do not take formula in this volume [9, 10].
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Vitamin D from all different sources is metabolised to 25-hy-
droxyvitamin D (25(OH)D, calcifediol) in the liver, which is
the main circulating metabolite of vitamin D that is deter-
mined to assess vitamin D status. Further hydroxylation of
25(0OH)D in the kidneys or certain extrarenal tissues leads
to the formation of 1,25-dihydroxyvitamin D (1,25(OH),D,
also called calcitriol), which has endocrine, autocrine and
paracrine functions and acts as a steroid hormone [11].

Sufficient vitamin D is important not only for proper
bone mineralisation in children, but also for the immune
system response [1, 12].

Current molecular evidence suggests that vitamin D en-
hances innate immunity against bacterial or viral pathogens.
Active metabolites of vitamin D suppress inflammatory im-
mune responses that underlie autoimmunity and regulate
allergic reactions. These findings are supported by clinical
studies that link vitamin D deficiency to an increase in the
frequency of infections, the development of autoimmune
and allergic diseases [13, 14].

The purpose of the study was to analyse parents’ compli-
ance with doctor’s prescriptions for vitamin D supplemen-
tation and nutritional support, taking into account antenatal
and postnatal prophylaxis.

Materials and methods

The study was conducted by interviewing mothers of 44
children aged 4 months to 2 years who sought medical care
at the Ternopil Regional Children’s Hospital, of whom 20
(45.45 %) were under one year old, and 24 (54.55 %) were
1-2 years old. To analyse the antenatal prevention of hypo-
vitaminosis D in newborns and to assess the intake of vita-
min and calcium during pregnancy, a survey and evaluation
of the diet of 20 women in labour in the maternity hospital
was conducted. The questionnaire included questions about
age, education, living conditions, place of residence — vil-
lage or city, and the presence of gestosis. In addition, each
woman made a weekly dietary record to assess the amount of
vitamin D and calcium intake during pregnancy and calcu-
late their total amount in the diet. The intake of vitamin D
and calcium with each food item and in total was considered.

The survey among children included information on
compliance with doctor’s prescriptions for vitamin D intake
for preventive purposes: dosage, duration of intake, seaso-
nality, timely introduction of complementary foods, and
consumption of foods with sufficient calcium content. All
the subjects had nutritional recommendations from their
doctors depending on age. The recommendations empha-
sised the need for the correct selection of products (their
interchangeability), which should fully meet the child’s
need for vitamins and minerals. The study was in line with
the principles set out in the WMA Declaration of Helsinki.
Prior written informed consent for voluntary participation
in the study was obtained from the parents and legal repre-
sentatives of the children examined.

The results were statistically processed to determine the
mean value and standard deviation (M £ SD) using Statisti-
ca 6.0 software package. The parametric unpaired Student’s
t-test was used to compare quantitative features in indepen-
dent samples. Differences at a statistical significance level of
p < 0.05 were considered reliable.

Results

By questioning mothers of children on compliance with
doctor’s recommendations, we analysed the schemes of gi-
ving children vitamin D for preventive purposes regarding:

— supplementation with vitamin D in the dose required
for the prevention of nutritional rickets;

— sufficient time outdoors and no closed clothing on
sunny days;

— timely introduction of appropriate complementary
foods from 6 months of age;

— a diet with sufficient vitamin D content;

— a diet with sufficient calcium content;

— no malnutrition, special diets.

After discharge from the maternity hospital, all chil-
dren, according to their mothers, received recommenda-
tions from family doctors or paediatricians for vitamin D
supplementation. Conditions that could be risk factors for
the development of nutritional rickets, such as malabsorp-
tion (fat) syndrome, liver disease, renal failure and diseases
requiring complete parenteral nutrition, were not observed
in the children surveyed.

Neonatal vitamin D deficiency, which is formed against
the background of maternal vitamin D deficiency, was de-
termined by analysing the mothers’ vitamin D intake pat-
terns during pregnancy.

Mothers of 7 (15.91 %) children had vitamin D deficien-
cy during pregnancy and received it in therapeutic doses un-
til it was normalised. About half of mothers, 19 (43.18 %),
did not receive vitamin D supplementation during pregnan-
cy, believing that the amount of vitamin was sufficient in the
diet and due to sun exposure (Fig. 1).

A quarter of children’s mothers, 11 (25.0 %), received
the vitamin at a dose of 500 IU daily during pregnancy,
which is less than the current recommended dose but suf-
ficient according to previous guidelines. The remaining 7

[ Did not receive M Therapeutic dose
[] As a part of multivitamins [ 500 IU per day

Figure 1. Vitamin D supplementation in the mothers
of the examined children during pregnancy
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(15.91 %) mothers received vitamin D as part of a multivi-
tamin for a short period of time, without data on the dosage.

Factors that influence the provision of vitamin D in
children, as recommended by the regulatory documents of
Ukraine, are presented in Table 1 [15—17].

Thirty-eight (86.36 %) children were breastfed, of whom
6 (13.64 %) were prolonged breastfed and were introduced to
complementary foods later than 6 months of age (Table 1).
Vitamin D supplementation was provided to 39 (88.64 %)
children. Complementary foods were introduced no later
than 24 weeks of age in 38 (86.36 %) children. For the rest
of the children, complementary foods were introduced later
for various reasons: children’s reluctance to eat foods other
than breast milk, and parental relocation.

None of the interviewed mothers believed that their chil-
dren were malnourished. Most of them suggested that their
children’s diets contained sufficient amounts of vitamin D
and calcium.

A small number of children (2, or 4.55 %) were fed with-
out meat and fish because of the vegetarian diet of parents.

Sufficient exposure to sunlight (daily walks) was repor-
ted by mothers of 30 (68.18 %) children. For the rest of the
children, walks were irregular due to weather conditions and
the cold season.

Vitamin D supplementation is recommended for chil-
dren in accordance with the current Order No. 730 of April
17, 2023 “On approval of the Standards of medical care
“Prevention and treatment of nutritional rickets”. Accor-
ding to this Order, routine screening for 25(OH)D, alkaline
phosphatase and X-ray examinations are not performed for
healthy children.

To prevent nutritional rickets and osteomalacia, vitamin
D is prescribed in the following doses:

— 400 IU/day (10 mcg) for all children aged 0 to 12
months, regardless of the method of feeding. Complemen-
tary foods should be introduced no later than 26 weeks of
age and must contain calcium-enriched foods;

— at least 600 1U/day for children over 12 months of age.

The surveys of mothers of children about the provision
of vitamin D for preventive purposes included the questions
presented below (Table 2).

All children were prescribed vitamin D from birth to
prevent nutritional rickets. The mothers of 35 (79.55 %)
children indicated that doctors prescribed vitamin D to their
children immediately after birth. One fifth of the mothers
(9, or 20.45 %) did not remember at what age the doctor
prescribed a prophylactic dose of the vitamin and started
giving it later. Overall, most children — 39 (88.64 %), except
for 5 (11.36 %), received prophylaxis against nutritional
rickets. As for vitamin intake depending on the seasons of
the year, most children (39, or 88.67 %) did not receive vita-
min on sunny days — from late spring to late summer and/or
early autumn. By the age of 2 years, prevention of nutritio-
nal rickets was carried out in approximately one third — 15
(34.09 %) of cases. The remaining children received prophy-
laxis only up to the age of 1 year. The dose of vitamin used
for children under and over one year of age was the same and
amounted to 500 IU. In one third of cases (29.55 %), chil-
dren received vitamin D periodically — mothers did not fol-
low the prescriptions of their doctors carefully. In 3 (6.82 %)
children receiving a prophylactic dose of vitamin, there was
a need to prescribe a therapeutic dose (Table 2). They need
further examination to detect metabolic acidosis [15].

Analysing our research data, it was found that most chil-
dren under one year of age (68.18 %) took the vitamin at
a dose of 500 IU, which is higher than the recommended
dose. The explanation for this is the transition period be-
tween the previous rickets prevention order and the current
regulatory document, and a wider range of vitamin D in the
pharmacy network with a dosage corresponding to 1 drop —
500 TU.

Thus, the neonatal risk of vitamin D deficiency, which is
formed against the background of maternal vitamin D defi-
ciency, was observed in most children (26, or 59.09 %).

The survey found that all doctors recommend vitamin D
supplementation for children to prevent nutritional rickets

Table 1. Factors affecting vitamin D status in children

Factors Number of children %
Vitamin D supplementation 39 88.64
Timely introduction of appropriate complementary foods no later 38 86.36
than 6 months '
Diet with sufficient vitamin D (according to parents) 38 86.36
Diet with sufficient calcium (according to parents) 38 86.36
No malnutrition - -
Special diets 2 4.55
Sulfficient exposure to sunlight (daily walks) 30 68.18
Breastfeeding 38 86.36
— up to 6 months 32 72.73
— up to 12 months 24 54.55
— over 12 months 15.91
Introduction of complementary foods later than 24 weeks 13.64
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immediately after birth. Most children received vitamin D
for the prevention of malnutrition up to the age of 1, mainly
in the autumn-winter-spring season. The dose of vitamin
used for children under (8, or 18.18 %) and over one year of
age (15, or 34.09 %) was the same and amounted to 500 U,
which is explained by the implementation of the previous
protocol in force. One third of children received vitamin
D irregularly, and one tenth did not receive it at all. Those
mothers who did not adhere to rickets prophylaxis believed
that their child received enough vitamin D from sunlight
and food.

Table 2. Results of the survey on vitamin D
supplementation for children to prevent nutritional

rickets
Number of children
Question
Abs. %
Did the doctor prescribe 44 100

vitamin D to the child?
From what age was vitamin D recommended?

— from birth 35 79.55
— I don’t remember 9 20.45

Was the recommendation to give a preventive dose
of vitamin D followed?

88.64
11.36

What dose of vitamin D is recommended for children
under 1 year of age?

— 500U 28 63.64
— 4001V 16 36.36

In what dose was vitamin D taken by children under
1 year of age?

— 500U 30 68.18
— 4001V 14 31.82

In what dose was vitamin D taken by children over
1 year of age?

—yes 39

—no 5

— 500 1U 15 34.09
— 600 IU - -
Regularity of vitamin D intake

— regularly 31 70.45
— irregularly 13 29.55
Duration of vitamin D intake

— up to 2 years 15 34.09
Seasonality of vitamin D intake

S—pr?:éumn — winter — early 39 88.64
— summer 5 11.36
Was a therapeutic dose of vitamin D prescribed?
—yes 3 6.82
—no 41 93.18

Discussion

The main industry standards and clinical guidelines re-
lated to the prevention and treatment of hypovitaminosis D
in Ukraine are as follows:

1. Evidence-based clinical practice guideline “Preven-
tion and treatment of nutritional rickets”, 2023 [15];

2. Order No. 730 of April 17, 2023 “On approval of the
Standards of medical care “Prevention and treatment of nu-
tritional rickets” [16];

3. Standards of medical care “Prevention and treatment
of nutritional rickets”, 2023 [17].

The regulatory documents of Ukraine establish clear cri-
teria for the quality of medical care related to prevention of
nutritional rickets.

Mandatory criteria: for the prevention of nutritional
rickets and osteomalacia, vitamin D is prescribed in the fol-
lowing doses:

— 400 ITU/day (10 mcg) for all children from birth to 12
months of age, regardless of the way they are fed. Comple-
mentary foods should be introduced no later than 26 weeks
of age and should include calcium-rich foods;

—forchildren over 12 monthsofage — atleast 600 IU/day
(15 mcg) as part of the diet and/or additional vitamin intake;

— for pregnant women — 600 IU/day. It is advisable to
take the vitamin in the form of a combination drug with such
trace elements as iron and folic acid. This dosage ensures
sufficient maternal 25(OH)D, especially in women at risk
of vitamin D deficiency, prevents increased levels of alka-
line phosphatase in the umbilical cord blood, increased size
of the foetal head, neonatal hypocalcaemia and congenital
rickets, and improves tooth enamel formation.

Nutritional rickets due to vitamin D and/or calcium de-
ficiency in the diet remains a significant public health prob-
lem. This disease can have a negative impact on the health of
infants, children and adolescents, and its consequences can
persist into adulthood [18, 19]. At present, the morbidity
and mortality associated with nutritional rickets are not suf-
ficiently recognised by society and the healthcare economy.
The main manifestations of nutritional rickets and osteo-
malacia include hypocalcaemic seizures, life-threatening
cardiomyopathy, bone pain and muscle weakness, limb and
pelvic deformities, dental anomalies, growth and develop-
mental delay [20, 21]. The role of vitamin D deficiency in
achieving control of asthma in children has been noted [22].

Currently, many experts and researchers from different
countries are working on the study of problems related to the
peculiarities of vitamin D intake in children, disorders of its
metabolism, assessment of vitamin D level and methods for
evaluating it status in children [23, 24]. Vitamin D plays an
important role not only in maintaining calcium and phos-
phorus homeostasis but also affects the functioning of many
organs and systems [20]. Many authors draw attention to the
fact that the level of vitamin D provision among the paedi-
atric population in modern conditions is reaching pandemic
proportions. Therefore, prevention of hypovitaminosis D
should be one of the priorities of modern paediatrics, with an
emphasis on the benefits of vitamin intake and its usefulness
for the child’s body [25, 26]. Some scientists have studied the
signs of both insufficient and excessive vitamin D status and
have made conclusions about the prevention of hyper- and
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avitaminosis and identified measures to prevent these two
conditions [27]. It is emphasised that the individualisation
of vitamin D deficiency problems for each child is an urgent
problem in the future. To this end, methods for diagnosing
vitamin D deficiency are being improved to identify the main
measures that can be used to determine vitamin D deficiency
in a child’s body [23]. The problem of vitamin D deficiency
in children after COVID-19 remains a relevant study, as in-
dicated by several authors [28, 29].

Conclusions

Most children are at neonatal risk of vitamin D deficien-
cy. To prevent nutritional rickets, all doctors recommend the
use of vitamin D in children immediately after birth. Most
children received vitamin D for the prevention of malnutri-
tion up to the age of 1 year, mainly in the autumn-winter-
spring season, excluding summer months. One third of chil-
dren received vitamin D irregularly. About 10 % of children
did not receive vitamin D, for preventive purposes at all.
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TepPHOMIAbCbKUK HALIOHOABHUA MEANYHV YHIBEOCUTET iMeHI |. F[op6QyYeBChbKOro, M. TepHOrinb, YKpQiHa

AKTYOABHICTb BUKOPUCTAHHS BiTAMiHY D, 3 NPODIAGKTAYHOIO METOIO B AiTeil PAHHLOTO BiKY

Pe3iomMe. AkryasbHicTh. AKTYyaNbHiCTh POGOTH TIOJIATAE B PO-
3yMiHHi 3HaueHHs BiTaMiHy D, Ui opranismy auTuHu Ta ioro
MPaBWILHOMY BHUKOPUCTaHHI 3 MPOQITaKTUIHOI0 MeTolo. [o-
CTaTHS KiJIbKiCTh BiTaMiHy D3 BaXJIMBa Ui HaJIeXXHOI MiHe-
panizauii KicTok y aireit Ta opMyBaHHSI iIMyHHOI Binmosizi, a
TaKOX TPaBWIbHOrO (YHKIIIOHYBaHHS BCiX OpraHiB i cucrtem.
Mera: mpoaHasidyBaTH IOTPMMaHHS OaTbKaMu TpPU3HAYEHDb
JIiKapiB 110/10 3aCTOCYBaHHH BiTaMiHy D, 1714 aHTeHaTanbHOT Ta
MOCTHATAIbHOI MPOGINaKTUKHU, a TAKOX Xap4yoBe 3a0e3MeveHHsI
BitamiHoM D i kanbiiem. Martepiaau Ta MeToau. Y miteit Bikom
0 2 POKiB ITpOoaHaIi30BaHO MPABWJIbHICTh MEIUIHMUX MTPU3HA-
YeHb 110/I0 BAKOPUCTAHHS BiTaMiHy D, 3 podinakTnuHowo me-
TOIO Ha OCHOBI HOPMAaTUBHMX TOKYMEHTIB MiHicTepcTBa 0XOpo-
HU 310poB’sT YKpaiHu. byjno BUKOpUCTAaHO METON BHMIAIKOBOL
BUOIpKM 3 aHOHIMHMM OIIMUTYBaHHSIM MaTepiB HiTei IIOHO 3a-
CTOCYBaHHS Pi3HUX CXeM BitamiHy D, 3 mpodinaktnunow me-
TOIO Ta CIOXMBAHHSA BiTaMiHy D, XiHKaMU I Yyac BariTHOCTI.

Pe3yabraTn. [poaHanizoBaHO MaTepUHCHKI Ta TUTSYi haKTOpH,
110 BIUIMBAIOTh Ha 3a0e3revyeHHs Aiteit BiraminoM D. Byrno otti-
HEHO pe3yJIbTaTH aHTEeHATAIbHOTO CITOXMBAHHS BiTaMiHiB y Ba-
TiITHUX XiHOK, a TAKOX MpoaHaIi30BaHO CXeMU MPOoQiTaKTUIHO-
ro 3acTocyBaHHs BiTaminy D,y niTeit panHboro Biky. BUCHOBKH.
BusiBieHo, 110 OiTBIIICTH AiT€il MaJM HEOHATaJbHUI PU3UK
nedinuTty Bitaminy D. bararo miteit orpumyBanu Bitamin D mist
MpoGiIaKTUKKA MaJbHYTPUILii 10 1 pOKy, MepeBakHO B OCIHHBO-
3MMOBO-BECHSIHUI CE€30H, 3a BUHSATKOM JIiTHIX MicsuiB. Jeski
NiTU OTpUMYBasu BiTamiH D HeperynasipHo abo B3arasi He OTpU-
MyBaju Bitamid D, 3 npodinaktuunoo mMetoro. lo60Be croxu-
BaHHs BiTaMiHy D Ta KaJbliilo 3 i € MEHIII JOCTaTHIM JJISI JiTEH.
Haiibinpmia KibKiCTh KaJIbLi0 B pallioHi AiTell HAAXOAUTD 3 MO-
JIOYHUX TPOMYKTIB: MOJIOKA, TUTSIYMX CYMIIlIEel, CUPY, HOTYpPTY,
TOIi K piBeHb BiTaMiHy D3 HE 3aJIEXXUTh BiJ CIIOXWBAHHS MO-
JIOUHUX MPOIYKTiB.

KimouoBi ciioBa: nitu; pitamin D,; npodinakTuka; 106aBKu
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The impact of daily family activities on depression, anxiety,
and quality of life in children with food allergies

Abstract. Background. Food allergy is a chronic disease with a prevalence of 3.4—11.1 % in Asia. The limited
availability of causative treatments means that the primary management approach is avoidance, which can lead to
restrictions and disruptions in the activities of children and their families, potentially causing psychosocial problems
Jfor both the family and the child. Materials and methods. This was an observational cross-sectional study conducted
on children aged 7—17 years with food allergies at the pediatric allergy clinic of the Dr. Soetomo General Hospital,
Surabaya. Each subject completed the PedsQL, RCADS, and FAIS questionnaires. Logistic regression analysis was
conducted using SPSS version 23.0 to assess the impact of variables, with p < 0.05 considered statistically significant.
Results. A total of 65 children met the inclusion and exclusion criteria and participated in the study. Fourteen patients
(21.5 %) experienced disruptions in daily family activities. Logistic regression analysis of the correlation of daily family
activities with depression and anxiety revealed significant results, with p = 0.00 for both depression and anxiety. The
analysis demonstrated that daily family activities and anxiety had a statistically significant impact on quality of life
(p = 0.00 and 0.01, respectively), whereas the influence of depression was not significant (p = 1.234). Conclusions.
Daily family activities significantly impact depression, anxiety, and quality of life in children with food allergies.
Keywords: food allergy; depression; anxiety, quality of life

Introduction

Food allergy has increasingly been recognized as a pub-
lic health burden following its rise over the past decades. In
some countries, 10 % of infants are affected by food aller-
gies. Until now, food allergy has been considered rare in
developing countries [1]. However, the prevalence of food
allergies, as confirmed by diet challenges, ranges from 1 %
among children aged three to seven years in Thailand to 3.8
and 7.7 % among children aged one and two years in China,
respectively [2]. The CDC concluded that the prevalence of
food allergies in children under 18 years old increased by
18 % from 1997 to 2007. The prevalence among children
under 3 years in Jakarta (Indonesia), based on an online sur-
vey, was 10.5 % [3].

Food allergies impose limitations on management, pri-
marily through the prevention of food ingestion and the
treatment of allergic reactions. Dietary restrictions prevent
children from eating freely, which can negatively affect their
diet, nutrition, and social functioning, as well as that of their

families. These limitations may also impact mental health
outcomes, such as depression and anxiety in children, and
coping mechanisms in caregivers. This, in turn, impacts the
severity of the condition and affects the success of manage-
ment goals, particularly the children’s quality of life [4].
Daily family activities refer to recurring and observable
behaviors involving two or more family members, occurring
within the family’s everyday life, and predictable in their
occurrence. According to the Food Allergy Impact Scale,
there are 8 aspects of daily family activities that can be as-
sessed for their influence on children with food allergies,
including meal preparation, family social activities, super-
vised caregiving, children’s social activities, and others [5].
Many restrictions on activities, food choices, and in-
stances of bullying from peers experienced by children
with food allergies can heighten their anxiety and poten-
tially lead to depression. Previous studies have shown that
89.09 % of families with children suffering from food al-
lergies experience moderate levels of stress. The nume-
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rous factors influencing the quality of life in children and
families with food allergies, alongside the low quality of life
and the prevalence of depression and anxiety disorders in
affected children and their families, warrant further investi-
gation. The limited research examining the impact of daily
family activities on quality of life, depression, and anxiety
disorders in children with food allergies is the purpose for
conducting this study.

Materials and methods

It was a cross-sectional study with the population of pa-
tients aged 7—17 years treated in the pediatric allergy and
immunology outpatient clinic of the Dr. Soetomo General
Hospital (Surabaya) from November to December 2024.
They have met the following inclusion criteria: food allergy,
age 7—17 years, and consent to participate in this study. The
exclusion criteria were other chronic illnesses.

Each subject completed the Pediatric Quality of Life
Inventory (PedsQL), Revised Children’s Anxiety and De-
pression Scale (RCADS), and Food Allergy Impact Scale
(FAIS) questionnaires. Chi-square and logistic regression
analysis were performed to assess correlation and impact of
variables, with p < 0.05 considered statistically significant.
The analysis was conducted using SPSS version 23.0.

This research has received a certificate of ethical sui-
tability from the Health Research Ethics Committee of
RSUD Dr. Soetomo Surabaya with ethical certificate num-
ber 3104/105/3/VI111/2024.

Results

In total, 65 children were questioned. Most of the study
subjects were within the age group of 7—10 years — 49 chil-
dren (75.38 %), followed by the age group of 11—14 years —
13 (20 %), and 15—17 years with 3 participants (4.62 %).
The types of allergies observed were food and house dust
mite allergies, both of which were present in all 65 children
(100 %) (Table 1).

The quality of life of children with food allergies has
overall mean score of 78.53, with the health and activity as-
pects scoring a mean of 81.43, the emotional aspect — 75.42,
social functioning — 72.15, and the school aspect — 74.46.

Analysis of the daily family activities showed that 14 pa-
tients (21.5 %) experienced disturbances, while 51 (78.5 %)
were unaffected. The aspect with the highest frequency was
meal preparation, with 35 (53.8 %) reporting disturbances
and 30 (46.2 %) unaffected. Family social activities were
disturbed for 21 (32.3 %) and not disturbed for 44 patients
(67.7 %). Child activities supervised by caregivers showed
that 13 (20 %) were disturbed and 52 (80 %) were not. Re-
garding stress and leisure time, 13 (20 %) experienced dis-
turbances and 52 (80 %) did not. In terms of school activi-
ties, 21 (32.3 %) were disturbed and 44 (67.7 %) were not.
For children’s social activities, 21 (32.3 %) were disturbed
and 44 (67.7 %) were not. Work and financial aspects were
disturbed for 5 (7.7 %) and unaffected for 60 (92.3 %),
while family relationships were unaffected for all 65 subjects
(100 %).

Depression and anxiety scores presented in Table 2, were
divided into 2 groups. Since there was no subject with ei-
ther borderline or depression and anxiety according to the

RCADS, we divide the score according to their median
number, 36 and 37 respectively. For depression, 38 children
(58.5 %) scored 0—36, and 27 scored 37—64. For anxiety,
40 children (61.5 %) scored 0—37, and 25 (38.5 %) scored
38—64.

The analysis on the impact of disturbances in daily fa-
mily activities showed that they significantly affected the
children’s quality of life statistically, with a p-value of 0.00.
The assessment revealed specific significant effects on each
aspect of the children’s quality of life. Disturbances in fami-
ly activities affected the health aspect with a p-value of 0.05,
the emotional aspect with a p-value of 0.04, the social aspect
with a p-value of 0.00, and the school aspect with a p-value

Table 1. Characteristics of children with food

allergies
Characteristics Frequencies
Gender
Male 35
Female 30
Age
7-10 49
11-14 13
15-17 3
Type of allergy
Food allergy 65
House dust mite allergy 65
Quality of life score
>70 48
<70 17
Daily family activity score
>5 14
<5 51

Table 2. The relationship between family activities
and the RCADS scores in children with food
allergies, n (%)

Daily family activities
Scores Disrupted | . s:‘:::t ed P-value
Depression 0.00
0-36 0 (0) 38 (74.5)
37-64 14 (100) 13 (25.5)
Total 14 (100) 51 (100)
Anxiety 0.00
0-37 1(7.1) 39 (76.5)
38-64 13 (92.9) 12 (23.5)
Total 14 (100) 51 (100)

Notes (here and in Table 3): p < 0.05 is statistically
significant; analysis is performed using logistic re-
gression test.

Tom 20, N2 4, 2025

www.mif-ua.com, http://childshealth.zaslavsky.com.ua 43



OpwuriHaAbHI AOCAIAXeHHS / Original Researches

of 0.03. The social family activities aspect also addressed the
relationship between stunting and the children’s motor and
cognitive development.

This study’s analysis revealed that 14 children (21.5 %)
experienced disturbances in daily family activities. Among
these, 12 (85.7 %) had depression scores between 21—40,
while 2 (14.3 %) scored 41—64. Meanwhile, among 51
children without disturbances in daily family activities, 42
(82.4 %) had depression scores of 21—40, and 9 (17.6 %)
scored 41—64. Logistic regression analysis demonstrated
that daily family activities had a statistically significant im-
pact on depression levels, with a p-value of 0.00 and an odds
ratio (OR) of 3.218. Regarding anxiety, 14 children (21.5 %)
experienced disturbances in daily family activities, with 4
children (28.6 %) scoring 21—40 and 10 (71.4 %) scoring
41—-64. Among 51 children without disturbances in daily
family activities, 42 (82.4 %) had anxiety scores of 21—40,
while 9 (17.6 %) scored 41—64. Logistic regression analysis
indicated that daily family activities significantly impacted
anxiety levels, with a p-value of 0.01 and an OR of 2.19.
These findings highlight the significant role of daily family
activities in shaping both depression and anxiety levels in
children with food allergies.

The impact of daily family activities, depression, and
anxiety on the quality of life of children with food allergies
is presented in Table 3. A statistically significant effect was
found for daily family activities and anxiety, with a p-value
of 0.00 and 0.01 and OR of 3.17 and 2.03, respectively. In
contrast, depression showed a p-value of 0.231 and an OR of
1.234, indicating that depression does not statistically affect
quality of life.

Table 3. The impact of family activities, depression,
and anxiety on the quality of life of children with food

allergies
Variable OR P-value
Daily family activities 3.17 0.00
Depression 1.234 0.231
Anxiety 2.03 0.01
Discussion

Sixty-five children with food allergies who met the in-
clusion and exclusion criteria were treated at the pediatric
allergy and immunology clinic of the Dr. Soetomo General
Hospital in Surabaya. The study found that boys were more
prevalent than girls (35 (54 %) vs. 30 (46 %)), resulting in
a male-to-female ratio of 1.17. This finding aligns with the
meta-analysis conducted by Kelly and Gangur in 2009,
which reported that among children under 18 years old with
food allergies, the male-to-female ratio was 1.8, with males
comprising 64.53 % and females 35.65 % [6]. This pheno-
menon may be attributed to the impact of hormones on im-
mune responses, consistent with the increased prevalence of
food allergies in adult females compared to children. Tes-
tosterone can suppress immunoglobulin production by pre-
venting B-cell differentiation and promoting B-cell apopto-
sis. In general, androgens enhance T-helper 1 polarization
by increasing interleukin-2 (IL-2) production, whereas es-

trogen and progesterone promote T-helper 2 polarization by
producing I1L-4, IL-5, IL-10, and IL-13 [7].

Our study also found the highest prevalence of food al-
lergies in children aged 7 to 10 years. This contrasts with the
literature guidelines in Japan, which state that the highest
incidence of food allergies occurs at the age of 1 year and
decreases as children grow older [8]. A census conducted in
the United States reported that 8 % of children aged 6 to 10
years had food allergies compared to 7.1 % in children aged
14 to 17 years [9].

The study results show 14 subjects (21.5 %) experienced
disturbances in daily activities, with the highest indicators
reported in meal preparation activities, affecting 35 children
(53.8 %). This finding aligns with research conducted by
Bollinger, where over 60 % reported disruptions in family
activities related to meal preparation. It is attributed to the
challenges of preparing meals for children with food aller-
gies, as caregivers must be aware of the ingredients in a dish.
The level of disruption increases with the number of food
allergies and the severity of the child’s allergic symptoms.
The more severe the symptoms, the stricter the dietary re-
strictions during meal preparation, driven by the caregiver’s
fear of potential allergic reactions [10].

The second highest was disruption in children’s and
family social activities, school activities, with 21 subjects
(32.3 %) scoring above 5. This aligns with the study by Bol-
linger, which reported that around 50 % of families with
children who have food allergies experienced disruptions in
daily social activities, such as dining at restaurants or other
environments outside the home. This may be attributed to
the high incidence of anaphylactic reactions occurring out-
side the home in food allergy patients. In the United King-
dom, 25 % of anaphylactic reactions occurred while dining
in restaurants, and 15 % in workplaces or schools. The high
rate of disruptions in family social activities may stem from
the difficulty of implementing avoidance measures, which
are the primary management strategy for food allergies in
environments outside the home or beyond the caregiver’s
control. This necessitates heightened efforts to avoid un-
wanted allergen exposure, which can impact social activities
within the family, children’s social interactions, and school
activities [5, 11, 12].

Depression and anxiety can occur in both children with
food allergies and their caregivers. Adolescents with food
allergies are more likely to experience stress and anxiety in
daily life, and their levels of stress and anxiety can be higher
compared to children with type 1 diabetes mellitus. This may
be because the symptoms experienced by children with food
allergies tend to manifest more quickly than those in chil-
dren with type 1 diabetes mellitus. Anxiety in adolescents
can increase, especially in social activities without parental
supervision. According to a study conducted in Australia on
individuals with food allergies, symptoms of anxiety and de-
pression were more commonly found in those aged 14 to 21,
and depressive symptoms can persist into young adulthood
[11,13].

This study found a correlation of daily family activities
with depression, with a p-value of 0.00. It may be due to
disturbances in the child’s social development, a lack of
autonomy, and the limitations and restrictions imposed by

44 3A0POB g AUTUHW, 1SSN 2224-0551 (print), ISSN 2307-1168 (online)

Tom 20, N# 4, 2025



OpuriHaAbHI A0CAiAXeHHs / Original Researches

parents in managing daily activities, such as limiting the
child’s social activities outside of the caregiver’s supervision
and food choices. These factors can lead to increased bul-
lying from peers, which may contribute to depression [14].

Our study found a dependence of daily family activities
on the level of anxiety in children with food allergies, with a
p-value of 0.00. It is consistent with the literature by Polloni
et al., which states that children with food allergies are more
likely to experience social anxiety, such as separation and
coping anxiety, even though their overall anxiety scores do
not reach clinical levels. This may occur due to restrictions
on social activities without the primary caregiver’s supervi-
sion, school activities, and family social activities outside
the home, such as dining at restaurants. These disruptions
affect the child’s development of independence and social
skills, increasing the risk of social exclusion and bullying
[15, 16].

In this study, 17 children (26.2 %) had scores below 70
on the PedsQL questionnaire, while 48 (73.8 %) had scores
above 70. Among the four aspects assessed in the children’s
quality of life, the lowest mean score was in the school as-
pect. This was due to frequent school absences caused by
allergy flare-ups and the need for regular immunotherapy
treatments. The next lowest score was in the emotional as-
pect, likely due to isolation and restrictions to prevent al-
lergen exposure, which can lead to anxiety and depression
in children. The relatively low frequency of poor quality of
life in this study may be attributed to the small number of
children over the age of 14, as older children are more likely
to experience psychosocial issues [10, 19].

This study found a significant impact of daily family ac-
tivities on quality of life and anxiety, with a p-value of 0.00
and 0.01, respectively, and OR of 3.17 and 2.03. It is con-
sistent with a previous study in Texas, where an increase
in restrictions on children’s daily activities was associated
with a worsening quality of life, particularly in emotional as-
pects, anxiety about food, and limitations in diet and social
activities. The results of this study differ from the research
conducted by Frachette et al., which found better family ac-
tivities and quality of life in children with food allergies com-
pared to the control group. This discrepancy may be due to
the study being conducted in a tertiary healthcare setting in
the Netherlands, where such services are accessible only to
families with higher socio-economic status. This is consis-
tent with the study by King, Knibb, and Hourihane, which
stated that children with food allergies have a lower quality
of life and higher levels of separation anxiety [17, 18].

This study found no impact of depression levels on the
quality of life of children with food allergies, with logistic
regression analysis showing a p-value of 0.231 and an OR of
1.234 for depression. In Kili¢ study, significant worsening of
depression and anxiety scores accompanied a decline in the
quality of life in children with food allergies. It could be due
to the fact that all subjects in that study were adolescents,
where depression and anxiety levels are generally much
higher compared to younger children. In this study, only 3
children (4.62 %) were adolescents [10, 20, 21].

This research revealed several limitations. First, there
were few adolescent subjects, who are more likely to have
psychosocial disturbances. Also, our study used the RCADS

questionnaire, which couldn’t describe the subclasses of
anxiety and depression.

Conclusions

Daily family activities have a significant impact on de-
pression, anxiety, and the quality of life in children with
food allergies, while depression does not have a significant
impact on the quality of life in children with food allergies.
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BnAMB NOBCSIKAEHHOI CiMeNHOT OKTUBHOCTI HO Aenpecito, TpUBory
TA 9KICTb XXUTTS B AiTEN i3 XQpPYOBOIO AAEprieto

Pe3tome. AkryanbnicTh. Xapuosa ajepris € XpOHIYHUM 3aXBO-
pIoBaHHAM, 11 mOLMpeHicTh B A3il craHoBuTh 3,4—11,1 %. Yepes
00MeXeHY JOCTYITHICTb €TiOTPOITHOTO JIIKYBaHHSI OCHOBHUM Me-
TOJIOM 3aJIUIIAETLCSl YHUKHEHHST asiepreHis. Lle Moxe npusBonu-
T 10 OOMEXEHb i TIOpPYILIeHHs] aKTUBHOCTI JiTeil Ta iXHIX pOIUH,
CIIPUYMHSIIOUM TICHXOCOLiaNbHI MpobaeMu B ycix. Marepiaamn
Ta MeToaM. [IpoBeneHo oOcepBalliliHe monepeyHe A0CTiIKEeHHS
3a yyacTio ZiTeil Bikom 7—17 pokiB i3 XapyoBOIO ajepri€lo, sIKUX
CTIOCTepirajau B MeaiaTpUYHii aJeprooTiyHii KIiHilll MeauIHO-
ro 3akjaany Dr. Soetomo General Hospital (Cypa6as, IHnoHe3is).
KoxeH ydacHuk 3anoBHUB onutyBaibHUKKM PedsQL, RCADS
ta FAIS. JIns ouiHKM BIUIMBY 3MiHHMX TMPOBEIEHO JIOTiCTUY-
HUM perpeciiHuii aHaji3 3 BMKOPMCTaHHSIM mporpamu SPSS
(Bepcis 23.0); 3HauymmmMu BBaxanu pesyiabratv mnpu p < 0,05.

Pe3yabraTu. 3arasiom y AOCHiIKEHHI B3sUIM y4acTh 65 pecrioH-
neHTiB. YotupHanusate naiieHTis (21,5 %) 3a3Haiu MopyIieHb y
MOBCSIKIEHHIN CiMelHill akTMBHOCTI. Pe3ynbratv J0TicTUYHOTO
perpeciiiHOTro aHaji3zy 3B’3Ky MiX IIONEHHUMU CiMEITHUMMU 3ali-
HSTTSIMU, IOETPECi€lo i TPUBOTOIO0 OYyIM CTAaTUCTUYHO BipOTimHi:
p = 0,00 nns nenpecii Ta TPpMBOTU. AHAII3 TAKOX MPOAEMOHCTPY-
BaB, ILI0 MOBCSKICHHA CiMeiiHa aKTMBHICTh i TPMBOIa MaJlu CTa-
TUCTUYHO 3HAYyLIMi BIJIMB Ha sKicTh xuTtd (p = 0,00 Ta 0,01
BiZIMOBIHO), TOMi SIK BIUTUB Jienipecii OyB He3HauHuM (p = 1,234).
BuchoBku. TToBcskaeHHa ciMeiiHa aKTUBHICTh BipOTiAHO BITIM-
Ba€ Ha JIETPEeCito, TPUBOTY Ta SIKICTb XKUTTS B JIiTEH i3 XapuoOBOIO
ajiepriero.

KrouoBi ciioBa: xapuosa anepris; nenpecisi; TpuBora; sKicTb
KUTTS
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Disseminated tuberculosis with central nervous system

involvement in an adolescent: the consequences
of missed preventive therapy and absent immunization

Abstract. Adolescents are particularly susceptible to tuberculosis, especially severe manifestations such as disseminated
tuberculosis with central nervous system involvement. This case study illustrates the repercussions of neglected preventive
measures, specifically the lack of immunization and tuberculosis preventive therapy, in an adolescent with confirmed
household tuberculosis exposure. An 11-year-old female presented with decreased consciousness, prolonged fever,
chronic cough, and significant weight loss. She had not received childhood immunizations and resided in a densely
populated household with known tuberculosis exposure. Upon admission, she exhibited moderate illness with signs of
meningeal irritation, moderate malnutrition, and a Glasgow Coma Scale score of E2V2M4. Neuroimaging revealed
multiple intracranial tuberculomas, basal meningeal enhancement, brain edema, and communicating hydrocephalus.
A chest X-ray indicated bilateral infiltrates. GeneXpert MTB/RIF testing of cerebrospinal fluid and gastric aspirate
confirmed rifampicin-sensitive Mycobacterium tuberculosis. This case underscores the severe outcomes of disseminated
tuberculosis with central nervous system involvement in the absence of preventive strategies. Both isoniazid preventive
therapy, which has been shown to reduce tuberculosis risk by 60—90 %, and Bacillus Calmette-Guérin vaccination,
which provides 70—80 % protection against severe tuberculosis, were missed opportunities that could have altered disease
progression. Preventive interventions such as immunization and tuberculosis preventive therapy must be prioritized in
high-risk pediatric populations, particularly among tuberculosis contacts. Early implementation may significantly reduce

tuberculosis-related morbidity and mortality, especially in resource-limited settings.
Keywords: disseminated tuberculosis; central nervous system; adolescent; immunization tuberculosis prevention

Introduction

Tuberculosis (TB) continues to be a significant global
health issue, with approximately 1.1 million adolescents
contracting TB annually and over 200,000 fatalities [1]. Dis-
seminated TB, characterized by the involvement of at least
two non-contiguous sites, occurs in 2—10 % of TB cases and
substantially increases morbidity and mortality, particularly
when the central nervous system is affected [2]. Adolescents
are at heightened risk due to increased mobility, social in-
teractions, and developmental factors that facilitate disease
transmission and progression [3]. Tuberculosis preventive
treatment (TPT), especially isoniazid preventive therapy,
has been shown to reduce the risk of TB disease by 60—90 %
among close contacts [4]. Despite this evidence, the global

implementation of TPT remains inadequate [5]. The Bacil-
lus Calmette-Guérin (BCG) vaccination provides 73—77 %
protection against severe forms of TB, including miliary TB
and TB meningitis [6]. Malnutrition and incomplete immu-
nization are recognized risk factors for severe TB, as they
impair cell-mediated immunity, which is crucial for con-
taining Mycobacterium tuberculosis infection [7].

Case report

An 11-year-old girl was admitted with a 3-day history of
decreased consciousness, preceded by a week of intermit-
tent fever (up to 39 °C), persistent cough, weight loss, and
increasing lethargy. She had been hospitalized six weeks ear-
lier for similar complaints and had briefly initiated anti-TB
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therapy, which the family had prematurely discontinued.
According to her mother, she had never received any im-
munizations, with no documentation of vaccination at birth
or during school years, including no BCG vaccination. The
parents did not consider immunization important, resulting
in none of their children being vaccinated. Anthropometric
assessment revealed moderate malnutrition, with weight-
for-age below the 5" percentile, height-for-age between
the 5" and 10" percentiles, and a percentage of ideal body
weight at 72.8 % based on 2000 CDC growth charts. The
girl lived in a small, crowded household and came from a
low socioeconomic background. She had close contact with
an older sibling with bacteriologically confirmed pulmonary
and CNS TB undergoing treatment.

On admission, she was febrile (38.9 °C) with a Glasgow
Coma Scale (GCS) of E2V2M4. Neurological examina-
tion showed signs of meningeal irritation, including neck
stiffness, a positive Babinski sign, and clonus. Chest aus-
cultation revealed bilateral coarse crackles. Laboratory fin-
dings showed hemoglobin of 11.4 g/dL, leukocyte count of
9,110/ul, MCV 70.8 fL, MCH 20.5 pg, platelet count
441,000/uL, and an elevated CRP of 45.2 mg/L. Electro-
Iyte levels were normal, while liver and renal function were
within normal limits. HIV testing was non-reactive. Chest
radiography demonstrated bilateral pulmonary infiltrates
and hilar lymphadenopathy (Fig. 1).

A brain contrast-enhanced CT scan revealed multiple
ring-enhancing lesions in the left parietal lobe and midbrain
(largest measuring 1.65 % 0.96 x 0.87 cm), surrounding vaso-
genic edema, basal meningeal enhancement, and dilation of
the ventricles, indicating communicating hydrocephalus. To
manage the cerebral edema, intravenous mannitol was ad-
ministered, starting with a loading dose of 100 mL followed
by maintenance doses of 50 mL every 6 hours for five days.
Ophthalmologic examination revealed papilledema, further
supporting the presence of raised intracranial pressure due
to brain edema.

Cerebrospinal fluid analysis revealed elevated protein
(97.5 mg/dL), low glucose (44 mg/dL), mononuclear cell pre-
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Figure 1. The anteroposterior chest radiography
showed infiltrates and bilateral hilar
lymphadenopathy

dominance (57.7 %), and lymphocytic pleocytosis. Cerebro-
spinal fluid GeneXpert MTB/RIF confirmed the presence of
Mycobacterium tuberculosis sensitive to rifampicin, and similar
results were obtained from gastric aspirate samples. Based on
these findings, a diagnosis of disseminated TB comprising pul-
monary TB, tuberculoma, and tuberculous meningoencepha-
litis with brain edema and hydrocephalus was made.

On the second day of hospitalization, the patient un-
derwent an urgent ventriculoperitoneal shunt placement to
relieve intracranial pressure. Postoperatively, she remained
unconscious and was transferred to the intensive care unit
under mechanical ventilation, with GCS E2VxM4. Manni-
tol was administered (loading dose of 100 mL followed by
50 mL every 6 hours for 5 days) to manage cerebral edema.
The patient was started on a child-dose fixed-dose combina-
tion anti-tuberculosis regimen (2RHZE/10HR), with addi-
tional ethambutol 400 mg and oral prednisone 2 mg/kg/day
(tapered over 6—8 weeks), based on the World Health Orga-
nization guidelines for the management of pediatric tuber-
culosis involving the central nervous system. On the fourth
day, she was successfully extubated and gradually weaned off
oxygen. The patient was monitored for neurological signs,
fluid and electrolyte balance, nutritional intake, and drug
tolerance. She remained with a GCS of E2V3M4 during
days 4 to 8, requiring nasogastric tube feeding with a total
energy intake of 1700 kcal/day using pediatric enteral for-
mula. The girl transferred to the high care unit and then to
the low care unit as her clinical status stabilized.

Throughout hospitalization, the patient’s nutritional
management was re-evaluated based on Recommended Di-
etary Allowance by height age (9 years), with an actual body
weight of 21 kg and ideal body weight of 28 kg. Due to on-
going impaired consciousness, oral intake was not possible,
and nasogastric tube feeding was maintained. The patient
remained moderately ill with slow improvement in alertness.
Plans for medical rehabilitation were made to address the
risk of neurological sequelae. The family received compre-
hensive counseling on the critical importance of treatment
adherence, especially considering the previous history of
therapy interruption. They were also educated on household
TB transmission dynamics and the necessity of identifying
the index case. Given the diagnosis of grade 3 tuberculous
meningoencephalitis, the prognosis was explained as guar-
ded, with a high risk for long-term disability.

Discussion

This case exemplifies disseminated tuberculosis with cen-
tral nervous system involvement in a high-risk adolescent.
The patient presented in Medical Research Council stage 111
TB meningitis, which is associated with mortality rates of up
to 50 % despite optimal therapy [1]. The GeneXpert MTB/
RIF assay facilitated rapid diagnosis, demonstrating a sensi-
tivity of 50—80 % for cerebrospinal fluid TB detection and a
specificity exceeding 95 % [2]. The progression from pulmo-
nary to disseminated disease underscores critical pathways
in TB pathogenesis. Hematogenous dissemination occurs
via lymphatic and vascular channels, facilitated by bacte-
rial virulence factors such as the ESX-1 secretion system [8].
Adolescents possess unique immunological vulnerabilities,
particularly when compounded by malnutrition and the ab-
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Figure 2. The contrast-enhanced head CT scan showed dilation of all the ventricles (right, left, third, and
fourth), a lesion in the left parietal lobe cortical-subcortical region (0.84 x 1.1 x 0.88 cm, ~ 0.81 cm?)
with extensive surrounding edema, a lesion in the left midbrain (1.65 x 0.96 x 0.87 cm, ~ 1.38 cm?®),
leptomeningeal enhancement

sence of BCG vaccination [3]. Moderate-to-severe malnu-
trition increases the risk of mycobacterial dissemination by
2.8-fold compared to well-nourished individuals [7].

This case represents a critical missed opportunity for TB
prevention. As a household contact of active TB, the patient
should have received TPT in accordance with the World
Health Organization guidelines [5]. TPT reduces TB inci-
dence by 84 % in adolescent contacts [9]. Despite compel-
ling evidence, TPT implementation remains suboptimal
due to inadequate contact tracing, resource constraints, and
adherence challenges [5]. The absence of BCG vaccination
likely contributed to the development of severe disease. BCG
provides significant protection against miliary TB and TB
meningitis, with a protective efficacy of 73—77 % [6]. While
protection may wane over time, some immunity persists into
adolescence through the priming of mycobacterium-specific
T cells. Management required a multidisciplinary approach,
including standard anti-TB therapy, adjunctive corticoste-
roids, neurosurgical intervention for hydrocephalus, and
nutritional rehabilitation. Corticosteroids reduce inflamma-
tion-induced complications, while early ventriculoperitoneal
shunting improves outcomes in cases of communicating hy-
drocephalus [10]. Nutritional support with adequate caloric
intake and micronutrient supplementation is essential for
recovery.

Conclusions

This case illustrates the complexity of managing dis-
seminated TB with CNS involvement in an undernourished,
unvaccinated adolescent. It highlights critical missed oppor-
tunities for tuberculosis prevention through TPT and BCG
vaccination. Early diagnosis, prompt therapy, nutritional
support, and neurosurgical intervention were essential for
recovery. The case underscores the need for comprehensive
TB control strategies, including contact investigation, pre-
ventive therapy, immunization, and family education to pre-
vent severe disease progression in vulnerable populations.
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ANcemMiHOBOHNIN TY6EepPKYAbO3 3 YPOXKEHHSIM LLeHTPOABHOT HEPBOBOT CUCTEMMU B MIAAITKA:
HOCAIAKM NponyLeHoi NPodiAGKTUYHOT Tepanii Ta BIACYTHOCTI iMyHisauii

Pe3tome. Tlinnitku Bpasnusi 10 TyGepKynbo3sy, 0cO6IMBO HOTO
TSDKKUX (POPM, SIK-OT TUCEMiHOBAHUI TYOEPKYJIbO3 3 YPAXKEHHSIM
LIEHTpaJabHOI HEpPBOBOi cucTteMu. Lle KIiHiUHE CcrocTepeKeHHs
UTIOCTPY€E HACTIIKM HEXTyBaHHS MPOMITaKTUUHUMU 3aXOdaMu,
30KpeMa iMyHi3allieto Ta MpodiJaKTUYHOIO TeparTi€lo, y MmiTiTKa 3
MiATBepIKEHUM KOHTAKTOM i3 XBOPMM Ha TyOepKyIb0o3 y TTo0yTi. B
11-piyHOi AIBYMHKU CIIOCTEPIiraancst 3SHUKEHHsI CBiIOMOCTi, TpU-
BaJla IMXOMaHKa, XpOHIYHMI Kalllesb i 3HauHa BTpaTa Macu Tija.
Bona He oTpumyBaia 1IeTUIeHb Y TUTUHCTBI Ta MPOXWBaIa B Tie-
peHaceeHOMY TOMEIIKaHHI i3 XBOpUM Ha Ty0epKyJbo3. [Tpu roc-
MmiTajizauii cTaH Mali€eHTKU OyB CepelHbO1 TSIKKOCTI, 3 03HAKaMU
Moapa3HEeHHsI MO3KOBUX O0OJIOHOK, MTOMipHUM HEIOIJaHHSM Ta
ouiHKolo 3a mkano komu [Mazro E2V2M4. Heliposisyanizauist
BUSIBWJIA MHOXKWHHI BHYTPIlITHBOUYEPETTHI TYOSPKYIHOMU, Oa3allb-
HE MOCUJIEHHSI MO3KOBUX 000JIOHOK, HAOPSIK MO3KY Ta MOEIHAHY
rigpouedatito, a peHTreHorpadist opraHiB rpyaHOI KJIITKU — JBO-
CTOpOHHI iHbimbTpaTh. JlocimkeHHs] CMTMTHHOMO3KOBOI PiIHA

i1 nutyHKoBoro acmipary merogoM GeneXpert MTB/RIF min-
TBEPAWIO HASIBHICTh YyTIMBOTO 10 pudammiunny Mycobacterium
tuberculosis. 11eii BUMMamoOK MigKPECIIO€ Ceplio3Hi HACTIAKM THUCe-
MiHOBaHOTO TYOEpKYJIbO3y 3 YpaKeHHSIM LEHTPaJbHOT HEPBOBOL
cucTeMH 3a BincyTHocTi npodinaktuku. [podinakrnyna teparmist
i30Hia3MOOM, IO 3HIKYE PU3UK TyOepKyab03y Ha 60—90 %, ta
BakuuHauis BLIK, sika 3a0e3neuye 70—80% 3axucCT Bil TSKKUX
bopm TyOepKyIb03y, OyJIM BTPAaUEHUMU MOXJIMBOCTSIMU, 110 MO-
[JIM 3MiHUTH riepeGir xBopoou. [IpodinakTuuHi BTpydyaHHsI, SIK-
OT iMyHi3allisl Ta IpodilakTUIHA Tepartisi TyOepKyJIb03y, MaloTh
OyTH TIPIOPUTETHUMU B JiTEHl i3 TPYNM BUCOKOIO PU3UKY, OCO-
OJIMBO THUX, SIKi KOHTAKTYIOTb i3 XBOPMMM Ha TYyOepKyJibo3. PaHHE
BIPOBAKEHHS TaKUX 3aXO/iB MOXe CYTTEBO 3HU3UTHU 3aXBOPIO-
BaHICTh i CMEPTHICTb, TOB’sI3aHi 3 TyOEepKYIb030M, OCOOJIMBO B
yMOBax 00MeXeHUX pecypcCiB.

KirouoBi ciioBa: nuceminoBanmii TyGepKy/b03; LIeHTpalTbHA He-
pBOBa cUCTeMa; TTiITITOK; iIMyHi3allist; TpodiTaKTKa TYOEepKYITbO3y
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Internalizing behavioral problems in pediatric patients

with congenital heart disease

Abstract. Background. Congenital heart disease (CHD) is the most common congenital anomaly in newborns.
Advances in medical and surgical care have improved survival rates, but children with CHD remain vulnerable to
psychosocial and behavioral problems. The purpose was to evaluate the prevalence and factors associated with behavioral
problems in pediatric patients with CHD. Materials and methods. A cross-sectional analytical study was conducted at
Dr. Soetomo General Hospital, Surabaya, from July to October 2024. Pediatric patients aged 4— 17 years with CHD were
assessed using the Pediatric Symptom Checklist-17 (PSC-17). Differences in behavioral problems between acyanotic
and cyanotic CHD groups were analyzed, and associated risk factors were identified through logistic regression analysis.
Results. Among the 101 participants, 30 (29.7 %) had positive PSC- 17 scores, with internalizing problems being the most
common (22 subjects, 77.3 %). A significant difference in internalizing scores was found between acyanotic and cyanotic
CHD groups (p = 0.036). No significant differences were observed in attention, externalizing, or mixed subscales. Younger
age (< 10 years) in acyanotic CHD and male gender, lower parental education, and working mothers in cyanotic CHD
were identified as significant risk factors for internalizing behavioral problems. Conclusions. Internalizing behavioral
problems are prevalent among pediatric CHD patients, with significant differences between acyanotic and cyanotic CHD.
Keywords: congenital heart disease; internalizing behavioral problems; Pediatric Symptom Checklist-17; psychosocial

development; risk factors

Introduction

Congenital heart disease (CHD) is the most common
congenital anomaly in newborns [1]. Advances in medical
treatment, surgical techniques and intensive postoperative
care have reduced the mortality rate of pediatric patients with
CHD and increased their life expectancy [2, 3]. Diagnostic
procedures, medical treatment, surgery and hospitalization
experienced by pediatric patients with CHD may impact their
psychosocial development, resulting in changes in behavior
and emotions [4, 5]. An increased prevalence of psychiatric
illness, behavioral disorders in children with severe CHD,
and various psychological disorders were noted when they
were grown up [6]. About a quarter of children with CHD
aged 6—18 years have significant behavioral problems [7].

The Pediatric Symptom Checklist-17 (PSC-17) is a
screening instrument for early detection of emotional and
behavioral disorders in children. It contains a short ques-
tionnaire with 17 questions divided into 3 subscales, namely
internalizing, externalizing and attention. PSC-17 has been
validated to measure behavioral disorders [8].

Evaluating the behavioral problems of pediatric patients
with chronic diseases, especially CHD, needs attention as
part of efforts to improve their well-being.

The purpose. To evaluate the prevalence and factors as-
sociated with behavioral problems in pediatric patients with
CHD.

Materials and methods

This research uses an analytical observational design with
a cross-sectional approach. The study was conducted at the
Pediatric Inpatient and Outpatient Units of Dr. Soetomo
General Hospital, Surabaya, Indonesia. The study popula-
tion included pediatric patients diagnosed with congeni-
tal heart disease. Samples were selected based on inclusion
and exclusion criteria, using a consecutive sampling method
during the study period from July to October 2024. The in-
clusion criteria were: 1) age of 4 to 17 years; 2) diagnosis of
congenital heart disease; 3) obtained written informed con-
sent from parents or legal guardians after receiving a full
explanation of the study. Meanwhile, the exclusion criteria
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were: 1) refusal by parents or guardians to participate in the
study; 2) inability of parents or guardians to communicate
in Indonesian, making it impossible to conduct interviews;
3) syndromic disorders or other congenital conditions such
as cerebral palsy, Down syndrome, or intellectual disabilities.

Primary data collection was conducted over a four-
month period. Each participant completed a demographic
data form. The PSC-17 was used to assess behavioral, psy-
chosocial, and emotional functioning. Scores were calcu-
lated for internalizing, externalizing, attention, and mixed
domains. Based on these scores, the presence of behavioral,
psychosocial, and emotional risk was determined.

Descriptive statistics, including frequencies, means,
and standard deviations, were used to summarize the data.
Group comparisons were conducted with the Mann-Whit-
ney U test. To assess factors that influenced behavioral
problems, binary logistic regression analysis was performed.
A p-value of less than 0.05 was considered statistically sig-
nificant. All analyses were conducted using SPSS software
version 20. This research has received a certificate of ethi-
cal suitability from the Health Research Ethics Committee
of RSUD Dr. Soetomo, Surabaya, with ethical certificate
number 0987/KEPK/V/2024.

Results

There were 101 subjects participated in this study.
Table 1 showed the characteristics of the patients. Most of
them were female (66.3 %) with an average age of 9.1 = 4.0
years. Subject’s mothers are mainly housewives (59.4 %)
with most of them having the latest high school education
(48.5 %). Meanwhile, the majority of the subjects’ fathers
were freelanced (62.4 %) with irregular income and most of
them having the latest high school education (49.5 %).

There were 58 patients (57.4 %) with acyanotic CHD,
with the most common diagnosis being patent ductus arte-
riosus in 19 children (32.8 %), followed by ventricular septal
defect in 18 (31 %), then atrial septal defect in 13 (22.4 %).
Meanwhile, 43 subjects (42.6 %) had cyanotic CHD. In this
group, 21 children (48.8 %) were diagnosed with tetralogy
of Fallot.

The study revealed that there were 30 subjects with posi-
tive PSC scores (at risk of behavioral disorders), with details
of internalizing disorders in 22 of them, attention in 3, ex-
ternalizing in 3, and mixed in 2 cases. The Mann-Whitney
test was used to assess differences between PSC-17 scores
based on acyanotic and cyanotic congenital heart disease
(Table 2). According to its results, p-value was 0.036 on the
internalizing subscale. Therefore, it can be concluded that
there is a difference in the internalizing domain score be-
tween the acyanotic and cyanotic congenital heart disease
groups, while the attention, externalizing, and mixed sub-
scales did not show significant differences (p > 0.05).

This study also evaluates factors affecting internalizing
behavioral problems among children with CHD (Table 3).
In the acyanotic group, the younger age (< 10 years old) had
asignificant 17.5 times risk of internalizing behavioral prob-
lems compared to patients aged > 10 years (p = 0.001). In
the cyanotic group, males are significantly 3.5 times at risk
of internalizing behavioral problems compared to females.
Fathers and mothers with primary education were signifi-

cantly 3.87—4.28 times more likely to have children with
internalizing disorders than mothers with higher education
(p < 0.05). In addition, working mothers were significantly
6.5 times more likely than housewives to have children with
internalizing behavioral problems.

Table 1. Characteristics of the subjects

Characteristic Frequency (n, %)
Sex
Male 34 (33.7)
Female 67 (66.3)
Mother’s occupation
Housewife 60 (59.4)
Midwife 1(1)
Teacher 4 (4)
Self-employed 14 (13.9)
Private employee 3(3)
Freelance 15 (14.9)
Farmer 2(2)
Civil servant 2(2)
Mother’s education
Elementary 12 (11.9)
Junior high 27 (26.7)
Senior high 49 (48.5)
Diploma 6 (5.9)
Bachelor’s degree 7 (6.9)
Father’s occupation
Private employee 17 (16.8)
Freelance 63 (62.4)
Self-employed 13 (12.9)
Farmer 6 (5.9)
Civil servant 2(2)
Father’s education
Elementary 16 (15.8)
Junior high 23 (22.8)
Senior high 50 (49.5)
Diploma 5(5)
Bachelor’s degree 7 (6.9)
Birth history
Premature 6 (5.9)
Term 95 (94)
Low birth weight (< 2,500 g) 11 (10.9)
Age (mean = SD, years)
Subjects 9.1+40
Mother 37182
Father 40.4 + 101
Mother’s age at pregnancy 28.50 + 6.38
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Discussion

This study revealed that there were 30 subjects with posi-
tive PSC-17 scores (at risk of behavioral disorders), with
details of internalizing disorders in 22 of them, attentional
in 3, externalizing in 3, and mixed in 2. Internalizing be-
havioral problems were the most common. Moreover,
there is a difference in the internalizing subscale score be-
tween the acyanotic and cyanotic congenital heart disease
groups (p = 0.036), while the attention, externalizing, and
mixed scales did not show significant differences (p > 0.05)
(Table 2). Internalizing problems in patients with CHD
such as emotional problems and relationships with peers are
the most frequent behavioral disorders [9]. Another study
in line with this study states that there are significant dif-
ferences in behavioral problems in acyanotic and cyanotic
CHD, especially on the internalizing subscale (p < 0.01)
[10]. Meanwhile, another research suggested that the
physiology of acyanotic and cyanotic CHD did not affect
the PSC-17 score (p > 0.05) [11]. Previous studies also have
shown that compared to acyanotic CHD, cyanotic CHD
is associated with a significantly 2.5-fold increased risk of
behavioral problems, especially internalizing disorders [12].
A meta-analysis study involving patients aged 6—18 years
demonstrated that 25 % of children and adolescents with
CHD had significant behavioral problems, with a combined
prevalence of internalizing over the externalizing disorders
[7]. Moreover, other study mentioned that pediatric patients
with CHD have slightly more internalizing behavioral prob-

lems (anxiety, depression, panic disorder, and post-trauma-
tic stress disorder) than healthy children [13].

This study evaluates factors affecting internalizing beha-
vioral problems among pediatric patients with CHD. It re-
vealed that in the acyanotic CHD group, participants of
younger age were significantly more likely to have internali-
zing behavioral problems compared to patients in their teens.
Meanwhile, among cyanotic patients, adolescents were more
likely to have internalizing disorders than younger children,
but this was not significant. A previous systematic review sug-
gested that young CHD patients are at risk of emotional, social
and behavioral developmental disorders. These findings indi-
cate a high prevalence but low severity [5]. Other study men-
tioned that adolescents with CHD were significantly more
likely (5—6 times) to have psychiatric disorders, especially
anxiety ones such as separation anxiety or social anxiety, com-
pared to the normal population [14]. Overprotective parenting
style in patients with CHD may be a possible risk factor for in-
ternalizing problems. It has also been suggested that hormonal
and brain changes during adolescence trigger the expression
of genetic vulnerabilities, which, combined with stressful ill-
nesses, can increase internalizing behavioral problems [9].
Moreover, adolescence is a dynamic phase of growth and de-
velopment in an individual’s life. It is a transition period from
childhood to adulthood characterized by accelerated physi-
cal, mental, emotional and social development. During this
period, people may experience various forms of psychosocial,
behavioral, mental and emotional problems [16].

Table 2. PSC-17 score in children with acyanotic and cyanotic congenital heart disease

Behavioral disorder Acyanotic CHD Cyanotic CHD P-value
Internalizing (n = 22) 6.00 +1.25 0.036*
Attention (n = 3) 7 8 0.157
Externalizing (n = 3) 9.50 + 3.53 0.480
Mixed (internalizing and externalizing) (n = 2) 16 14 0.317
Note: * — significant result (p < 0.05).
Table 3. Factors affecting internalizing behavioral problems in pediatric patients
with congenital heart disease
Acyanotic CHD Cyanotic CHD
Variabl o o
ariable OR (Iov?esr{oug:)er) P-value | OR (Ioveesrf,u(p::)er) P-value

Boys 3.5 0.696-17.5 0.128 3.5 1.15-10.63 0.027*
Age < 10 years 17.5 3.4-88.945 0.001* - - -
Adolescent > 10 years - - - 3 0.812-11.0 0.099
Mother with primary education 0.4 0.044-3.614 0.415 4.286 1.882-9.757 0.001*
Father with primary education - - - 3.87 1.781-8.430 0.001*
Working mothers 0.747 0.224-2.493 0.635 6.5 1.467-28.8 0.014~
Fixed-income father - - - 0.722-49.8 0.097
High risk age of pregnancy 0.44 0.116-1.6 0.227 0.584-42.797 0.142
Low birth weight 1.6 0.31-8.7 0.558 0.141-7 1
Ejg‘zriinced catheterization and/or 1154 | 0259-5.145 | 0.851 | 0.727 | 0.126-4.194 | 0722

Notes: OR — odds ratio; Cl — confidence interval; * — significant result (p < 0.05).
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This study revealed that in cyanotic CHD, primary-edu-
cated fathers and mothers were significantly more likely to
have children with internalizing disorders than parents with
higher education. Meanwhile, among patients with acya-
notic CHD, mothers with primary education had a lower
risk of having children with internalizing disorders, but
this result was not significant. This is in line with the pre-
vious study stating that higher parental education is asso-
ciated with lower risk of child internalizing problems [10].
However, parenting styles influenced by parental education
can significantly impact children’s emotional and behavio-
ral problems [16]. Higher parenting stress was significantly
associated with a higher risk of internalizing problems.
Lower parental education levels are often associated with
increased parenting stress and maladaptive parenting styles.
In addition, parents of cyanotic CHD patients are said to
have greater levels of stress compared to parents of acyanotic
CHD children, resulting in a greater risk of child interna-
lizing disorders [10].

In this study, the majority of the patients’ mothers were
housewives. In the cyanotic group, working mothers were at
significantly greater risk of having children with internali-
zing disorders, while in the acyanotic group, they were at less
risk, but this was not significant. Parents’ occupation is also
part of the family’s socioeconomic status. Previous research
states that inequality in socioeconomic status will have an
impact on the health outcomes of CHD patients, including
mental health problems [17]. Previous study suggests that
higher family income is associated with lower risk of child
internalizing problems. However, it is also mentioned that
economic status is not the main factor in internalizing dis-
orders, parental stress also plays a role [10].

Conclusions

This study reveals that internalizing behavioral prob-
lems are the most frequent psychological disorders in chil-
dren with congenital heart disease, with notable differences
between acyanotic and cyanotic groups. Younger age in the
acyanotic CHD group, as well as male gender, lower parental
education levels, and maternal employment in the cyanotic
CHD group, were found to be significant risk factors asso-
ciated with internalizing behavioral issues. These findings
emphasize the need for comprehensive psychosocial assess-
ments as part of routine care for pediatric CHD patients to
enhance their psychosocial well-being and quality of life.
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MoBeAiHKOBI PO3AGAM IHTEPHAAI3ALT B AiTEN i3 BPOAXKEHUMN BOAAMU CepLis

Pesiome. Axkryambnicts. Bpomxkeni Baau cepus (BBC) € Haii-
MOLIMPEHIIIO BPOJXKEHOIO aHOMAi€l0 B HOBOHAPOIKECHUX.
JIoCSITHEHHSI B MEAUIIMHI Ta XipyprivHOMY JIiKyBaHHi IMOKpaIn-
JIX piBeHb BUKMBAHOCTI, ayie nitu 3 BBC 3aiuiamoTbest Bpa3iu-
BUMMU JI0 TICUXOCOLiaIbHUX Ta TTOBEIiHKOBUX MopyiueHb. MeTa:
OLIIHUTH MOIIUPEHICTh Ta (PaKTOPH, TTOB’sI3aHi 3 MOBEAIHKOBU -
Mu ipobemamu B miteii i3 BBC. Marepianu ta metomm. Iore-
peyHe aHaJiTUYHEe JOCiIKEHHs OYJI0 MPOBEIEHO B MEAUYHOMY
3akiani Dr. Soetomo General Hospital (Cypabasi, Ingonesist) 3
JIMITHS 110 XXK0BTeHb 2024 poky. [liTeii Bikom 4—17 pokiB i3 BBC
obcrexyBanu 3a mkanow The Pediatric Symptom Checklist-17
(PSC-17). Byno po3riassHyTo BiAMiHHOCTI MOBEAiHKOBUX IPO-
07eM MiX TpynaMM aliaHOTMYHMX Ta HiaHotTmyHux BBC, a
TaKOX BMSIBJICHO TMOB’sI3aHi 3 MM (DAaKTOPU PUMKY LUISIXOM
JoricThyHOTO perpeciiinoro aHamisy. PesympraTtn. Cepen 101
yuacuuka 30 (29,7 %) Maiu MO3UTHBHY OLIIHKY 3a LIKaJO00

PSC-17, npuyomy npobiemu iHTepHasizailii OyJau Halroumpe-
Himumu (22 ocobu, 77,3 %). BusiBieHo cTaTUCTUYHO 3HAYYIILY
PI3HULIIO B MOKA3HUKAX iHTEpHaJi3alii MixX MalieHTamMu 3 alli-
aHOTUYHUMM i nianotuuHuMu BBC (p = 0,036). He crocrepi-
rajiocsl 3HaYHUX BiIMiHHOCTEI y MiAlIKaiax yBaru, eKcTepHa-
Jizaitii a6o 3MimanomMy miaruri. Monommmii Bik (< 10 pokiB) B
alliaHOTUYHIl TPy, a TAKOX YOJIOBivYa CTaTh, HUXYMUI PiBEHb
OCBITH 0aThKiB i MpaleBIalITOBAHICTh MaTePi MPU LIAHOTUYHIK
BPOJKEHIN Bami cepus Oyjiu 3HAUyIIMMU (PaKTOpamMu PUBUKY
MOBEAiHKOBUX MpobsieM iHTepHauizauii. BucHoBku. IMoBenin-
KOBi po3naau iHTepHasi3aiii mommupeHi cepen miteii i3 BBC, 3i
3HAaYHUMM BiIMIHHOCTSIMM MiX aliaHOTMYHOIO Ta LiaHOTUY-
Holo (hopMaMu MaToJIorii.

Ki104oBi cj10Ba: BpomxeHi Baqu ceplist; MOBENiHKOBI Tpo6ie-
mu iHntepHanizaiiii; The Pediatric Symptom Checklist-17; nmcuxo-
COLliaJIbHUI PO3BUTOK; (haKTOPU PUBUKY
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The impact of food for special medical purposes
on interleukin-10, weight-for-age, and length-for-age
in children aged 1-5 years with underweight, stunting,

and tuberculosis infection

Abstract. Background. Childhood malnutrition and tuberculosis (TB) form a detrimental cycle affecting global health.
Nutritional deficiencies compromise immunity and increase TB susceptibility, while TB exacerbates malnutrition through
increased metabolic demands. This study evaluated the impact of food for special medical purposes (FSMP) on serum
interleukin-10 (IL-10) levels and growth parameters in children with underweight, stunting, and TB. Materials and
methods. In this quasi-experimental study, 29 children aged 1—5 years (mean 25.40 £ 11.30 months) with TB and poor
nutritional status received 400 ml of FSMP (1 kcal/ml) daily for 90 days. Anthropometric measurements, serum IL-10
levels, and FSMP compliance were assessed. Results. After 90 days of FSMP supplementation, significant improvements
were observed in growth parameters. Mean weight increased by 0.75 £ 0.25 kg and height by 2.75 = 0.80 cm (both
p < 0.001). All standardized growth indicators (WAZ, LAZ, and WLZ) showed statistically significant improvement
(p < 0.001 for each). Serum IL-10 levels decreased from 425.16 + 387.92 pg/ml to 272.75 + 208.64 pg/ml, representing
a 35.8 % reduction, though not statistically significant (p = 0.441). FSMP compliance progressively increased throughout
the study: 69.0 % (days 1-30), 82.8 % (days 31—60), and 100 % (days 6 1—90), demonstrating significant improvement
(p = 0.007). This pattern suggests increasing acceptance of the supplementation regimen, which likely contributed to
the observed anthropometric changes. Conclusions. FSMP supplementation improved growth outcomes and increased
compliance over time but did not significantly reduce IL- 10 levels. Further research is needed to explore its immunological
effects.

Keywords: underweight; stunting; tuberculosis; FSMP; interleukin-10

Introduction inflammatory processes. This disruption is characterized

Malnutrition and tuberculosis (TB) infection in chil-
dren are interrelated global health challenges [1, 2]. In
2020, infectious diseases, including TB, in conjunction with
malnutrition accounted for 45 % of the primary causes of
mortality among children under the age of 5 worldwide.
According to the World Health Organization (WHO), 1.1
million children globally were infected with TB that year,
and TB resulted in 1.5 million fatalities, positioning it as
the second leading cause of death from infectious diseases,
surpassed only by COVID-19 [2]. Research conducted on
both human subjects and experimental animal models has
demonstrated that malnutrition disrupts the regulation of

by an increase in anti-inflammatory cytokines, such as in-
terleukin (IL)-10, and a decrease in proinflammatory cy-
tokines, including IL-2, IL-6, tumor necrosis factor-alpha
(TNF-a), and interferon-y. This imbalance in the inflam-
matory response increases the susceptibility to infections
in malnourished individuals [1, 3—6]. In the context of TB
infection, IL-10, the body’s primary anti-inflammatory
cytokine, can suppress the activation of various proinflam-
matory cytokines, thereby hindering the healing process [4,
7, 8]. Children experiencing malnutrition require specia-
lized nutritional supplementation, such as food for special
medical purposes (FSMP), to facilitate growth recovery.
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FSMP is also expected to enhance immune responses in
children, whose immunity is compromised due to malnu-
trition [9—11]. The efficacy of nutritional improvement can
be clinically assessed through changes in anthropometric
status, while enhancement of the immune response can be
evaluated by alterations in inflammatory markers, such as a
reduction in IL-10 levels. However, few studies have inves-
tigated the role of FSMP in promoting growth recovery and
balancing immune responses in children with growth failure
and TB infection. This study aimed to evaluate the impact
of FSMP on growth and weight recovery as well as its role
in immune response regulation, particularly effect on IL-10
levels as an anti-inflammatory cytokine, in malnourished
children with TB infection.

Materials and methods
Study design

This was a pre-experimental study utilizing a one-group,
pre-test, post-test design. It was conducted from March 1 to
September 30, 2023, in Surabaya, Indonesia.

Participants

The study included pediatric patients aged 1—5 years
with underweight, stunting, and confirmed TB infection.
Participants were selected from those attending the nutri-
tion and metabolic disease outpatient clinic. Inclusion cri-
teria were weight-for-age (WAZ) and length/height-for-age
(LAZ) below —2 standard deviations (SD) on the WHO
growth curve, weight age < height age < chronological age,
and confirmed TB diagnosis. Exclusion criteria: fluid re-
tention disorders, organomegaly, tumor masses, congenital
abnormalities, or cerebral palsy based on anamnesis and
physical examination.

Ethical issues

This study received ethical approval from the Health
Research Ethics Committee (KEPK), Faculty of Medicine,
Universitas Airlangga, on October 26, 2023 (No. 62/EC/

Table 1. Subject characteristics

- Numerical
Characteristics data

Age, months, mean + SD 25.40 + 11.30
Sex, n (%):
— male; 13 (45)
— female 16 (55)
Chief complaints, n (%):
— persistent challenges with eating 9 (31.03)
and ongoing weight issues;
— no significant growth in body weight 1 (3.45)
or length/height was observed;
— constant weight 19 (65.52)
Duration of complaint, 234 +0.93
months
Gestational age, weeks | Mean + SD 38.42 +1.69
Birth weight, kg 2.86 + 0.52
Birth length, cm 48.62 + 2.56
TB infection, n 29

KEPK/FKUA/2023). Written informed consent was ob-
tained from all participants’ parents.

Measurements and data collection

Anthropometric measurements (weight-for-age and
height-for-age) and a 5 ml blood sample for IL-10 analysis
were collected at baseline. Procedures were carried out by
a pediatrician specializing in clinical nutrition. Participants
received FSMP in the form of high-calorie milk at a daily
dosage of 400 kcal (400 ml) for 90 days. Supplementation
was provided in phases: an initial 14-day period and follow-
ups, two every 15 days and two additional follow-ups, each
30 days apart. FSMP was explicitly prescribed for each sub-
ject and provided free of charge. Anthropometric evalua-
tion was conducted at each follow-up, and a second IL-10
sample was collected at the final visit.

Statistical analysis

Data analysis was performed using SPSS for Windows
version 24. Descriptive statistics were used to describe de-
mographic and clinical characteristics. Continuous vari-
ables were presented as mean = SD or median (interquartile
range), while categorical variables were presented as fre-
quencies and percentages. Homogeneity and normality tests
were conducted. Paired sample t-test was used for normally
distributed data, and the Wilcoxon signed-rank test was used
otherwise. Statistical significance was set at p < 0.05.

Results

The study included 29 participants with a mean age of
25.40 = 11.30 months. Females comprised 55 %. The pri-
mary complaint was persistent eating challenges and weight
issues (31.03 %). One case reported no significant growth,
while 19 reported constant weight (Table 1).

Analysis of body weight and height measurements
before, during, and after the intervention revealed sig-
nificant changes. The mean body weight increased from
9.73 £ 2.10 kg before treatment to 10.48 = 2.35 kg after
treatment (p = 0.000). Similarly, the mean height showed a
significant increase from 80.75 £ 9.41 cm before treatment

3.5
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Figure 1. Variations in growth parameter
assessments
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to 83.50 £ 8.61 cm after treatment, with a height/length
gain of 2.75 + 0.80 cm (p = 0.000) (Fig. 1).

Anthropometric measurements based on the WHO
2008 curve revealed significant improvements following the
FSMP intervention. The WAZ measurements increased by
—1.65 £ 0.75 (p = 0.000), while LAZ showed an increase of
—1.97 = 0.73 (p = 0.000). Similarly, WLZ demonstrated a
significant difference before and after the intervention, with
an increase of —0.95 = 0.93 (p = 0.000) (Fig. 2). Analysis of
the growth curves indicated significant alterations in nutri-
tional status pre- and post-treatment. There was a marked
reduction in the prevalence of underweight and severely un-
derweight children (p = 0.028) as well as stunted and severe-
ly stunted children (p = 0.009). Additionally, the number of
wasted and severely wasted children decreased significantly
(p =0.000).

Compliance with the FSMP regimen was monitored
throughout the study period. During the initial phase of
the intervention (days 1—30), 20 subjects (69.0 %) achieved
> 75 % compliance with the prescribed 400 ml daily FSMP
consumption, while 9 (31.0 %) children consumed 50—74 %
of the recommended amount. By the middle phase (days
31—60), compliance improved, with 24 subjects (82.8 %)
achieving > 75 % consumption and 5 children (17.2 %) con-
suming 50—74 %. During the final phase (days 61—90), all
29 patients (100 %) reached > 75 % compliance with the
daily FSMP regimen. This progressive improvement in

Mean Z score
o
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Figure 2. Alterations in the subjects’ growth
parameters

Table 2. Changes in IL-10 level

Parameter Numerical data
IL-10 before 425.16 + 387.92
IL-10 after Mean £ SD, ™55 25 208.64

pg/ml

AIL-10 152.40 + 350.15
p-value before and after 0.279
AIL-10, n:
— decreased; 10
— increased 19

compliance rates across the intervention period was statisti-
cally significant (p = 0.007).

Conversely, no significant difference was detec-
ted in the IL-10 levels before and after the intervention
(425.16  387.92 vs. 272.75 + 208.64, p = 0.441). Among
the participants, 10 exhibited a decrease in I1L-10 levels,
whereas 19 showed an increase, with no statistically signifi-
cant difference (p = 0.279) (Table 2).

Discussion

In this study, the use of FSMP was found to enhance
children’s nutritional status. It provides essential calories
and proteins, thereby supporting developmental catch-up
and growth. Additionally, FSMP may elevate IGF-1, a criti-
cal growth factor, potentially resulting in increases in both
weight and height [11]. Furthermore, FSMP may improve
nutritional status by reducing IL-10 cytokine levels and in-
creasing micronutrient levels, thus positively influencing
nutritional markers and inflammatory mediators [12]. The
findings of this study are consistent with those of previous
research. A systematic review evaluating the efficacy of
FSMP in children experiencing or at risk of faltering growth
analyzed ten randomized controlled trials. It included 1,116
children with a mean age of 5 years, of whom 585 received
FSMP for an average duration of 116 days. The results in-
dicated a mean weight gain of 0.4 kg and a height increase
of 0.3 cm, along with a high compliance rate of 98 %. Ad-
ditionally, the data suggest a potential reduction in infection
rates [14].

Another study examined the effects of integrating FSMP
with dietary counseling on nutrient adequacy and dietary
diversity among Indian picky eaters aged 24—48 months.
Supplementation resulted in enhanced nutrient adequacy,
particularly for fat, calcium, vitamin A, vitamin C, and
thiamine, when compared to the control group. Although
the dietary diversity scores did not exhibit a significant diffe-
rence, the proportion of children consuming > 4 food groups
daily increased across all groups. Furthermore, the intake of
fruits, vegetables, and cereals significantly improved from
the baseline to day 90 [13].

In our study, the subjects demonstrated high compli-
ance with prescribed FSMP. Most of them were able to con-
sume more than 75 % of the formula milk provided from
the beginning of the intervention, with compliance rates
improving significantly throughout the study period. Ini-
tially, some subjects consumed only 50—74 % of the recom-
mended amount, but by days 61—90, all subjects achieved at
least 75 % compliance with the FSMP milk regimen. This
high rate positively correlated with observed improvements
in children’s nutritional status, including significant in-
creases in weight and height. The study findings suggest that
strong adherence to nutritional supplement consumption
is associated with favorable outcomes in children’s growth
parameters and may contribute to reducing the incidence
of infection. These results align with previous research de-
monstrating the importance of compliance in supplement
consumption to improve nutritional status and growth in
children experiencing malnutrition [14—16].

In the present study, a reduction in IL-10 levels was ob-
served, although this decrease was not statistically signifi-
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cant. IL-10 is known for its role in facilitating macrophage
deactivation and modulating immune responses, thereby
aiding in the control of inflammatory reactions and redu-
cing inflammation-related damage. Consequently, 1L-10
is associated with the ability of mycobacteria to evade im-
mune responses and mediate persistent lung infections.
Previous research has demonstrated that IL-10 expression
correlated with clinical improvement in patients with TB
undergoing chemotherapy, with IL-10 levels decreasing
by day 60 of anti-TB treatment [17]. Other studies have
established that 1L-10 plays a pivotal role in regulating My-
cobacterium tuberculosis infection. Elevated IL-10 levels
prior to the T cell response can inhibit the growth of Myco-
bacterium tuberculosis. However, during chronic infection,
increased IL-10 levels may suppress CD4+ T cell response,
thereby impairing the migration of CD4+ T cells into the
lung parenchyma. Consequently, CD4+ T cells affected by
IL-10 are unable to effectively migrate and control TB in-
fection [18].

The findings of this study differ from those of previ-
ous research. A study conducted in Bangladesh indicated
that stunted patients exhibited elevated levels of 1L-10 and
other anti-inflammatory mediators, including TNF-o and
fecal alpha-1-antitrypsin. These mediators decreased fol-
lowing an intervention that involved food supplementation
[19]. Prior studies have demonstrated that overweight and
obese children exhibit lower serum IL-10 than their normal-
weight peers. Furthermore, IL-10 levels are inversely related
to body fat percentage and cholesterol levels and positively
correlated with systolic blood pressure. Additionally, IL-10
has been linked to insulin in overweight and obese indi-
viduals, to anti-inflammatory mediators; patients exhibit
elevated levels of inflammatory mediators [20]. Another
study found that malnourished patients faced zinc micro-
nutrient deficiencies along with increased proinflammatory
cytokines [21]. Another study revealed that a low body mass
index was associated with elevated levels of Thl cytokines,
including interferon-y, IL-2, and 1L-12, as well as Th2 cy-
tokines, such as IL-10, IL-33, and TNF-o [22]. The discre-
pancy between the findings of this study and previous ones
may stem from genetic factors and the presence of other
infections. Specifically, the genetic variation of the GCC
haplotype of IL-10 is known to influence IL-10 levels in
children, with those carrying this haplotype exhibiting hig-
her 1L-10 than others [23]. Furthermore, I1L-10 levels can
be affected by protozoan infections, as they are known to
increase in malaria and intestinal protozoan infections [24].
In this study, no testing was conducted for these infections,
leading to the suspicion that they could have influenced sta-
tistical outcomes.

This study has several limitations. First, only TB was
identified as an infection, leaving the possibility that other
infections influencing IL-10 levels may have been over-
looked. Second, the study population was restricted to chil-
dren aged 1-5 years with underweight nutritional status,
stunting, and TB infection, which may limit the genera-
lizability of the findings to a broader pediatric population.
Third, other potential risk factors, such as nutritional status,
infection history, parental education, and hygiene levels,
were not evaluated.

Conclusions

Administering FSMP has been shown to enhance WAZ
and LAZ parameters in underweight and stunted children
with TB. However, further research is required to explore
its effects in children over five years of age. Additionally, it
is essential to identify other risk factors that influence nu-
tritional status and infection, as well as other infections that
may affect IL-10 levels.
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BnAMB XapPYOBUX MPOAYKTIB AASl CNELAAbHUX MEAUYHUX LiiAel HA piBeHb iIHTepAenKiHy-10,
CniBBiAHOLLUEHHS MACHU TiAQ 1 BiKY TO AOBXXUHM TiAQ 1 BiKY B AiTel BikoM 1-5 pokiB
i3 HeAOCTATHLOKO MACOIO TIAQ, 3ATPUMKOIO POCTY | TYGEPKYAbO3HOK iHDEKLiE

Pesiome. Akryaabnict. Hemoimanns i ty6epkynbos (TB) y
NiTell CTBOPIOIOTH TOPOYHE KOJIO, 110 BIUIMBA€E Ha TJI00abHE
300poB’s. [ledilluT MOXMBHUX PEYOBUH 3HMKYE IMYHITET Ta i~
BUILLYE CIPUMHATAUBICTB 10 TH, Toai sik cam Th nocuiioe Hemo-
imaHHs yepe3 MeTaboJIiuHi MOTpedH, 110 3pocTaioTh. MeTa: oli-
HUTH BIUTUB XapuOBUX MPOAYKTIB IJIs CIICLiaTbHUX MEIUIHUX 11i-
neit (XITCMLI) Ha piBeHb iHTepaelikiny-10 (IJI-10) y cupoBaTui
KPOBi Ta MOKAa3HUKHU POCTY B AiTell i3 HEIOCTaTHBOIO MACOIO TiJia,
3aTpuMKoIo pocty i Th. MaTepiaau Ta MeToau. Y 1bomMy KBasi-
eKCIepuMEHTaTbHOMY JIOCTiKeHH1 29 niTeit BikoMm 1—5 pokiB (y
cepenHbomy 25,40 + 11,30 micsiiia) i3 Th Ta mopyieHuM HyTpuU-
TUBHUM cTatycoM otpumyBanu 400 mu XITCMII (1 kkan/mi)
wonHs nporsiroMm 90 aHiB. Bynu oliiHeHi aHTpOrNoOMeTpuuHi
napaMmeTpu, piBeHb [JI-10 y cupoBarmi KpoBi il JOTpUMaHHS
pexumy xapuyBaHHsi. PesyabraTu. [licas 90 nHiB crioxuBaH-
Hs1 XIICMLI cnoctepirajiocst 3HauHe MOJIIIIEHHS TOKa3HUKIB
pocty. CepenHst Maca Tina 30inbmmiacsa Ha 0,75 + 0,25 kT, a

3pict — Ha 2,75 £ 0,80 cM (p < 0,001 mist 060x). Yci cranmap-
T30BaHi mokazHuku pocty (WAZ, LAZ ta WLZ) cratuctuu-
Ho BiporigHo nominmuiaucs (p < 0,001 mas koxHoro). PiBeHb
1JI-10 y cupoBartii KpoBi 3Hu3uBcs 3 425,16 * 387,92 nr/mu 1o
272,75 £ 208,64 nir/mi (Ha 35,8 %), ogHak 1ie He OYyJIO cTaTUC-
TuHo 3HauymuM (p = 0,441). JorpumanHs npuitomy XITCM LI
rnoctynoBo mnosiinuryBanocst: 69,0 % (nui 1-30), 82,8 % (nHi
31-60) ta 100 % (aHi 61—90), 110 GYJ0 CTATUCTHYHO BipOTi-
Ho (p = 0,007). LIg 3aKOHOMIpHIiCTb CBIIYUTBH MPO 3POCTAHHS
CIIPUUAHSTTS MPU3HAYEHOTO PEXUMY, 1110, KIMOBIpHO, 00YMOBH-
JIO CIIOCTEPEeXYBaHi aHTPOMOMETPUYHI 3MiHK. BHCHOBKH. 3a-
crocyBaHHs XITCMII cripusijio MoTimnieHHIO MOKa3HUKIB POCTY
Ta JOTPUMaHHSI PEXXUMY XapuyyBaHHS 3 4acOM, ajic CYTTEBO HE
3HM3WIO piBeHb [JI-10. HeoOXimHi mTogaibii JOCTIiIKEeHHS ISt
BUBUYEHHSI 1OTO iMyHOJIOTIYHUX €(EKTiB.

Ki1104oBi c10Ba: HemocTaTHS Maca Tina; 3aTpUMKa pocTy; Ty-
6epkyb03; XITCMLL; inTepneiikin-10
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Risk factor analysis of arrhythmia, aortic,
and tricuspid regurgitation in children with ventricular
septal defect following transcatheter closure

Abstract. Background. Ventricular septal defect (VSD) is a prevalent congenital heart disease in children, occurring
atarate of 5.27 per 1000 live births. Transcatheter VSD closure is a potentially effective alternative to surgery, considering
its less invasive nature, but may cause arrhythmia, aortic and tricuspid regurgitation as possible complications. This
study aims to determine the prevalence and the risk factors for arrhythmia, aortic, and tricuspid regurgitation following
transcatheter VSD closure. Materials and methods. A cross-sectional study was conducted at the Dr. Soetomo Hospital
from January 2017 to November 2024 in children with VSD following transcatheter closure. Bivariate analysis was
done to determine the potential risk factors using Statistical Package for the Social Sciences software version 22.0.
Results. The study involved 45 participants, mainly with normal nutritional status. The most common types of VSD were
perimembranous and moderate-sized. Most participants didn’t have a history of pulmonary hypertension or heart failure.
Post-procedure complications were arrhythmia (17.8 %), tricuspid regurgitation (13.3 %), and aortic regurgitation
(11.1 %). No significant factors were found to increase the risk of complications following the intervention. Conclusions.
Arrhythmia is the most common complication after VSD transcatheter closure, not influenced by socio-demographic and
clinical characteristics as potential risk factors. Monitoring and follow-up care are crucial to identify any potential issues
early, allowing for timely intervention.

Keywords: arrhythmia; ventricular septal defect; transcatheter closure; aortic regurgitation; tricuspid regurgitation

Introduction

Ventricular septal defect (VSD) is a predominant conge-
nital heart defect, representing almost 20—40 % of all cases
[1-3]. The estimated prevalence of VSD is 5.27/1000 live
births [4]. Symptoms and therapy are dependent on the size
of the defect and the age of the patient [5]. Surgical strategy
has been widely used for the closure procedure and is com-
monly considered the gold standard of treatment for VSD.
Nevertheless, it is frequently associated with complications,
such as atrioventricular block (AVB), residual VSD, and neu-
rological complications, as well as longer recovery [5—7].

Transcatheter VSD closure is an alternative that is less
invasive and relatively faster; however, this method remains
a challenging procedure due to complications: arrhythmia,
aortic regurgitation (AR), and tricuspid regurgitation (TR)
[8]. The incidence of arrhythmia can be affected by the size
and type of VSD, as well as the surgical method employed for

closure [9]. The further development of pre-existing aortic
regurgitation can be prevented through early transcatheter
VSD closure [10]. Previous studies have considered the Nit-
Occlud Lé VSD Coil device as a potential factor for severe
tricuspid regurgitation requiring surgical intervention [11].
Moreover, prior research has shown that TR coexists with
AR and happens two years following surgery [10]. Continu-
ous, long-term inquiry is necessary to examine these issues.

The purpose. To determine the prevalence and risk fac-
tors of arrhythmia, aortic and tricuspid regurgitation in chil-
dren with VSD following transcatheter closure.

Materials and methods
Study design and participants

This is an observational analytical study with a cross-
sectional design, involving 45 children with VSD as re-
search subjects who underwent transcatheter closure at the
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Dr. Soetomo General Academic Hospital from January 2017
to November 2024 and fulfilled the inclusion and exclusion
criteria. Patients diagnosed with malignancy or severe infec-
tion were excluded. Before the procedure, the legal guardian
of each subject was provided with a comprehensive explana-
tion of the potential risks associated with data collection and
completed an informed consent form.

Ethical issues

Ethical approval for this study was obtained from
the Health Research Ethics Committee (KEPK) of the
Dr. Soetomo General Academic Hospital with the number
1150/KEPK/X1,/2024.

Measurements and data collection

We obtained the patients’ information from the hospi-
tal’s electronic medical record system, which included their
catheterization report and date of procedure, age at proce-
dure, gender, nutritional status at procedure, VSD diameter,
VSD type, occluder size, history of pulmonary hypertension
and heart failure, and follow-up duration. All subjects had
electrocardiography and echocardiography examination to
assess the arrhythmia, aortic, and tricuspid regurgitation
following the transcatheter procedure.

Statistical analysis

Participants’ characteristic data are presented in fre-
quency, mean, and median. Bivariate analysis was conduct-
ed using chi-square to assess the potential risk factors for
arrhythmia, aortic, and tricuspid regurgitation, such as age
at procedure, gender, nutritional status at procedure, type
and size of VSD, occluder size, history of pulmonary hyper-
tension and heart failure, and follow-up duration. A p-value
of 0.05 or less was considered significant. The analysis was
conducted using the Statistical Package for the Social Sci-
ences software version 22.0.

Results
Socio-demographic and clinical characteristics
of the sample population

The data provided in Table 1 presents a summary of
characteristics for a sample of 45 children with VSD follo-
wing transcatheter closure (Table 1).

There is a higher prevalence of males (57.8 %) undergo-
ing the procedure compared to females. Most patients are
under the age of 5 (77.8 %), indicating that transcatheter
procedures are more common in younger children. The
mean and median ages suggest that most participants are
diagnosed and treated early in life. A significant majority
(55.6 %) of patients had a normal nutritional status at the
time of the procedure. The perimembranous VSD is the pre-
dominant type (73.3 %). Most patients have moderate-sized
VSD (66.7 %), only a small percentage have small defects,
while a significant portion has large defects. This distribu-
tion may influence the complexity and urgency of the pro-
cedures performed. The most frequently used occluder size
is 8/6 mm (26.7 %) that may reflect the typical sizes of VSD
treated in this research. A considerable number of patients
did not have a history of pulmonary hypertension and heart
failure, indicating that these conditions may not be a com-

Table 1. Distribution of subject characteristics

Characteristics n (%)
Gender
Male 26 (57.8)
Female 19 (42.2)
Age at procedure, years
0-1 16 (35.6)
2-5 19 (42.2)
6-12 9 (20.0)
13-18 1(2.2)
Mean (months) 51.2
Median (months) 38.6
Nutritional status at procedure
Severely wasted 6 (13.3)
Wasted 12 (26.7)
Normal 25 (55.6)
Overweight 1(2.2)
Obesity 1(2.2)
Type of VSD
Perimembranous 33 (73.3)
Muscular 4 (8.9)
Subarterial infundibular 8(17.8)
Size of VSD, mm
Small (< 5) 4(8.9)
Moderate (5-10) 30 (66.7)
Large (= 10) 11 (24.4)
Occluder size, mm
5/3 1(2.2)
6/4 1(2.2)
7/5 1(2.2)
8/6 12 (26.7)
9/7 2 (4.4)
10/8 11 (24.4)
12/10 9 (20.0)
14/12 8(17.8)
History of pulmonary hypertension
Yes 14 (31.1)
No 31 (68.9)
History of heart failure
Yes 11 (24.4)
No 34 (75.6)
Follow-up duration, months

Short term (< 1) 5(11.1)
Midterm (1-24) 33 (73.3)
Late term (> 24) 7 (15.6)
Mean (months) 16.09
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mon comorbidity in this group. The follow-up duration
indicates that most patients are monitored in the midterm
range (73.3 %). This suggests a focus ongoing assessment
within the first two years post-procedure.

Complications following VSD
transcatheter closure

The most common post-procedure complications were
arrhythmia (17.8 %), followed by TR (13.3 %), and AR
(11.1 %) (Table 2).

Table 2. Post-transcatheter complications
of VSD closure

Complications n (%)
Arrhythmia
Yes 8(17.8)
— RBBB 6 (75)
— LBBB 1(12.5)
— first-degree AVB 1(12.5)
No 37 (82.2)
Tricuspid regurgitation
Yes 6 (13.3)
— mild 5(83.3)
— moderate 1(16.7)
No 39 (86.7)
Aortic regurgitation

Yes 5(11.1)
— mild 2 (40)
— moderate 2 (40)
— severe 1 (20)
No 40 (88.9)

Notes: RBBB — right bundle branch block; LBBB —
left bundle branch block.

Risk factors of complications following VSD
transcatheter closure

The data provided in Table 3 summarizes the relation-
ship between various characteristics and the occurrence of
arrhythmia related to VSD post-transcatheter closure.

The data shows that gender may have a potential influ-
ence on arrhythmia occurrence, with females showing a
higher percentage than males, but the result is not statisti-
cally significant (p = 0.055, OR 0.181, 95% CI: 0.032—
1.025). Other characteristics, such as age, nutritional status,
type and size of VSD, occluder size, history of pulmonary
hypertension, and heart failure, and follow-up duration, do
not show significant associations with arrhythmia occur-
rence based on the provided p-values.

There are no statistically significant associations be-
tween various characteristics and the occurrence of AR in
this study (Table 4).

The p-values for most characteristics are above the con-
ventional threshold of 0.05, suggesting that any observed
differences may be due to chance rather than a true effect.
The odds ratios provide some insights into potential risks,
particularly for malnourished patients and those with larger
occluder sizes, but the wide confidence intervals indicate
a lack of precision in these estimates. Further studies with
larger sample sizes may be needed to draw more definitive
conclusions. The absence of AR in certain categories (e.g.,
muscular-subarterial VSD and late term) limits the ability to
analyze those groups further.

There are variations in the incidence of TR based on
several characteristics; however, none of these associations
reached statistical significance given the p-values provided
(Table 5).

Discussion

This study showed that arrhythmias (17.8 %) were the
most common complications, followed by tricuspid regur-
gitation (13.3 %), and aortic regurgitation (11 %). RBBB
(75 %) was the most common type. Tachyarrhythmia,
bradyarrhythmia, LBBB, and RBBB are frequent forms of

Table 3. Risk factors of arrhythmia following transcatheter VSD closure

Arrhythmia, n (%)
Characteristics p-value OR 95% CI
Yes No
1 2 3 4 5 6
Gender
Male 2(7.7) 24 (92.3) 0.055 0.181 0.032-1.025
Female 6 (31.6) 13 (68.4)
Age at procedure
0-5 years 7 (20) 28 (80) 0.661 2.250 0.243-20.837
6-18 years 1(10) 9 (90)
Nutritional status at procedure
Malnutrition 4(16.7) 20 (83.3) 1.000 0.850 0.184-3.923
Normal 4(19) 17 (81)
Type of VSD

Perimembranous 7 (21.2) 26 (78.8) 0.419 2.962 0.325-27.016
Muscular-subarterial 1(8.3) 11 (91.7)
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End of Table 3
1 | 2 | 3 | 4 5 6
Size of VSD
Large 2(18.2) 9(81.8) 1.000 1.037 0.177-6.075
Small to moderate 6 (17.6) 28 (82.4)
Occluder size
10-14 mm 4 (15.4) 22 (84.6) 0.704 0.682 0.147-3.160
5-9 mm 4(21.1) 15 (78.9)
History of pulmonary hypertension
Yes 3(21.4) 11 (78.6) 0.689 1.418 0.288-6.993
No 5(16.1) 26 (83.9)
History of heart failure
Yes 3(27.3) 8(72.7) 0.382 2.175 0.426-11.116
No 5(14.7) 29 (85.3)
Follow-up duration
Late term 0 (0) 7 (100) 0.321 * *
Short-midterm 8 (21.1) 30 (78.9)

Notes: OR — odds ratio; Cl — confidence interval; * — OR cannot be determined because there are cells with
avalue of 0.

Table 4. Risk factors of aortic regurgitation following transcatheter VSD closure

AR, n (%)
Characteristics p-value OR 95% CI
Yes No
1 2 3 4 5 6
Gender
Male 3(11.5) 23 (88.5) 1.000 1.109 0.167-7.382
Female 2 (10.5) 17 (89.5)
Age at procedure
0-5 years 4(11.4) 31 (88.6) 1.000 1.161 0.115-11.741
6-18 years 1(10) 9 (90)
Nutritional status at procedure

Malnutrition 4 (16.7) 20 (83.3) 0.352 4.000 0.410-39.000
Normal 1(4.8) 20 (95.2)

Type of VSD
Perimembranous 5(15.2) 28 (84.8) 0.303 * *
Muscular-subarterial 0 (0) 12 (100)

Size of VSD
Large 1(9.1) 10 (90.9) 1.000 0.750 0.075-7.520
Small to moderate 4 (11.8) 30 (88.2)

Occluder size
10-14 mm 4 (15.4) 22 (84.6) 0.378 3.273 0.335-31.936
5-9 mm 1(5.3) 18 (94.7)

History of pulmonary hypertension

Yes 2 (14.3) 12 (85.7) 0.639 1.556 0.230-10.534
No 3(9.7) 28 (90.3)
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End of Table 4
1 | 2 | 3 | a 5 6
History of heart failure
Yes 1(9.1) 10 (90.9) 1.000 0.750 0.075-7.520
No 4 (11.8) 30 (88.2)
Follow-up duration
Late term 0 (0) 7 (100) 0.577 * *
Short-midterm 5(13.2) 33 (86.8)

Note: * — OR cannot be determined because there are cells with a value of 0.

Table 5. Risk factor of tricuspid regurgitation following transcatheter VSD closure

TR, n (%)
Characteristics p-value OR 95% CI
Yes | No
Gender
Male 4 (15.4) 22 (84.6) 1.000 1.545 0.253-9.458
Female 2 (10.5) 17 (89.5)
Age at procedure
0-5 years 3(8.6) 32 (91.4) 0.113 0.219 0.036-1.320
6-18 years 3 (30) 7 (70)
Nutritional status at procedure
Malnutrition 2(8.3) 22 (91.7) 0.396 0.386 0.063-2.364
Normal 4(19) 17 (81)
Type of VSD
Perimembranous 3(9.1) 30 (90.9) 0.319 0.300 0.051-1.753
Muscular-subarterial 3 (25) 9 (75)
Size of VSD
Large 2(18.2) 9(81.8) 0.624 1.667 0.261-10.638
Small to moderate 4(11.8) 30 (88.2)
Occluder size
10-14 mm 3(11.5) 23 (88.5) 0.686 0.696 0.124-3.896
5-9 mm 3(15.8) 16 (84.2)
History of pulmonary hypertension
Yes 2(14.3) 12 (85.7) 1.000 1.125 0.181-7.003
No 4 (12.9) 27 (87.1)
History of heart failure
Yes 2(18.2) 9(81.8) 0.624 1.667 0.261-10.638
No 4(11.8) 30 (88.2)
Follow-up duration
Late term 1(14.3) 6 (85.7) 1.000 1.100 0.108-11.155
Short-midterm 5(13.2) 33 (86.8)

arrhythmia, while total AVB is a rare and severe type [12,
13]. Arrhythmia is a common complication in heart valve
surgery (VSD) due to device implantation, with complete
AVB occurring in 0.23—6.4 % of cases. Another finding re-
ported an incidence that ranged from 3 to 18 % [14]. The
proximity of the occluder to the conduction system is the
main factor contributing to this risk, as the mechanical pres-

sure exerted by the device can cause direct trauma or trigger
an inflammatory response [15].

This study found that gender does not significantly
increase the risk of arrhythmia, aortic, and tricuspid re-
gurgitation. Previous studies suggest that hormones like
estrogen may influence the electrophysiology of the heart.
However, other factors may play a more significant role
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in influencing post-procedure complications [16]. Other
studies also indicate that males are at greater risk of tricus-
pid regurgitation after VSD closure. This can be related to
genetic and hormonal effect on heart development and the
response to surgical interventions. Thus, it has been sug-
gested that males may encounter a heightened risk for car-
diac complications, potentially influenced by factors, such
as the size and type of VSD, in addition to pre-existing co-
morbid conditions.

The study found that age before the procedure did not
significantly increase the risk of arrhythmia, aortic, and tri-
cuspid regurgitation in children with VSD after transcathe-
ter closure. Despite the age group of 0—5 years having a
higher tendency for arrhythmia events compared to older
patients, which is consistent with previous research indica-
ting that younger children are more susceptible to post-pro-
cedural arrhythmias due to the immaturity of conduction
pathways [15]. Research shows that even in younger popula-
tions, AR can occur, especially if there are underlying ana-
tomical or functional abnormalities [17]. The age at which
VSD is closed can also affect long-term outcomes, as earlier
intervention can prevent maladaptive changes in the heart
that can lead to aortic regurgitation [18]. As in TR, older
age groups showed a greater tendency for it. The outcomes
of transcatheter VSD closure were generally good regardless
of the patient’s age, indicating that younger patients do not
always experience worse outcomes in terms of tricuspid re-
gurgitation compared to older children [11].

No correlation was observed between nutritional status
and an increased incidence of arrhythmia, aortic regurgita-
tion, or tricuspid regurgitation in this study. Nonetheless,
malnutrition has the potential to impact heart function and
recovery following a procedure, leading to arrhythmias [19].
The risk of arrhythmias after surgery can increase by up to
42.3 % due to malnutrition’s impact on immune function
and postoperative recovery [20, 21]. Furthermore, prior
research has demonstrated that underweight children are
more susceptible to intimal thinning and vascular fragility,
which increases the likelihood of vascular injury during the
procedure that impacts the aortic valve [22].

The findings of this study indicate that neither the type
nor the size of VSD contributes to an increased risk of ar-
rhythmia, aortic regurgitation, or tricuspid regurgitation.
Nonetheless, the perimembranous VSD type and the signifi-
cant size of VSD demonstrate a higher tendency for arrhyth-
mias, as the anatomical defect is situated near the conduc-
tion system of the heart, with occurrences ranging from 0.8
to 24.1 % [11, 23—25]. Complex occluder placement may
involve manipulation of cardiac structures and increases the
risk of conduction system damage, thereby increasing the
possibility of arrhythmias [9]. Perimembranous VSD fre-
quently correlates with a higher risk of complications, such
as aortic regurgitation. The occurrence of tricuspid regurgi-
tation was more prevalent in muscular and subarterial VSD
than in perimembranous one. This study did not identify any
inlet type of VSD and showed the difference with earlier re-
search, which indicates that 90 % of children with large inlet
VSD are susceptible to tricuspid regurgitation following the
procedure [26]. Nonetheless, the dimensions of VSD do not
have a direct relationship with the incidence of TR following

closure, provided that the device is appropriately sized and
correctly positioned [27].

This study discovered that the size of an occluder does
not increase the risk of arrhythmia, aortic regurgitation,
or tricuspid regurgitation. In addition, our findings indi-
cate that devices with larger dimensions, specifically in the
range of 5—9 mm, were associated with a higher risk of ar-
rhythmia. This contrasts with earlier studies, in which lar-
ger device sizes were linked to a 24.1% higher risk of early
post-procedural arrhythmias [28, 29]. Consistent with the
previous study, larger device sizes were associated with a
higher risk of aortic regurgitation because they can disturb
aortic valve leaflets [11, 30]. The dimensions of the device
may exert pressure on the tricuspid valve, resulting in regur-
gitation or an insufficient closure of the defect, which can
lead to a residual shunt and heart overload, thereby exacer-
bating TR [31, 32].

Our study revealed that a history of pulmonary hyper-
tension and heart failure did not increase the incidence of
arrhythmia, aortic regurgitation, or tricuspid regurgitation.
Previous studies indicate that children with VSD and a his-
tory of pulmonary hypertension demonstrate a significantly
higher incidence of post-procedure arrhythmias [33]. Ad-
ditionally, it may complicate the clinical presentation and
increase the risk of aortic regurgitation in patients who have
undergone VSD closure [34]. While children with a history
of heart failure might develop more complex heart anatomy
and function, this can elevate the risk of complications, in-
cluding post-procedural AR [35]. Children who have expe-
rienced pulmonary hypertension frequently exhibit the right
ventricular overload, leading to structural alterations in the
tricuspid valve apparatus, thereby also increasing their vul-
nerability to TR [36]. The history of heart failure does not
consistently predict the development of post-procedural TR
[16]. This suggests that while heart failure may complicate
the clinical situation, it does not have a direct correlation
with the outcomes of tricuspid regurgitation following VSD
closure.

This study revealed that the follow-up duration did not
affect the risk of tricuspid regurgitation, aortic regurgitation,
or arrhythmia. All arrhythmias were observed over the short-
to medium-term monitoring period. This aligns with previ-
ous studies indicating that the occurrence of complete AVB
during short monitoring is 1—5 %, while the most recent
meta-analysis reports an incidence of 0.8 % [23, 37]. Pe-
riodic evaluations are crucial since early-onset arrhythmia
usually returns to normal sinus rhythm over time, and it is
essential to monitor complications in more advanced stages
[11]. All cases of AR occurred during the short- and medi-
um-term follow-up periods, which is consistent with prior
research demonstrating that aortic regurgitation occurs ear-
ly in 15 % of patients [11]. AR has the potential to progress
or worsen over time, requiring continuous monitoring and
the possibility of additional intervention [18]. The echo-
cardiographic evaluation throughout the follow-up period
yields essential information regarding valve function and
the need for further intervention [38]. Long-term follow-up
data suggest that a significant proportion of patients experi-
ence stable tricuspid regurgitation after the procedure, while
only a few patients have significant regurgitation [18].
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Limitations. The cross-sectional research design, with
the small number of subjects included, may not accurately
determine causality. Most samples were collected during
the midterm follow-up period (1—24 months), which may
exclude long-term complications occurring beyond 24
months. Secondary data, such as nutritional status at pro-
cedure, may introduce errors or incomplete information,
which could affect the results. The study subjects were not
categorized based on the presence of single or multiple de-
fects and congenital heart diseases aside from VSD, which
could bring bias into the research findings.

Conclusions

Arrhythmia is the most common complication af-
ter VSD transcatheter closure due to device implantation.
There was no association between socio-demographic and
clinical characteristics as a potential risk factor for com-
plications following VSD transcatheter closure. These fin-
dings suggest that while certain patient demographics and
specific anatomical factors may not influence the likelihood
of arrhythmias, aortic and tricuspid regurgitation, ongoing
monitoring and management strategies should still be pri-
oritized post-procedure to mitigate potential complications
and timely intervention.
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AHOAI3 PAKTOPIB PUNKY APUTMIT, AOPTAALHOT TA TPUKYCMIAQABHOT perypritauii B Aiten
i3 AeDEKTOM MiXKLUAYHOUYKOBOT NEPEropoAKH NMiCAsl TOOHCKATETEPHOrO 3AKPUTTS

Pesome. AkryanbnicTb. JedeKT MiXIIITyHOUKOBOI IMepero-
poaku (AMILIT) — nmomupeHa BpoakeHa Baja cepls B JAiTei,
110 3yCTpivaeThes 3 yacTororo 5,27 Bunaaky Ha 1000 xuBoHa-
pomxeHux. TpanckarerepHe 3akputts JIMILII € moreHuiliHO
e(eKTUBHOIO aJIbTepHATUBOIO XipypriyHOMY BTpPYYaHHIO 3a-
BISIKM MEHIIIN iHBa3MBHOCTI, OTHAK MOXe CYIPOBOJIXKYBATHUCS
YCKJIQTHEHHSIMU, 30KpEeMa apUTMI€0, A0PTATBHOIO Ta TPUKYCITi-
JIaJbHOIO perypritauieto. MeTa: BUSHAYUTH MOLIUPEHICTh i (hak-
TOPU PU3MKY apUTMii, aOPTaJIbHOI Ta TPUKYCIiTadbHOI perypri-
Talii micyas TpaHckaTetepHoro 3akputrsa JMIITI. Matepiaaun
Ta MeToau. [lomepeuHe nociimkeHHs OYJIO TPOBENEHO B METAY -
HoMy 3akiani Dr. Soetomo Hospital 3 ciunst 2017 poky go aucto-
nana 2024 poky cepen aiteit i3 AMLUTI micist TpaHcKaTeTepHOTO
3aKpUTTS. [ BUSBICHHS TMOTCHIIIMHUX (haKTOPiB PU3KMKY BU-
KOHAaHO TBOBUMIpPHMII aHaJIi3 i3 BUKOPUCTAHHSIM TIPOTPAMHOTO
3abe3mneueHHs Statistical Package for the Social Sciences Bepcii
22.0. Pe3ynbraTi. Y HociiakeHHi B3saM yyacTb 45 miTeit, me-

peBaxkHO 3 HOPMaJIbHUM XapuyoBUM cTatycoMm. HalimommpeHi-
mumu Tunamu JAMILIT 6ynu nepumeMOpaHO3HUM 1 AedekT
CepeTHbOTO PO3Mipy. BisbITicTh yYacHUKIB He MaJli B aHAMHE3i
JIeTeHeBOI rinepTeH3ii abo cepieBoi HemocTaTHOCTI. [licasmpo-
LeTYPHUMU YCKIaTHeHHAMHU OyJiu aput™is (17,8 %), Tpukycri-
nanbHa (13,3 %) ta aopranbHa perypritais (11,1 %). He BusiB-
JIEHO BipoTiTHUX (haKTOPiB, 110 301JIBIIYIOTh PU3UK YCKIIATHEHD
micisg BTpyd4aHHS. BHCHOBKH. ApUTMis € HaNIMOLIMPEHIIINM
YCKJIaIHEHHSIM TpaHcKaTeTepHoro 3akputTs JIMILII, Ha ske He
BIUIMBAIOTh coOlliasibHO-IeMorpadiuHi i KIiHIYHI XapakTepuc-
TUKW TAIIEHTIB SIK TOTeHIIiHI (haKTOpy pr3NKy. MOHITOPUHT i
MofaJibllle CIIOCTePEKeHHSI MalOTh BUPIlIaTbHE 3HAYEHHS 11010
PaHHBOTO BUSIBJICHHSI MOXJIMBUX MPOOJIeM i IXHbOIO CBOEUYACHO-
IO YCYHEeHHSI.

Kiio4oBi cjioBa: aputwmis; neeKT MiXIIUTYHOYKOBOI Iepero-
PONIKM; TpaHCKATEeTEPHE 3aKPUTTSI; aOpTaJIbHA PEerypriTallisi; Tpu-
KycCITiajabHa perypritaiis
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Pediatric tuberculosis on isolated island:
a case study fromm Masalembu Island, Indonesia

Abstract. Tuberculosis, caused by Mycobacterium tuberculosis, is transmitted through the release of bacteria info the
air via respiratory activities, such as breathing and coughing. Untreated latent tuberculosis can act as a reservoir for
future infections. Remote regions like Masalembu encounter additional challenges, including shortages of healthcare
professionals, inadequate infrastructure, and restricted access to healthcare services. An §-year-old boy, identified
during active case finding conducted by the Ksatria Airlangga Hospital Ship, had been in contact with his father, who had
bacteriologically confirmed tuberculosis and was undergoing five months of therapy. The child presented with prolonged
cough and malnutrition. Notably, no Bacillus Calmette-Guérin vaccination scar was observed, the tuberculin skin
test was positive, and rapid molecular testing yielded negative results. Diagnosis was established using the Indonesian
tuberculosis scoring system, and the patient commenced a six-month treatment. Several factors contribute to diagnostic
delays, including nonspecific symptoms, inadequate infrastructure, and limited capacity to perform diagnostic procedures,
such as gastric aspiration and sputum induction, suboptimal contact tracing, incomplete immunization, and geographic
isolation. The involvement of government entities, healthcare professionals, and the community is crucial in addressing
pediatric tuberculosis. Emphasizing strategies like enhancing contact tracing could significantly improve tuberculosis

management in isolated island communities.

Keywords: fuberculosis; children; universal health coverage; communicable disease; remote area

Introduction

Tuberculosis (TB) is an infectious disease caused by
Mpycobacterium tuberculosis. A person with TB can release
more than 90 % of the bacteria into the air through normal
breathing over the course of a day. Approximately half of
those exposed to the bacteria become latently infected (la-
tent TB infection), and 5 % of these individuals will eventu-
ally develop active TB during their lifetime (reactivation).
Children who are infected, but not treated, can serve as a
source of infection within a community, perpetuating the
spread of TB [1]. Consequently, one-fourth of the global
population, or 1.7 billion people, are infected with tuber-
culosis, including 67 million children [1, 2]. In Indonesia,
the prevalence of TB among children under the age of 15
years is 0.23 % [3].

Diagnosis of pediatric TB is particularly difficult due to
its vague clinical symptoms. Remote area settings further
complicate the diagnosis. Indonesia comprises over 17,500

islands, 6,000 of which are inhabited. In remote islands, the
risk factors for pediatric TB may be amplified due to various
aspects, such as overcrowding, poor nutrition, and limited
access to healthcare services [2]. TB in remote island com-
munities may lead to rapid transmission within households
and close-knit communities. Many children exposed to TB
at home remain undetected through contact tracing and,
as a result, do not receive tuberculosis preventive treatment
(TPT) [1].

Indonesia aimed to diagnose 63,746 pediatric TB cases
and provide 1.1 million TPT by 2024 [3]. To achieve this, the
Indonesian government deployed approximately 2000 rapid
molecular tests (RMT), including those deployed to remote
islands. Since 2017, Indonesia has launched SITB to further
integrate Indonesia tuberculosis detection and management
(4, 5].

This paper aims to highlight the challenges that remote
islands face in diagnosing pediatric tuberculosis.
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Case report

The Ksatria Airlangga Hospital
Ship/Rumah Sakit Terapung Ksatria
Airlangga (RSTKA) works around
the Indonesian archipelago. One of
its voyages is a tiny Indonesian is-
land, Masalembu, which is included
in Sumenep Regency. It is located in
the middle of the Java Sea. The island
can be reached regularly using a ship
that operates every 4—5 days between
Surabaya (provincial capital), Masa-
lembu, and Sumenep (regency capi-
tal). To reach Masalembu, the travel
time varies between 12—14 hours from
Sumenep and 18—20 hours from Sura-
baya. Healthcare was provided by a
community health center with two
doctors. Internet access is limited to
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An 8-year-old boy weighing 18 kg
was screened for TB during an active
case finding performed by the RSTKA
and local primary healthcare after his father was treated for
TB. He complained of cough and weight loss in the last 2
months, which did not improve despite therapy for approxi-
mately 5 months.

The father had been undergoing therapy of bacteriologi-
cally confirmed TB for five months. At the time the father
was diagnosed, the family, including four of his children,
had not been screened for TB or initiated TPT. On physical
examination of the boy, vital signs, head, eyes, ENT, neck,
and thorax were within the normal limits. BCG scar wasn’t
found. The weight was 18 kg and height was 116 cm; hence,
the nutritional status was moderate malnutrition.

The patient, along with his siblings, underwent a tuber-
culin skin test (TST). The results were positive, similar to the
siblings. The patient was scheduled for sputum examination
for further confirmation of tuberculosis. Sputum induction
and gastric aspiration could not be performed because of
the unavailability of facilities. RMT was performed on the
sputum, and the result was negative. Chest radiograph was
unavailable. The patient declined referral to the closest hos-
pital for further diagnosis considering distance, time, and
resources out of their ability. Due to the negative results of
RMT, the Indonesian TB score was used to diagnose tuber-
culosis, with a total score of 8. The patient was diagnosed
with clinical TB and planned for therapy for six months,
while the siblings were planned for TPT.

Discussion

Our patient had already complained of cough at the time
the father was diagnosed with TB. Despite no improvement
upon multiple visits to primary healthcare, TB has not yet
been considered. Pediatric tuberculosis often presents with
nonspecific symptoms, making diagnosis challenging [1].
Classical symptoms, such as prolonged fever or cough for

Figure 1. Map shows Masalembu island within Java Sea, inset:

location within Indonesia

more than 2 weeks, weight loss, or failure to thrive, may
suggest TB [6]. According to Indonesian pediatric and ado-
lescence tuberculosis guideline, if one or more symptoms
are found, further testing, such as RMT, chest radiograph,
should be performed to diagnose tuberculosis [6].

After screening positive for TB, sputum examination re-
sults were negative, and chest radiography was unavailable.
The RMT device available in Masalembu is rarely used for
diagnosing pediatric tuberculosis because of the inability to
obtain samples using gastric aspirate or sputum induction.
Pediatric tuberculosis poses some challenges such difficulty
in producing sputum to further tested either with RMT or
acid-fast bacilli (AFB) smear [1]. Sputum collection are
challenging in children, especially younger ones who can-
not produce sputum on demand [7]. HCW reluctance to do
invasive procedure may also become hindrance in pediatric
tuberculosis diagnosis [8]. RMT offers an alternative to AFB
smear. The ability of RMT to detect a smaller number of
bacteria could improve diagnosis of the paucibacillary na-
ture of pediatric tuberculosis. RMT gives 80 % sensitivity

Figure 2. Result of TST in the patient
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while AFB smear only 24 % [9, 10]. The testing accuracy
depends on the ability to obtain high-quality samples. With-
out the ability to obtain proper sample, the sensitivity would
also fall [11].

Because sputum examination results were negative
and chest radiographs were unavailable, our patient was
diagnosed with tuberculosis using the Indonesian TB sco-
ring system. A score of 8§ was obtained, which consisted of
confirmed TB contact (3 points), positive tuberculin test (3
points), moderate malnutrition (1 point), and cough lasting
for > 3 weeks (1 point). Currently, the Indonesian Minis-
try of Health recommends TB scoring in children, prima-
rily diagnosed using RMT and chest radiography, along
with an increase in its availability. If neither RMT nor chest
radiograph is unavailable, TB scoring is the last alternative
to diagnose TB in children [6]. Since the invention of the
Indonesian TB scoring system in 2000, it has helped health-
care professionals diagnose pediatric tuberculosis, although
the scoring tends to cause overdiagnosis. Sensitivity and
specificity were found to be 47 and 68 %, respectively [12].
TB scoring is used not only in Indonesia, but also in several
countries, such as Uganda and Brazil. In the Indonesian TB
scoring system, TB contact, and tuberculin testing have the
highest proportion, with a score of 3 each. Those two are
sufficient to fulfil the 6-point cutoff [6].

During the RSTKA voyage to Masalembu, we found
that contact tracing had not yet been performed on the fa-
mily, even though the father had been undergoing therapy of
bacteriologically confirmed TB for five months. Inadequate
household contact tracing and the initiation of TPT pre-
sent significant challenges in addressing pediatric tubercu-
losis [1]. Contact tracing plays a critical role in preventing
secondary infections and disrupting the transmission chain
[13]. According to mathematical models, implementing
comprehensive contact tracing could potentially avert ap-
proximately 110,000 deaths and 160,000 cases of tubercu-
losis in children annually [14]. Children in the same house-
hold as an adult with confirmed tuberculosis are a priority
group for TPT, given their vulnerability to severe TB mani-
festations and increased risk of mortality [1].

Our patient had not received BCG vaccination until
then, nor had his siblings. To prevent tuberculosis, BCG
vaccine is mandated to be administered before 28 days
old in Indonesia, where tuberculosis disease rate and risk
of exposure is high [15]. There are several reasons that the
patient is not vaccinated: lack of understanding the need
of vaccination, the child was sick during the designated
time of vaccination, mother doesn’t have time to vaccinate
the child, difficult access, and family is afraid of vaccina-
tion side effects [16]. Increasing BCG vaccination can be
achieved in several ways, such as the availability of one
community health care per 1,000 population and engaging
personnel who can also help in spreading information using
a personal approach [17].

Masalembu is an island in the Jawa Timur Province, In-
donesia. It is the farthest island from mainland Java. The long
travel time to and from the island deters inhabitants from be-
ing referred to when needed, as in our case. Indonesia’s re-
mote island communities face serious healthcare difficulties
due to a lack of medical personnel, poor infrastructure, and

geographic remoteness. The nation has a doctor-to-popula-
tion ratio of merely 0.4 per 1,000 people, which is well below
the World Health Organization’s advised minimum of 1 per
1,000 [2, 18]. From the patients’ perspective, unequal ac-
cess to healthcare, including poverty, plays a significant role
in creating disparities in tuberculosis outcomes. Restricted
access to healthcare due to factors, such as distance, cost,
acceptability of services, availability of public clinics, and
transportation, can contribute to more severe disease pro-
gression and increased risk of transmission [18].

Indonesian guidelines for the management of pediatric
and adolescent tuberculosis were published in mid-2024;
however, many HCW are aware of the latest guidelines. In ad-
dition to the availability of HCW, their understanding of cur-
rent guidelines and diagnostic algorithms is also important for
the success of pediatric tuberculosis management. Many cli-
nicians may not consider TB as a potential diagnosis in chil-
dren, leading to missed opportunities for early detection [19].
Other barriers that may also cause poor screening are lack of
training, reluctance in performing invasive procedures, such
as gastric aspirate collection, poor record keeping, poor team
skills, and ambiguity in diagnostic algorithms [8].

Tackling healthcare workforce shortages calls for targe-
ted strategies, including offering incentives for professionals
to serve in remote areas, improving working environments,
and strengthening training initiatives. The capacity of HCW
should also be improved as sputum induction and gastric aspi-
rate collection can be performed even in remote areas, espe-
cially in those with available RMT. Improving the health infra-
structure involves constructing and equipping health facilities,
expanding mobile healthcare services, improving transporta-
tion systems, and ensuring a steady supply of essential medi-
cines and medical equipment. Overcoming geographic and
socioeconomic obstacles also requires the implementation of
community-based healthcare initiatives and the integration of
culturally sensitive approaches into service delivery [2, 20].

In summary, pediatric tuberculosis continues to encoun-
ter numerous challenges, particularly in remote regions.
The involvement of the government, healthcare workers,
and community is crucial in addressing pediatric tubercu-
losis. Emphasizing specific strategies, such as enhancing
contact tracing, could greatly influence the management of
tuberculosis in isolated island areas.
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Ty6epKyAbO3 Y AUTUHU HA i30AbOBAHOMY OCTPOBI:
KAIHIYHMI BUNAAOK 3 ocTpoBa Macanem6by (IHAOHesiq)

Pestome. Ty6epkynbos, cipuunnenuit Mycobacterium tubercu-
losis, Tiepena€eThCsl uepe3 MoTparuvIsiHHS OakTepiil y MoBiTpst min
yac IUXaHHs Ta Kauumo. HexikoBaHuit TaTeHTHUI TYOepKYIThO3
MOXe CIIYTyBaTH pe3epByapoM Isl MailOyTHix iHpekIii. Bim-
NaJieHi perioHu, siK-oT MacajieM0y, CTUKAIOTbCs 3 J10AaTKOBU-
MM MpoOJIeMaMi, BKJIFOYar0UYM HEeCTauy MEIMUYHUX MPalliBHUKIB,
cJIaOKy iH(ppacTpyKTypy I OOMEXEeHWId HOCTYIl A0 MEIUIHMX
nocayr. BocbMupiuyHMiA XJI0MYKMK, BUSBICHUI Mia 4yac aKTUB-
HOTO TOUIYKY, IO MPOBOAMBCS LIMUTaJbHUM cynHoM Ksatria
Airlangga, KOHTaKTyBaB 3i CBOIM 0aTbKOM, Y SIKOTO TyOepKy-
JIb03 OYB IMATBEPIKEHUI OAKTEPiOJOTIYHO i SIKMI IPOXOIUB
M’ SITUMICSYHY Tepamilo. Y IUTUHU CIIOCTepirajucs TpUBaIuit
Kallleab Ta HemoinaHHs. BaxiuBo, 110 ILIpamy Bil BaKIMHa-
uii BLI2K He Oyno, mkipHa TyOepkyJiHOBa mpoba Oyja mo3u-
TUBHOIO, a IIBUIKE MOJIEKYISIpPHE TECTyBaHHSI — HETAaTUBHUM.

JliarHo3 BCTaHOBJIEHO 3a JOMOMOrol0 IHAOHEe3ilChbKOI cucteMu
OLIIHKU TYOepKyJbo3y, i IMalliEHT PO3MOYaB IIECTUMICIUHUIA
Kypc JikyBaHHs. Ha 3aTpuMKM B HiarHOCTUIII BIUIMBAIOTh pi3Hi
daxkTopu, 30KkpeMa HecreuudiuHi CUMITOMM, ciabka iHdpa-
CTPYKTypa i1 0OMeXeHi MOXJIMBOCTI IJIsI MIPOBEAEHHS JiarHOC-
TUYHUX TIpolieayp (OTpUMaHHS HUTYHKOBOTO BMiCTY Ta iHIYKILisT
MOKPOTHHHSI), Hee(heKTUBHE BUSBJIEHHSI KOHTAKTiB, HEMOBHA
iMyHi3alis i reorpadiuyHa i30J1b0BaHICTh. 3aTyYeHHS AePXKaBHUX
YCTAaHOB, MEIMYHMX TMpalliBHUKIB Ta rpOMajyd Ma€ BUpillaJbHe
3HAYeHHs B OOpPOTHOI 3 IUTAYMM TYOEPKYJbO30M. AKIIEHT Ha
TaKUX CTpATerisix, SIK MOJIIIIEHHS BUSIBIICHHSI KOHTAKTiB, MOXe
3HAYHO MiABUIIUTHU €(PEKTUBHICTH JiKyBaHHSI TyOepKyJIbO3y B
i30JIbOBAHMX OCTPiBHUX rpoMajax.

Ki1104o0Bi ¢JI0Ba: TyGepKynbo3; DiTH; 3arajibHe OXOIJIEHHS Me-
IVYHUMU TTOCIyTaMu; BiogalieHi TepuTopii
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Depression, anxiety, stress, and glycosylated hemoglobin
levels in adolescents with type 1 diabetes mellitus

Abstract. Background. Management of type 1 diabetes mellitus (T1DM) requires long-term insulin therapy, which can
lead to mental health issues like depression, anxiety, and stress, worsening glycemic control, as demonstrated by glycosylated
hemoglobin (HbAIc) levels, and poor outcomes. The Depression, Anxiety, Stress Scale (DASS) is one of the instruments
for screening these symptoms. This study purposed to assess the prevalence of depression, anxiety, and stress symptoms and
correlation between DASS score and HbAIc levels in adolescents with TIDM. Materials and methods. A cross-sectional
study was conducted from June to December 2023 involving pediatric patients aged 10— 18 years with TIDM. This research
employed the DASS-21 questionnaire to measure depression, anxiety, and stress symptoms, with data analyzed using Sta-
tistical Package for the Social Sciences version 22 sofiware. Results. The study involved 56 adolescents with TIDM aged
10—18. The majority were females, with a median age of 13.5 years. Normal nutritional status was the most common, and
duration of illness was predominantly less than five years. The mean HbAIc level was 10.2 %. The prevalence of depression,
anxiety, and stress symptoms was 17.8, 41.1, and 28.6 %, respectively. No significant correlation was found between any
DASS subscales (depression, anxiety, and stress) and HbA Ic levels. Conclusions. Anxiety was the most common symptom,
even though no correlation was found between DASS and HbA Ic levels among adolescents with TIDM. Early and regular

screening of mental issues in adolescents with T1DM is critical for improving diabetes management outcomes.
Keywords: anxiety; depression; type 1 diabetes mellitus; HbAIc; stress

Introduction

Type 1 diabetes mellitus (T1DM) is a chronic autoim-
mune disorder targeting insulin-secreting pancreatic cells,
frequently identified in pediatric and teenage populations.
This condition affects psychological health worldwide, in-
cluding depression, anxiety, and stress [1—3]. The Inter-
national Diabetes Federation reported that in 2019, global
T1DM prevalence among children under 15 years was ap-
proximately 1.1 million cases. This ratio rises particularly
in Europe and North America, with 20 cases per 100,000
children reported annually [4]. The annual prevalence
of TIDM in Indonesia increased from 0.003 to 0.02 per
100,000 population from 2000 to 2010 [5]. According to
data from the endocrine outpatient clinic at the Dr. Soeto-
mo General Academic Hospital, 543 pediatric TIDM pa-
tients were registered during 2017—2022 [6]. The mortality
rate among children with TIDM is 3—5 times higher than
in those without TIDM [7]. This statistic underscores the
need for improved management strategies and early inter-

vention programs for children with TIDM. Additionally,
raising awareness among healthcare providers and families
can improve monitoring and support for vulnerable patients.
Psychological disorders like depression, anxiety, and stress,
along with their correlation with glycemic control shown by
elevated hemoglobin Alc (HbAlc) levels in children with
T1DM, impact quality of life and well-being, with inadequate
glycemic control affecting outcomes and long-term compli-
cations of TIDM [8, 9]. Therefore, implementing compre-
hensive care strategies that address both physical diabetes
management and mental health needs is crucial to enhance
overall health and development of young TIDM patients.
The Depression, Anxiety, and Stress Scale (DASS) is a
self-report questionnaire measuring emotional states of de-
pression, anxiety, and stress over the past week [10]. Two ver-
sions, DASS-42 and DASS-21, have been shown valid and
reliable in assessing emotional distress across populations
[11—13]. Although DASS has been extensively used, data
regarding its use in adolescents with T1DM remains limited.
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The purpose. To assess the prevalence of depression,
anxiety, and stress symptoms and correlation between DASS
scores and HbAlc levels in children with TIDM. We hope
to contribute to understanding psychological effects on gly-
cemic control in this age group and facilitate early interven-
tions to improve outcomes.

Materials and methods
Study design

This was a cross-sectional study. Data were collected
from T1DM patients registered in the Endocrinology Di-
vision, Department of Child Health, Faculty of Medicine,
Airlangga University at the Dr. Soetomo General Academic
Hospital, who joined gathering activities from July to De-
cember 2023 and met inclusion and exclusion criteria.

Participants

This study included 56 children aged 10—18 years. Par-
ticipants were diagnosed with type 1 diabetes based on clini-
cal and laboratory examinations. Patients with incomplete
data and those with diabetic ketoacidosis, hyperglycemia, or
hypoglycemia were excluded.

Ethical issues

This study received ethical approval from the Health Re-
search Ethics Committee (KEPK), Faculty of Medicine, Air-
langga University (number 188/EC/KEPK/FKUA/2023).

Measurements and data collection

This study used the validated DASS-21 questionnaire to
evaluate psychological aspects across depression, anxiety,
and stress subscales. Each subscale contains seven state-
ments assessed using a Likert scale. Letters in parentheses
after statements indicate the subscale type. For instance, “I
feel that I get angry over trivial things (S)” belongs to stress,
“The experience of having a dry mouth (A)” to anxiety, and
“The inability to feel positive emotions (D)” to depression.
Subscale points were multiplied by two to yield final scores,
which were analyzed to determine symptom severity levels.
Depression, anxiety, and stress levels, defined as normal for
values below 9, 7, and 15, respectively, ranged from mild,
moderate, severe, and extremely severe for values above.

Glycemic control was evaluated by HbAlc levels in the past
three months. Good control was indicated by HbA1C values
< 8 %, while inadequate control was indicated by levels > 8 %.

Statistical analysis

Data analysis was performed on age, sex, nutritional status,
and duration of TIDM. Descriptive data are presented as fre-
quencies, percentages, means, medians, and ranges. Using the
DASS-21 questionnaire, all responses were checked for com-
pleteness and analyzed for relationships with HbAlc levels.
Bivariate analysis examined relationships between indepen-
dent and dependent variables. Correlation between categorical
variables was assessed using chi-square test. Fisher’s exact test
was used if cell numbers were fewer than five in a 2 x 2 table.
The significance level (o) was set at 5 %. For numerical data,
Pearson correlation test was used for normal distribution, while
Spearman correlation test for non-normal distribution. This
study used SPSS version 22 for statistical analysis.

Results
Demographic and clinical characteristics
of research subjects

Fifty-six adolescents with TIDM aged 10—18 years were
eligible for our study. A descriptive analysis examined the
frequency and distribution of characteristics and DASS-21
interpretation. The prevalence rates of depression, anxi-
ety, and stress symptoms were 17.8, 41.1, and 28.6 %, re-
spectively, with degrees from mild to extremely severe
(Table 1).

Table 1. Characteristics of adolescents with T1DM

Characteristic n (%)
Gender
Male 21 (37.5)
Female 35 (62.5)
Age (years)
10-14 38 (67.9)
15-18 18 (32.1)
Median (min-max) 13.5 (10-18)
Nutritional status
Severe malnutrition 0 (0)
Moderate malnutrition 5(8.9)
Normal 40 (71.4)
Overweight 8 (14.3)
Obesity 3(5.4)
Duration of illness (years)
<5 34 (60.7)
>5-10 19 (33.9)
> 10-15 3(5.4)
> 15 0 (0)
HbA1c
<8% 10 (17.9)
>8 % 46 (82.1)
Mean 10.2 %, male 9.4 %, female 10.6 %
DASS-21
Depression
Normal 46 (82.1)
Mild 4(7.1)
Moderate 6 (10.7)
Anxiety
Normal 33 (58.9)
Mild 4(7.1)
Moderate 15 (26.8)
Severe 3(5.4)
Extremely severe 1(1.8)
Stress
Normal 40 (71.4)
Mild 8(14.3)
Moderate 7 (12.5)
Severe 1(1.8)
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The analysis explores associations between demographic ~ ward higher odds among females and older adolescents (15—
and clinical characteristics with DASS subscales (depres- 18 years), though not statistically significant. Anxiety symp-
sion, anxiety, and stress symptoms). No associationsreached  toms appeared evenly distributed across gender, age groups,
statistical significance (p-value > 0.05) across psychological — nutritional status, and illness duration, with odds ratio (OR)
domains. For depression symptoms, there was a trend to-  near 1, suggesting weak or no associations. Stress symptoms

Table 2. Frequency of demographic characteristics depending on depression, anxiety, and stress symptoms

Variables Yes, n (%) No, n (%) P OR 95% CI
Depression symptoms
Gender
Male 2(9.5) 19 (90.5) 0.290 2.815 0.537-14.758
Female 8 (22.9) 27 (77.1)
Age (years)
10-14 5(13.2) 33 (86.8) 0.263 2.538 0.629-10.252
15-18 5(27.8) 13 (72.2)
Nutritional status
Malnutrition 3(18.8) 13 (81.3) 1.000 0.919 0.206-4.107
Normal 7 (17.5) 33 (82.5)
Duration of illness (years)
<5 7 (20.6) 27 (79.4) 0.724 0.609 1.390-2.660
>5 3(13.6) 19 (86.4)
Anxiety symptoms
Gender
Male 9 (42.9) 12 (57.1) 0.833 0.889 0.297-2.663
Female 14 (40) 21 (60)
Age (years)
10-14 16 (42.1) 22 (57.9) 0.819 0.875 0.278-2.752
15-18 7 (38.9) 11 (61.1)
Nutritional status
Malnutrition 8 (50) 8 (50) 0.392 0.600 0.186-1.934
Normal 15 (37.5) 25 (62.5)
Duration of illness (years)
<5 14 (41.2) 20 (58.8) 0.984 0.989 0.332-2.943
>5 9 (40.9) 13 (59.1)
Stress symptoms
Gender
Male 4 (19) 17 (81) 0.213 2.217 0.608-8.085
Female 12 (34.3) 23 (65.7)
Age (years)
10-14 13 (34.2) 25 (65.8) 0.161 0.385 0.094-1.574
15-18 3(16.7) 15 (83.3)
Nutritional status
Malnutrition 4 (25) 12 (75) 1.000 1.286 0.344-4.805
Normal 12 (30) 28 (70)
Duration of illness (years)
<5 10 (29.4) 24 (70.6) 0.862 0.900 0.273-2.969
>5 6 (27.3) 16 (72.7)
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were more frequent in females and younger adolescents,
though without statistical significance. Odds ratio for gen-
der suggested higher stress likelihood in females, but with
wide confidence intervals (95% CI: 0.608—8.085) (Table 2).

The correlation between DASS-21
and HbA1C levels

We analyzed DASS-21 subscales and HbAlc using cate-
gorical and numerical data. For categorical data, we employ
a chi-square test to compare DASS and HbAlc (Table 3).

Individuals with depression (p = 1.000), anxiety (p =
= 1.000), and stress (p = 1.000) show a pattern where a
greater number of patients have HbAlc levels > 8 %, sug-
gesting a link between these subscales and higher HbAlc
levels, although this finding is not statistically significant.

We conducted analysis using Pearson and Spearman cor-
relation tests based on a numerical scale. Before testing, we
determined normality using the Kolmogorov-Smirnov test.
Depression (p = 0.000) and anxiety (p = 0.004) were ana-
lyzed using Spearman correlation due to abnormal distribu-
tion (p < 0.05). Meanwhile, stress (p = 0.089) and HbAlc
(p = 0.200) were analyzed using Pearson correlation due to
normal distribution (p > 0.05) (Table 4).

The correlation coefficient and p-values are included for
each psychological factor. The coefficient shows very weak
(depression and anxiety) and moderate (stress) positive cor-
relation between DASS-21 and HbAlc levels. The p-values
exceed 0.05, indicating no statistical significance. Therefore,
we cannot conclude that DASS-21 impacts HbAlc levels.

Discussion

This study examines mental health symptoms in chil-
dren with TIDM using the DASS-21 questionnaire. Fin-
dings show depression at 17.8 %, anxiety at 41.1 %, and
stress at 28.6 %, with varying severity levels. Notably, 1.8 %
of children showed very severe anxiety symptoms. Previ-
ous research indicate depressive symptoms range from 8.5
to 27.3 % [14, 15]. Additionally, studies report depres-
sion, anxiety, and stress rates among diabetics in Turkey at
18.4, 12.1, and 21.6 %, respectively [16]. The Indonesian
DASS-21 instrument demonstrated robust construct vali-
dity through confirmatory factor analysis, with construct
reliability values of 0.88 for depression, 0.86 for anxiety, and
0.77 for stress [17].

The present study determined that there was no corre-
lation between DASS-21 scores and HbAlc levels, which
contrasts with a previous study conducted in Turkey that

established a link between glycemic control and depression,
anxiety, and stress. Depression frequently serves as an inde-
pendent risk factor for diabetes; however, it remains unde-
tected in 35—70 % of patients, resulting in delayed treatment
[16]. Similar studies have also identified a positive correla-
tion between depression and stress scores, as measured by
the DASS questionnaire, with HbAlc and random blood
sugar levels [18, 19]. DASS frequently correlates with in-
adequate glycemic management and control, while depres-
sion is connected to negative attitudes regarding diabetes
management and self-care [20, 21].

Our findings indicate that the absence of a correlation
between DASS-21 and HbAlc may derive from the diffe-
rences between the two parameters, with DASS-21 serving
as a measure of psychological distress and HbAlc repre-
senting a physiological parameter. The complex interaction
between stress and glycemic control, determined by various
factors, contributes to significant concerns. The lifestyle
choices of individuals, insulin dosage, adherence to treat-
ment, and consistent blood sugar monitoring can each have
an independent impact on HbAlc levels, emphasizing the
need for further study.

Another condition that could influence is the age group.
Younger individuals may exhibit distinct coping mechanisms
and emotional resilience in response to psychological stress
and glycemic regulation. Understanding these differences is
crucial for developing tailored interventions that effectively
address the needs of various age groups. Moreover, exploring
the role of social support systems and their effects on stress
management could provide valuable insights into improving
overall health outcomes for individuals managing diabetes.

The present study does not assess the psychological state
of parents or caregivers. Previous research demonstrated
that the psychological state of caregivers may affect clinical
outcomes in adolescents with TIDM [22]. The involvement
of parents in the management of T1DM in children may im-

Table 4. Correlation between DASS-21 score

and HbA1c levels
HbA1c levels
DASS-21 score - —
Correlation coefficient P
Depression 0.064 0.639°
Anxiety 0.042 0.7572
Stress 0.227 0.092°

Notes: # — Spearman correlation test; * — Pearson
correlation test.

Table 3. Correlation between DASS-21 subscale categories and HbA1c levels

. HbA1c level, n (%)
Variable Category P OR 95% CI
<8 >8
) Normal 8(17.4) 38 (82.6) 1.000 1.188 0.211-6.678
Depression —
Mild to moderate 2 (20) 8 (80)
Normal 6(18.2) 27 (81.8) 1.000 0.947 0.235-3.821
Anxiet i
y Mild, moderate, severe, and 4 (17.4) 19 (82.6)
extremely severe
St Normal 7 (17.5) 33 (82.5) 1.000 1.088 0.243-4.861
ress
Mild, moderate, severe 3(18.8) 13 (81.2)
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prove psychological distress, which in turn supports optimal
management of TIDM and contributes to achieving HbAlc
targets [23].

Psychological stress can occur in patients with good
glycemic control, while patients with poor glycemic con-
trol may not experience psychological stress as measured by
DASS-21. This suggests that the relationship between glyce-
mic control and psychological stress is complex and may be
influenced by various factors, including the expectations and
coping mechanisms of both the patient and their caregivers.
Further research is needed to explore how these dynamics in-
teract and to develop targeted interventions that can enhance
both mental health and diabetes management outcomes.

The discrepancy between DASS and HbAlc levels may
be due to inadequate sample size or other factors such as
social support, access to healthcare services, education,
and comorbid medical conditions [24]. These elements un-
derscore the complexity of managing diabetes and mental
health simultaneously. By addressing these variables, future
studies can provide deeper insights into effective treatment
strategies that promote holistic well-being for individuals
living with diabetes.

To optimize diabetes management, it is crucial to under-
stand each patient’s personal life and the chronicity of the
disease, its progressive nature, and lifestyle changes. This
understanding can trigger mental health issues later, making
psychological factor screening with DASS and adequate
management involving multiple sectors necessary. These
sectors may include healthcare providers, mental health
professionals, and community support systems, all working
collaboratively to create a comprehensive care plan. Ulti-
mately, fostering an integrated approach will not only en-
hance diabetes control but also improve the overall quality
of life for those affected.

The present study indicates a higher prevalence of fe-
male adolescents among total cases of TIDM, representing
62.5 %. This aligns with a previous study that identified a
59.3% prevalence of TIDM among female children. Con-
versely, a higher incidence of TIDM among male children
has been documented in Northern Europe [25, 26]. This
difference stems from genetic, hormonal, and immunologi-
cal factors, as diabetes is an autoimmune disorder affected
by genetic markers, including human leukocyte antigen type
[26]. A majority (67.9 %) of children with TIDM were aged
10—14 years, consistent with prior research [25]. Puberty-
related hormonal changes in this age range increase T1IDM
risk through enhanced autoimmunity [27].

Our study showed that most patients had normal nu-
tritional status (71.4 %), followed by overweight (14.3 %),
moderate malnutrition (8.9 %), and obesity (5.4 %). This
differs from previous research where malnutrition was pre-
valent in 67.7 % of subjects, while 18.8 % had normal status,
8.3 % were obese and 5.2 % overweight [6]. Such difference
may be due to using Waterlow criteria versus the body mass
index formula. Adolescents with TIDM face risks of both
undernutrition and overnutrition. In TIDM, reduced in-
sulin secretion is due to autoimmunity rather than insulin
sensitivity, indicating nutritional status does not directly af-
fect this condition. Inadequate calories often cause malnu-
trition, linked to low HbAlc and stunted growth. Excessive

nutrition with insulin treatment may lead to overweight and
obesity, increasing complication risks [27].

This study indicates most individuals with diabetes have
lived with the condition for five years or less, aligning with
previous findings of 4.25 years for males and 3.69 years for
females [28]. The duration of diabetes affects complications
and treatment. In the initial phase (0—5 years), DKA com-
plications remain significant. During intermediate stages
(5—20 years), therapy management improves, though in-
sulin resistance requires dose adjustment. After 20 years,
long-term complications like retinopathy, nephropathy,
neuropathy, and cardiovascular disease require preventive
management. In this study, HbAlc level was > 8 % at 82.1 %
versus < 8 % at 17.9 %. A previous study showed 76.1 %
of children had inadequate glycemic control, with HbAlc
levels of 9.23 % for boys and 9.25 % for girls [28]. The In-
donesian Pediatric Society survey found most children with
T1DM have HbAlc levels > 8.5 % [29]. Insufficient glucose
monitoring may contribute to high HbAlc levels. Multiple
daily blood glucose measurements are crucial to prevent hy-
poglycemia and hyperglycemia and adjust insulin doses [27].

Limitations. The use of a cross-sectional design in this
study is less effective than cohort designs in evaluating the
strength of relationships between variables. Using recall
methods can introduce biases such as overreporting or under-
reporting. Additionally, the study does not account for psy-
chological factors of parents or caregivers, nor does it evaluate
therapy adherence. The DASS-21 tool is designed to screen
for symptoms of depression, anxiety, and stress, and its results
should not be considered diagnostic. Scores that exceed the
normal range require further evaluation by a psychiatrist to
confirm diagnoses according to the DSM-5 criteria.

Conclusions

The DASS-21 score indicates that adolescents with
T1DM have anxiety as the most common symptom com-
pared to depression and stress to various degrees. No statis-
tically significant correlation can be demonstrated between
the intensity of depression, anxiety, and stress, as assessed
by the DASS-21, and the levels of HbAlc in children diag-
nosed with TIDM. Early and regular screening of mental is-
sues in adolescents with T1DM is critical for improving dia-
betes management outcomes. Furthermore, implementing
targeted interventions and support systems can help mitigate
these mental health challenges, ultimately leading to better
adherence to diabetes care regimens. By fostering a holistic
approach that includes both physical and emotional well-
being, healthcare providers can enhance the overall quality
of life for these young patients. Future research is required
to explore the impact of factors such as education, medica-
tion adherence, family support, psychological conditions,
and comorbid medical conditions on HbAlc. Such investi-
gations would provide a more comprehensive understanding
of how these variables interact and affect glycemic control.
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Aenpecis, TpuBora, cTpec 1d piBeHb rAiKO3UAbOBAHOFO reMOrAoGiHYy
B MiAAITKIB i3 LYKpOBUM Aia6eTom 1-ro Tuny

Pe3iome. AkryambhicTs. JlikyBanHsa 1LykpoBoro aiabery 1-ro
tuny (LI1) norpedye TpuBaioi iHcyniHoTepanii. Lle Moxe npu-
3BECTU [0 MPOOJEM i3 TICUXiYHUM 3[I0POB’SIM, SIK-OT JIETpecisi,
TPUBOTA i CTpEC, MOTIPUIYIOYN THIKEeMiYHUI KOHTPOJIb, TIPO 110
CBiIUaTh PiBHI M1ik03UJIbOBaHOTO remornobiny (HbAlc), Ta 3ara-
JIOM 10 moraHux Haciaiakis. Lllkana genpecii, TpuBOru i cTpecy
(DASS) € ogHuM i3 iHCTPYMEHTIB [UIsi CKPUHIHTY TaKUX CUMII-
TomiB. MeTa: OLiHUTU TIOLIMPEHICTh O3HAK Aempecii, TPUBOTU
i1 cTpecy i Kopesiiito Mix 6anamu 3a mkanoo DASS ta piBHem
HbAlc y mignitkis i3 LIJ11. Marepiaau ta meroau. [TonepeuHe
JOCJTiKEHHSI TPOBE/IEHO 3 YepBHSI 10 rpyaeHb 2023 poky 3a yuac-
Ti0 maiieHTiB Bikom 10—18 pokis i3 LIJI1. Insg ouinku cummnTo-
MiB Jernpecii, TPMBOXKHOCTI Ta CTPECY BUKOPUCTOBYBAJIM LKAy
DASS-21. JlaHi aHajizyBajJii 3a JOTIOMOTOIO IPOrPaMHOTrO 3a-
oesneueHHs Statistical Package for the Social Sciences Bepcii 22.
Pe3ynbraTi. Y upoMy A0CTiIKEHHI B3sUTM y4acThb 56 MiATiTKIB i3

L1 Bikom 10—18 pokiB. BinblicTh CTaHOBWIM JiBUaTa, cepemi-
Hili BiKk maiieHTiB gopiBHioBaB 13,5 poky. Haituacrime crioctepi-
raBcsi HOpMaJIbHUI XapyOBUii CTaTyC, a TPUBAJIICTb 3aXBOPIOBAH-
HSI TIepeBakHO OyJ1a MeHIie 11’ ity pokiB. CepenHiii piBeHb HbAlc
nopiBHioBaB 10,2 %. TommmpeHicTh CUMITTOMIB IeMpecii, TPMBOTH
i crpecy craHoBmiIa BinnosigHo 17,8; 41,1 ta 28,6 %. He nomi-
YeHO BiporigHoOi KopeJsisilii MixX Oylab-sikoto mifiikano DASS
(menpecisi, TpuBora Ta ctpec) Ta piBHsMu HbAlc. BucHoBKmM.
TpuBora Oyja HAUMOLIMPEHIIIUM CUMIITOMOM, X0ua 3B’SI3KY MixX
olniHKoIo 3a mKaynow DASS ta BMictom HbAlc y mimmiTKiB i3 11y-
KPOBUM fiiabeToM 1-ro TUIy He BUsiB/IeHO. PaHHiili Ta peryasipHuit
MOHITOPMHT IIOA0 NMCUXIYHUX MTPOOJIEM Y MiIJIiTKIB i3 IyKPOBUM
niabetoM 1-ro TuIly Ma€ BUpilllaJibHe 3HAYEHHSI /151 MOJIiMILIeHHS
pe3yJIbTaTiB JIiKyBaHHS /1ia0eTy.

KiiouoBi cioBa: tpusora; memnpecis; mykpouii giader 1-ro
tuny; HbAlc; ctpec
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Adolescent pneumococcal pneumonia
with pleural effusion in developing country:
a case report

Abstract. Pneumococcal pneumonia caused by Streptococcus pneumoniae remains a major cause of respiratory
infections and invasive diseases such as bacteremia in adolescents, particularly in developing countries. Despite vaccine
advancements, the burden of invasive pneumococcal disease remains significant due to high morbidity and mortality
rates. We report a case of a 17-year-old male presenting with progressive shortness of breath, fever, and productive cough.
Chest radiography revealed bilateral pulmonary infiltrates with right-sided pleural effusion. Blood cultures isolated
Streptococcus pneumoniae serotype 15A, which is not covered by vaccination nowadays, confirming the diagnosis of
pneumococcal pneumonia complicated by pleural effusion. The patient was treated with a 14-day course of levofloxacin,
resulting in marked clinical improvement. This case highlights the importance of considering Streptococcus pneumoniae
as a leading cause of severe pneumonia and pleural effusion in adolescents. Early diagnosis and targeted antibiotic
therapy are crucial to prevent complications and improve patient outcomes, particularly in resource-limited settings.
Raising awareness about pneumococcal infections remains essential to reduce associated morbidity and mortality.

Keywords: pneumococcal pneumonia; adolescent; pleural effusion; Streptococcus pneumoniae; levofloxacin; invasive

pneumococcal disease

Introduction

Pneumococcal pneumonia is a respiratory infection
caused by Streptococcus pneumoniae [1]. Pneumonia is de-
fined as inflammation of the lung parenchyma [2]. It is an
invasion of the lower respiratory tract below the larynx by
pathogens either by inhalation, aspiration, respiratory epi-
thelium invasion, or hematogenous spread [3]. The cause of
pneumonia in children is variative based on age. For chil-
dren older than 5 years, it can be Mycoplasma pneumoniae,
Streptococcus pneumoniae, Chlamydophila pneumoniae,
Haemophilus influenzae, influenza viruses, adenovirus,
other respiratory viruses, Legionella pneumophila |2]. Strep-
tococcus pneumoniae remains a significant causative patho-
gen in adolescents [4] and an important etiological agent
of invasive infections such as pneumonia with bacteremia
[5]. Around 25 % of pneumococcal pneumonia has been as-

sociated with bacteremia [6]. Furthermore, the burden of
invasive pneumococcal disease is significant with high mor-
tality and morbidity [5]. Hereby, a case report of adolescent
pneumococcal pneumonia is presented to raise awareness of
pneumococcal infection.

Case presentation

A 17-year-old patient came to our hospital emergency
department with the chief complaint of shortness of breath
for 2 days before admission. Shortness of breath did not
subside even though he had rested. It also did not depend
on activity or position, no swelling, and was not accompa-
nied by chest pain or a bluish appearance. The shortness
of breath did not depend on a particular time, was not epi-
sodic, and was not triggered by dust, temperature, exercise,
or food. The patient also had a fever for one week prior to
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admission. It was quite high, reached 39 °C and did not get
better despite antipyretic medication consumption. A re-
current cough was detected in the last 1.5 months. During
the first week of cough, it did not interfere with patient’s
activities and was accompanied by low-grade fever. His
complaints usually got better with medication including
antibiotics given by local doctors. However, he still had a
recurrent cough with no fever for weeks ahead. Moreover,
in the last week before admission, cough got worse with tur-
bid phlegm.

The patient also had pale skin, including the face, palms,
and sole of feet; pallor was noticed around 3 months before
admission. Moreover, he was feeling weak, lost his appetite
and was nauseous but had no history of vomiting. Urination
and defecation were normal. The patient was twice admitted
to hospital due to pneumonia when he was 7 months and 13
years old. He had a history of lung tuberculosis at the age
of 10 and 16 years and completed anti-tuberculosis therapy.
He was diagnosed with anemia in the past 2 months before
admission and is currently on iron therapy but not routinely
consumed.

Physical examination findings revealed the patient was
alert, moderately ill, pale, with increased work of breathing.
Tachycardia was detected with a heart rate of 123 beats
per minute, regular adequate pulses. He was also tachy-
pneic with a respiratory rate of 36 times per minute. His
peripheral blood oxygen saturation was 89 % on room air.
Auscultation revealed vesicular breath sounds, decreased
vesicular sound on the right lower lung, no wheezing, crack-
les on both lungs, more crackles on the right lungs. Initial
laboratory examination: hemoglobin 8.7 g/dL, hematocrit
27.9 %, MCV 74.6 fL, MCH 23.3 pg, MCHC 31.2 g/dL,
RDW 17.8 %, RBC 3.74 - 10°/uL, WBC 10,790/uL, plate-
let 168,000/uL, neutrophil 72.9 %, serum iron 21.1 pug/dL,
total iron binding capacity 336 pg/dL, transferrin saturation
6.3 %, ferritin 20.8 (< 30). Peripheral blood smear revealed
hypochromic microcytic anemia, anisopoikilocytosis, leu-
kocytosis with immature segments of granulocytes and
atypical lymphocytes. The anteroposterior chest radiogra-
phy showed a visible left-right paracardial infiltrates, with

/

Figure 1. Anteroposterior chest radiography

worse infiltrates on the right side along with homogenous
opacity on the lower right lung zone and right pleural effu-
sion (Fig. 1). The aerobic blood culture revealed growth of
Streptococcus pneumoniae with serotype 15A. It was sensitive
to azithromycin, cefoxitin, chloramphenicol, erythromy-
cin, levofloxacin, linezolid, moxifloxacin, oxacillin, teico-
planin, tigecycline, cotrimoxazole, vancomycin, penicillin,
clindamycin, ceftriaxone, cefotaxime, benzylpenicillin and
resistant to ciprofloxacin, gentamicin, tetracycline. The
Gene Xpert Mycobacterium tuberculosis assay results were
negative. This patient was treated with levofloxacin for 14
days and had good clinical improvement.

Discussion

A 17-year-old boy presented with shortness of breath,
tachypnea, cough, and fever suggesting the likelihood of
pneumonia. However, finding the etiology of pneumonia is
important. In this case, the blood culture revealed Strepto-
coccus pneumoniae serotype 15A. Streptococcus pneumoniae
colonizes 20—40 % of healthy children’s nose and throat
and it is a leading cause of bacterial pneumonia, meningi-
tis, and sepsis in children at present [6]. Pneumonia occurs
when the organism is inhaled. If alveoli macrophages fail
to kill the organism, this leads to bacteremia and further
spread to meninges, joints, bones, and peritoneal cavity,
causing meningitis, brain abscess, septic arthritis, and os-
teomyelitis [7].

Study revealed the prevalence of positive blood cultures
in pneumonia in children was 5.14 %, with Streptococcus
pneumoniae as the most isolated pathogen [8]. Another
study demonstrated that 25 % of pneumococcal pneumonia
has been associated with bacteremia [6]. However, confir-
mation of pneumococcal infection can be made by isola-
tion of the organism from blood culture, meanwhile a chest
X-ray can help diagnose pneumonia but not the causative
agents [6]. Moreover, pleural effusion was noted in this pa-
tient. It was found that pneumonia caused by Strepfococcus
pneumoniae is commonly associated with pleural effusion or
empyema [9]. In this case, the blood culture revealed Strep-
tococcus pneumoniae serotype 15A, which is not covered by
vaccination nowadays.

This patient was treated with levofloxacin for 14 days and
showed marked clinical improvement. The fluoroquinolone
antibiotic levofloxacin is frequently used to treat communi-
ty-acquired pneumonia because of its broad-spectrum anti-
bacterial action against Streptococcus pneumoniae and other
pathogens. Since levofloxacin has demonstrated efficacy
against both penicillin-susceptible and penicillin-resistant
strains of this bacterium, it is a pertinent therapy choice for
adolescents [10]. Levofloxacin achieves high pulmonary
concentrations, allowing for effective tissue penetration and
higher effective drug concentrations at the site of infection
[11]. Research indicates that it exhibits excellent in vitro
activity against penicillin-resistant strains of Streptococcus
pneumoniae with resistance rates reported to be relatively
low in certain populations, enhancing its therapeutic value
[12, 13]. Studies demonstrate that levofloxacin displays a
sensitivity rate of about 93 to 98.8 % against Streptococcus
pneumoniae strains, ensuring a high likelihood of clinical
success [12, 13].
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Conclusions

This case reported adolescent pneumococcal pneumo-
nia complicated with pleural effusion in developing country,
which showed good clinical improvement treated with anti-
biotic only. Raising awareness of Streptococcus pneumoniae
infection is needed to prevent morbidity and mortality.
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MNiAAITKOBO NTHEBMOKOKOBQ MHEBMOHIS
3 NA€BPAAbHUM BUNOTOM Y KPCiHi, LLLO PO3BUBAETLCS:
KAiHIYHMA BUNOAOK

Pesiome. TTneBMokokoBa MHEBMOHIs, BUKIMKaHa Streptococ-
cus pneumoniae, 3aJIMIIAETHCSI OCHOBHOIO MPUYMHOIO pecripa-
TOPHMX iH(EKUill Ta iHBa3MBHUX 3aXBOPIOBAHb, SK-OT OakTe-
pieMmisi, y TiMTITKIB, 0COOIMBO B KpaiHaxX, II0 PO3BUBAIOTHCS.
HesBaxaloun Ha mporpec y BakIMHAaIii, TArap iHBa3UBHOI
MMTHEBMOKOKOBOI iH(eKUil 3aIMIIa€EThCS 3HAYHUM 4Yepe3 BUCO-
Ki 3aXBOPIOBAHICTb i CMEPTHICTb. Y CTaTTi MOBIAOMJISIETHCS TIPO
BUITaOK Yy 17-piyHOTO 10HaKa, IKUI 3BEpHYBCS 3i CKapraMy Ha
MPOTPeCyIouy 3aAMILIKY, TUXOMAHKY Ta MPOAYKTUBHUI Kallleb.
Pentrenorpadisi rpyaHoi KJIiTKM BUSIBUJIA JTBOCTOPOHHI Jiere-
HeBi iH(MUIBTPAaTH 3 MPaBOCTOPOHHIM ILJIEBPaJIbHUM BHMIIOTOM.
Y nociBax KpoBi BUIiIEHO Streptococcus pneumoniae CEpOTUIY
15A, gkuit 3apa3 He OXOIUICHWI BaKIIWHAIIEIO; 1 MiATBEpAU-
JIO IiarHO3 MHEeBMOKOKOBO1 ITHEBMOHI1, YCKJIaAHEHOI IJIeBpaib-

HUM BHUITOTOM. [lalieHT mpoiIoB 14-meHHUN Kypc JiKyBaHHS
JIeBO(IOKCALIMHOM, 1110 MPUBEIO A0 3HAYHOTO KJIiHiYHOIO MO-
ginmeHHs. el BUnamok miaKpecaioe BaXXJIMBICTb BpaxyBaHHSI
Streptococcus pneumoniae 5K OCHOBHOI TIPUYMHU TSIKKOI ITHEB-
MOHII Ta IUIeBPaJbHOTO BUIIOTY B IIIIITKiB. PaHHS miarHocTu-
Ka i uinecrnpssMoBaHa aHTUOIOTUKOTEpPaTis MaloTh BUpIlllaJIbHE
3HAYEHHS 1110/10 3aM00iraHHs YCKJIAJHEHHSM i MOJIMIIEHHS pe-
3yJIbTATIB JIIKYBaHHS TMAIliEHTIB, 0COOJIMBO B YMOBaX 0OMEXEHUX
pecypciB. [ligBuiieHHsT 06i3HaAHOCTI PO THEBMOKOKOBI iH(eK-
Lii 3aJIMIIAETHCS KJIIOUYOBUM y 3HUKEHHI MOB’SI3aHUX i3 HUMU
3aXBOPIOBAHOCTI Ta CMEPTHOCTI.

Ki11040Bi €J10Ba: mHeBMOKOKOBA ITHEBMOHIs; MiITiTOK; MIEB-
palbHUIA BUIIIT; Streptococcus pneumoniae; 1eBO(IOKCAIINH; iH-
Ba3MBHA THEBMOKOKOBA iH(MeKIIis
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Pesiome. Jlimepamypruii 02nsnd npucesueno menedrcmenny 60106020 cunopomy y dimeii. Hanexcrna kainiuna npak-
MuKa po3ensiHyma 3 ypaxyeawHam xapakmepy 00410 (HoyuyenmusHuil, Heliponamu4rull a0 HOYUNAACMUYHUL MUnu),
8iKY OUMuUHU, KOCHIMUBHORO PO3BUMKY MA COUIOKYAbmMYpHO20 Konmekcmy. Ocobausa yeaea 36epmanace Ha NPUUUHY
ma aokanizayito 60410, BU3HAYEHHS CMYNeHs 11020 IHMeHCUBHOCMI ma ncuxonoeiunoeo énaugy. Pozeaanymo ocobau-
8ocmi OUIHKU sUpaxdceHocmi nediampu4uroeo 6040 3a 00NOMO20H0 080X Memoodie — camo3simy abo eUKOPUCMAHHS HO-
6e0inK08UX WIKan cnocmepediceHs y dimell, AKi He 8 3M03i 3pobumu camosgim. Mema menedxcmenmy eusHa4eHa K Gu-
KOpUCMAHHA MaKux memooie NiKy8anHs, AKIi 3MeHuLyroms 0inb 3 MiHIMAAbHUMU NOOIYHUMU edheKkmamu, 3a0e3newyroms
KoHmpoav ma 3anobieants 6oar. Hanexcry ysaey npudineno c60€4acHomy npusHaveHHI0 aHaneemuKia 3 pecyasipHoro
oyinKor 60110 NPOMs2OM YCbo20o Kypcy Aikysanus. 062080peHo 0cobausocmi AiKy8anHs neeko2o 60410 ayemaminoge-
HOM | HecmepoiOHUMU NPOMU3ANANbHUMU NPENAPAMAMU MA NHOMIPHO20 a00 CUAbHO20 0010 I3 3ACMOCYBAHHAM 0Nioi0-
Hux npenapamise. Haoano oyinky nemedukamenmosHux memooie AiKyeauHs 60110 3 6KAHOUEHHIM QI3UYHUX, N08eOIHKO-

B8UX MA KOCHIMUBHUX 3aX00I8.

KirouoBi ciioBa: dimu; 6inv; wixansu inmencusnocmi 60410; Aikyéanus,; 02450

BonboBuii cMHAPOM € OIHIEIO 3 HAXOLIBII ITOLIMPEHNX
cKapr XBOPHUX, B TOMY YMCJIi B IpaKTHUIIi JiKaps-neaiaTpa.
binb mocigae okpemy mo3ullito B KJIiHiUHii KapTyUHi Oara-
ThOX 3aXBOPIOBaHb, i 3’ICYBaHHS MPUUYUHU HOTO BUHUK-
HEHHSI — MPaKTUYHO 3aBXIU OCHOBHUWIA HAINPSM JliarHOC-
TUYHOTO Tmpouecy. Ha cbOoromHi 3Ha4YHOro MOIIMPEHHS
HaOyB TepMiH «MenuLMHa 00JI10», BUIAIOTLCS CIeliaabHi
>KypHaJu, UJIKOM MPU3HAYeHi 17151 BUCBITJIECHHS 1€l Mpo-
osemu. Jiumre y CILIA cTBopeHO moHa 2 TUCSYi KIiHIK Ta
LIEHTPIB 3 BUBUEHHs 1 JiKyBaHHs Oomo [1]. Binb 3aBmae
3HAYHOI COMaTUYHOI Ta MCUXOJIOTIYHOI IKOIU SIK TUTHUHI,
Tax i il ponuHi. HeratTuBHMII TpaBMaTUYHN, KOTHITUBHUI
Ta IICUXOCOLIaJIbHUI TOCBiA MOXe CIIPOBOKYBATH Ta ITilI-
TpUMYBaTU XPOHIYHUI OiJlb.

®diziosoriuHe 3HaYeHHsT OOJIIO TMOB’sI3aHE 13 3aXHCTOM
OpraHiaMy BiJ pyWHYBaHHS, TOOTO i3 CHUCTEMOIO MOIle-
peIKeHHsI Mpo peajbHy 4YM IOTEHILiHY HeOe3MeKy BH-
HUKHEHHS YIIKOIXKEeHHs. 3a BU3HaYeHHAM MixHapon-
HOI acoliallii BUBYEHHs 000, OiIb — 1€ HEMPUEMHUIA
CEHCOPHUIA Ta eMOLIMHUIA TOCBi, OB’ SI3aHUI 3 TICHUM
a00 MOTEHIIHUM TTOIIKOIKEHHSIM TKaHWH [2, 3]. Binb €

pe3yabTaTOM aKTHBALIil BiIbHUX HEPBOBUX 3aKiHUEHb BHA-
CJIiIOK MOIIKOMKEHHS TKAaHUH a00 3aXBOpIoBaHHsI. Mexa-
HiuHi, TepMiuHi a00 XiMiuHi MeIiaTopHu, sIK-0T OpaauKiHiH,
cybcTranis P, rictaMiH Ta mpocTarjiaHAMHU, BUBLIbHSIIOTh-
cs 3 MicCLISl TMOLIKO/XEHHS, B pe3yJIbTaTi YOTO reHEePYIOThb-
Csl HEPBOBI IMITYJIbCHU, SIKi MOIIMPIOIOTHCS apepeHTHUMU
LJISIXaMU 10 jJopcaibHoro pory (dorsal horn) CIMHHOTO
MO3KY (spinal cord). Tam BOHU TIPU3BOASTH 10 BUBLJIbHEH-
HSI HelipoMeniaTopiB Ta HEMPOMENTUIIB, SIKi JO3BOJSIOTh
HEPBOBUM iMITyJIbcaM TI€PEXOJAUTU y CIUHHOMO3KOBUIA
TPaKT, a TIOTIiM TIPSIMYBATH JIO TajlaMyca i CepeIHbOTO MO3-
Ky. HomuiienTuBHI cUTHaIM 3 Tajamyca IepenaloThCsl B
IHIIII DUISTHKA MO3KY, BKIIIOYaI0YX KOPY TOJIOBHOTI'O MO3KY,
JIIMOIYHY cHCTeMY, T000BI i TiM’SIHY YaCTKHM, i caMe TyT He-
PBOBI iIMITyJIbCU CHIPUKMAIOThCA K Oib. BimuyTTsi 6ot
€ cy0’eKTUBHUM, i Ha HbOTO MOXYTh BILIMBATU €MOLIiiHI
(akropu. Crpec, TpuBora i mo6oBaHHS, SIKi HEBiJl’EMHO
MOB’si3aHi 3 TpaBMAaTUUHUMU CUTYAIlisSIMU, MOXYTb MOCH-
JIIOBaTU CIIPUMHSTTS OOJTIO.

3a munom Oinb KIACUDIKYEThCS SK HOUUIEITUB-
HUIi, HEMpOMaTUYHUI a00 HOLUMILIACTUYHUI. 3a JaHu-

© 3popos’a gutukny / «Child's Health» («Zdorov'e rebenka»), 2025
© Bupaseub 3acnacbkuii 0.10. / Publisher Zaslavsky 0.Yu., 2025

[ina kopecnonzenuii: Koponeub Bipa BacuniBHa, KaHANAAT MeAUYHIX HayK, acUCTeHT Kadeapy nepiatpii, OfecbKuil HaLioHanbHI MeANYHWI yHiBepcuTeT, BanixoBCbKuii npoBynok, 2, m. Opeca,

65082, Ykpaika; e-mail: vira.koropets@onmedu.edu.ua

For correspondence: Vira Koropets, PhD, Assistant at the Department of Pediatrics, Odesa National Medical University, Valikhovskiy lane, 2, 0desa, 65082, Ukraine; e-mail: vira.koropets@onmedu.edu.ua

Full list of authors information is available at the end of the article.

Tom 20, N2 4, 2025

www.mif-ua.com, http://childshealth.zaslavsky.com.ua 83



OrAga Aitepatypum / Review of Literature

MU Pi3HMX aBTOPiB, BU3HAUEHHSI TUITy OOJIO JOIIOMAarae
3’s1cyBaTy Oro MpUUKHY, 1110 MOXEe JOIIOMOITHU 3 BUOOPOM
JIiKyBaHHS [2—4].

HouuuenTuBHui 6iib BAUHMKAE BHACIIIIOK ITOAPa3HEH -
Hs1 00JIbOBUX PELIEIITOPiB, 800 HOLUIIEIITOPIB. 3aJIe3KHO Bif
po3TallyBaHHSI HOLIMIIETITOPIiB BUMALISIOTH COMAaTUIHUM Ta
BicLiepaJIbHUI OiTb. Y mepioMy BUNAAKY PELEITOPU PO3-
TalllOBaHi B IIKipi, M’SIKUX TKAHWHAX, CKEJIETHUX M’si3ax i
KiCTKaX, a B APYTOMY — y BHYTPIIIIHIX OpraHax, sSIK-0T HAP-
KU Ta HUTYHKOBO-KUIIIKOBUI TpakT. Jlo 11bOrO BUay Hajle-
KUTb OiJlb, SIKMII BUHUKAE PU 3allaJIeHHi, illleMil, TpaBMi,
a TaKOX TIicsonepauinamii [4—6].

HeiiponatnuHuii 6ilb BUHMKAE BHACIIOK YpaxkeHHS
HEpBiB (HampuKJad, Yy pe3yJbraTi CTUCHEHHS, MEPEeTUHY,
iHGinbTpalii, imemii 260 MeTabOJiUHOTO YIIKOMKEHHS).
[1pu uboMy noapazHeHHs 60JIbOBUX PELENTOPIB HE BiOy-
BA€ETHCS, a OLTb MPOSIBISIETLCS K BiMUYTTs MEYiHHS, MPO-
CTpiTiB, €JIEKTPUYHOTO CTpyMy abo mokostoBaHHs. Lleit
BUJ OOJTI0 MOXe CIPUYMHSITH Tilepayresito, rineprarito,
anonuHito. Takuit Oilb MOXe Bim4yBaTHUCh IMCTAJIbHillIE
a00 MPOKCUMATBHIIIIE Bifl MiCIIS YIIKOMKEHHS, 110 3a3BU-
Yaii BiAIoBimae nuisixaMm iHHepBalii [2, 4, 5].

Houunnactuunuii 6ib BUHUKAaE 0€3 O3HAK MOIIKO-
JKeHHSI TKAaHMH 41 HepBiB. Takuii 0i1b MOXe crocTepira-
TUCS 130JIbOBAHO, SIK 1I€ YacTO OyBa€ MpH TaKUX CTaHaXx, SIK
¢ibpomiainrist a0 ro0BHMIA OiJIb HATIPYTH, 200 SIK YaCTUHA
3MilIAHOTO0 OOJBLOBOTO CTaHY B MOEAHAHHI 3 TPUBAIOYUM
HOLIMIENTUBHUM ab0 HeliponaTUdyHUM 6ojieM. Takuit Bu
0010 BaXJIMBO PO3ITi3HABATHU, OCKUIbLKU BiH Oyne peary-
BaTU Ha iHIIY Teparlito, HiXXK HOLMLIENTUBHUI 6ib [3, 7].
Okpim TOrO, 3apa3 PO3pi3HSIIOTH MeXaHi3M1 (DOPMYBaHHS
00J110 (HOLIMLIEITUBHA CUCTEMa) Ta MEXaHi3MU KOHTPOJIIO
MOYyTTSI 00JII0 (AHTUMHOLIMLENTUBHA cucTema). DyHKIIis
AHTUHOLIMIENTUBHOI CUCTEMU — 3MEHILUEHHS BiTu4yTTs
00110, 1151 CUCTeMa aKTUBI3y€EThCS IIPU IHTEHCUBHOMY 00T,
TPUBO3i Ta CTpaxy.

OniHka nefiaTpMyHOro 00J110 BKJIIOYAE TaKOX BU3HA-
YEeHHS$ oro JKepesa Ta MiClisl po3TalllyBaHHS, 1110 € OCO-
0JIMBO KOPUCHUM IS JIiKyBaHHS 3a crnieluiyHUMU 00-
craBuHaMu (TIpolienypHUii Oinb, mepionepariitHuii Ginb,
HEBPOJIOTIYHI MOPYIIEHHS, OHKOJIOTiYHA MaTOJOTisl, Xpo-
HiYHi 3aXBOpIOBaHHSI, XpPOHIUHUIA TOJIOBHUI OiJib, a010Mi-
HaJIbHUI OiJib, OMiKOBUIi OB TO1110). BaxkyinBoto € oliHka
TSIKKOCTI TICUXOJIOTIYHOTO BILJIMBY Ta BiJICTEKEHHS BilIMO-
Bimi Ha BTpy4aHHs |3, 4, 8].

OmiHKa TSDKKOCTI 00JI0 Y OiTeld MOXe ITPOBOIMTHUCS
METOJIOM CaMO3BITYBaHHS a00 3 BUKOPUCTAHHSIM ITOBEIiH-
KOBUX IIIKaJl criocTepexeHHs [4, 8]. BupaxkeHHs Ta omuc
0010 JiTbMU 3ajieXkaThb Bil BiKy IMTUHHU, KOTHITHUBHOTO
PO3BUTKY Ta COLIOKYJBTYPHOTO KOHTEKCTY. CaMo3BiTy-
BaHHsI BUKOPMCTOBYEThCS y HiTei, SIKi 30aTHi 3pO3yMiTU
Ta MOBIIOMUTH TIPO TSIKKICTh CBOTO 0OJIIO (HANpUKJIIA,
Bi3yasibHi aHaznorosi mkanu, mkana FACES). V niteit, siki
He B 3MO3i 3pO0MTH CaMO3BIT, BUKOPHUCTOBYIOThCSI TTOBE-
MIHKOBI 1IKaJd CIOCTepeKeHb (HaMpUKIIaa, iHCTPYMEHT
r-FLACC).

CKJ1aIHOIO € OLIiHKA 00JII0 Y HeBepOaIbHMX OiTel 3 He-
BPOJIOTIYHUMU TIOPYILIEHHSIMU, OCKIJTbKM BOHUW HE 3/1aTHi
CaMOCTIHO TIOBiIOMJISITA PO CBili cTaH. Y Wil rpymi B
OLIiHII OO0JII0 KOPUCHI iHCTPYMEHTM CIIOCTEPEXEHHS, 3a-

CHOBaHi Ha MOBEAIHKOBHUX peaklisx oci0, sKi II0AeHHO
JOTJISIIAIOTh 32 NiThMU (HAINpUKJIaa, 0aThKiB).

Jlo mpolenypu BUMiplOBaHHs piBHS 00J10 3a camMo-
OIIIHKOIO AUTHWHY Kpalle O3HAWOMUTH 3i IIKaJIOK OO0JI0;
TMOSICHUTH, 1110 BUMIPIOETHCS TSKKICTh O0JTI0, a HE XBUITIO-
BaHHS UM CTpax; HaJaTU MOXJIUBICTb MOMPAKTUKYBATUCS
3i mkanow. Yepes HEeTOUHICTh OLIIHKY HEIOLIBHO PO3ITH-
TyBaTU JUTHUHY IIpo OiJlb, SIKWII BOHA BigdyBaja TaBHO [4].

Po3pobieHo mecsaTKy mIKaj 111 OLIHKKM iHTeHCUBHOCTI
00JII0 Y AiTeil pi3HMX BIKOBHUX I'PYII, a TAKOX IS MALIiEHTIB
pizHOro npodiaio (OIMiKOBi, OHKOJIOTIUHI, IMicasonepaliiti
TO110). [IJ151 MpaKTUKYIOYOro JliKapsl BAXKJIMBUM € BUPOOJICH-
HSI CUCTEMHOTO Ta BOJHOYAC MPOCTOT0 aJITOPUTMY OLIIHKUA
IHTEHCHUBHOCTI 0OJII0, 110 1€ MOXJIUBICTb €(PEKTUBHO JIi-
KyBaTu OOJIbOBUIT CUHAPOM Y fiTeit. OCKiIbKY HEMA€E €n-
HOTO 30JI0TOrO CTaHIAPTY OLIIHKY OOJIIO Y AiTei, OUIbIIICTh
aBTOPIB PEKOMEH/IYE TTOENHYBATH 2—3 iIHCTPYMEHTH OLIIHKUA
6o/10. MawTh 3HAYEHHSI BUKOPUCTAHHS came BaJliTHMUX
IIKaJd i TOYHA JOKyMEHTAallisl iHTEeHCHMBHOCTI OOJHOBOTO
CUHIIpOMY Y 1IM(POBUX E€KBiBAJIEHTAX, 110 CTBOPIOE YMOBU
17151 e()eKTUBHOI Tepartii 0o:10. BaxkmmBo, 11100 y J1ikapis OyB
Y3rOMIXKEHUI TIOTJISIT Ha OLIiHKY OOJIbOBOTO CUHAPOMY Ta BU-
KOPUCTOBYBaach oOMekeHa KibKicTh 1ikai [3, 9, 10].

JliTu BikoM Bin 3 10 8 poKiB 3maTHi KiJbKiCHO OILliHU-
TH CBild OiIb i mepeKIacTu MOro 3a JOIOMOI0IO Bi3yaIbHUX
aHaAJIOTOBUX IIKaJI O0JII0 Y BUIJISII cepii 00JIMY, 11O IEMOH -
CTPYIOTh MTOCUJIEHHS aucTpecy abo 6ouio [11]. 3acTocoBy-
10Thb (iziorHomiuHi mkanau FPS (Faces Pain Scale), mkany
OLIIHKM PYK, iIHCTPYMEHT oliiHKu 60110 Enanna [12].

Owinka 600 B miteit 3 8 1o 11 pokiB MoXJIMBa 3a 10-
IOMOTOI0 Bi3yaJIbHUX aHAJIOTOBUX TOPU3OHTAJIBHUX abo
@ poBUX IIKAJ (HaIIpuKiIam, 3a mkajolo Big 0 1o 10). Bu-
KOPHCTOBYIOTh Bi3yaJbHO-aHAJIOTOBI IIKaJIN, Taki IK NRS
(Numerical Rating Scale), VRS (Visual Rating Scale), VAS
(Visual Analog Scale) [13, 14].

ITicasa 12 pokiB MOXHa BUKOPUCTOBYBATH LKA JJIsI
nopociaux nauieHTiB. [loynHaroum 3 LBbOTO BiKYy JIOTiYHE
MMCJIEHHS Ta 3JaTHICTb 10 CaMOaHaJli3y JOCTATHbO PO3BU-
HYTi, TOMY IOLIJIbHO BUKOPUCTOBYBAaTU METOIM CAMO3BITY
Ta IOAEHHWKY OLIHKY 00JI0. Y 11iil BiKOBill Ipymi 3 aHaM-
He3y MOXHa OTPUMATH OIUC 000 (Pi3KUiA, KOJTIOUMH, Ty-
Ui, TIeKy4nii a00 TTOKOJIIOI0UNIi), TaHi PO JIOKaJi3alliio
Ta ippamianito (Ie IMOYMHAETLCS Ta KyOM ITOIIMPIOETHCS
0inb), IHTEHCUBHICTH (3a 1mKajolo Bim 1 go 10), TpuBaiicTh
i MOCTIiMHICTh, YaCTOTYy Ta (PaKTOPH, SKi ITOCHIIOIOTH ab0
MOJIeTIIYIOTh Oib [4, 13].

Haii6inbiu BinoMuMu mKasamu s OLliHKY iHTEHCUB-
HOCTI 607110 €:

— IIKaja BU3HAYEHHs MapaMeTpiB 00110 y HEAOHOIIe-
nux aiteit (PIPP) [15];

— IIKaja OL[iHKKA rocTPOro 00J10 Y HOBOHAPOIKEHUX
(DAN) [16];

— IIKaJia OIiHKY 0010 y HiTeit (HeMoBIATa — 6 Mics-
uiB) CRIES [12];

— IIKaja OLiHKM MIMiYHUX TIPOSIBIB Yy HOBOHAPOXKE-
nux (NFCS) [13];

— IIIKaJIa OLiHKY 601110 y HoBoHapomkeHux (NIPS) [17];

— IIIKaJia OLIiHKM OO0JII0 i cemallil y HOBOHAPOIXKEHUX,
IIIKaJla OLIiHKM 0O0JII0 Y HEMOBJIAT 3a noBeaiHkoio (BIPP)
[4, 18];
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— IIKaJu I oliHKu TpuBaysoro 6omio (N-PASS Ta
COMFORTneo) [4, 18];

— Y [iTeil 1o TPUPIYHOTO BiKy MOXXHA BUKOPUCTOBYBa-
™ mKkany TVP [12];

— y JiTel, sIKi He BMilOTb TOBOPUTH, 200 JiTeii 3 KOTHi-
TUBHUMU TIOPYIIEHHSIMU (Bin 2 Mics1liB 10 7 poKiB), oci0
Oy/ib-SIKOTO BiKY, sIKi HE MOXYTb IOBiTIOMUTU TIPO CBiii
0ilb, pEKOMEH/IOBaHa OLliHKA 3a JOTIOMOTOIO MOBEIiHKO-
BUX IIKaJ, SKi 0a3yl0ThbCS Ha OIIHIII MiMiKM, piBHS B3a-
€MOIil, MOTOPHHUX peaKlliii KiHIIiBOK i Tysry0a Ta BepOajib-
Hux peakiiiit [19];

— y HeBepOaIbHUX AiTel 3 HEBPOJIOTIYHUMU MOPYIIEH-
HSIMU MOXXHA BUKOPHCTOBYBATM MOIM(MiKOBaHY BEpCilo
mkanu FLACC (FLACC-R) [18—20, 34] Ta INRS [20].

OuiHKa 3a IIKajJaMM CIOCTEpeKeHHsI MoXe He 30ira-
TUCS 3 TTOKa3HUMKAMU CaMOOLIiHKM. Tak, TOCTiI>KEeHHS i~
Teii BiKoM Bif 3 10 7 pOKiB, sIKe TTPOBOIMIIOCH TTICIs Xipyp-
TiYHOTO BTPYYaHHSI, BUSBUJIO, 1110 iHTEHCUBHICTh 0010 3a
JMAaHUMU iIHCTPYMEHTIB CTIOCTepeKeHHSI OyJia HUXKYOI0, HixX
3a pesyjbraraMu camoolliHku [21]. 1o Toro X rnoBeaiHKO-
BE BUMipIOBaHHS 00110 HEOOXiTHO OLIIHIOBATH B KOHTEKCTI
IHIINX IKepell AUCTPecy, SIK-OT rojiox abo TpuBora. Tpeda
BpPaxoOBYBaTH, 1110 Ha MOBEAIHKY JUTUHU MOXE BIUTMHYTU
peaxilis 0aThKiB Ha ii Oi11b [4].

st BUBHAYEHHS JIOKali3allii 00110 y AiTel Ta miaiTKiB
MOXHa BUKOPMCTOBYBATH TpadiuyHi KOHTYpM Tija, KOJU
nauieHTa MpocsaTh MO3HAYUTU (po3capOyBaTH) MIISTHKU,
nie BiH abo BoHa BimuyBae Oinb [22]. lIkanu mist OLiHKK
00110 mepeadbavaroTh yyacTh OATHKIB Ta OMiKYHiB, SIKi 1110~
IHS 3aliMalOThCsl JUTWHOIO. YTOYHEHHs Ta JeTai3allist
JIoKastizallii 00Jit0 y KOHKPETHUX aHATOMIUYHMX JiIsTHKaX
(cTerHo, cniMHa, TpyAHA KJIiTKa, CYTrJa00U, XXUBIT) TOMOMa-
ra€ BUZHAYUTH E€TiOJIOTIIO.

BaxuBa oniHka 6aTbKaMH i JiTbMU HE TiJTIbKU TSKKO-
CTi TUIIOBOTO €ITi30My, ajie i TOro, SIK OiJb BIIMBAE Ha I110-
IeHHi (yHKIIIi, TaKi K BiIBiZyBaHHS IIKOJM, irpu 3 Ipy-
39MU. Y BUIMAAKAX XPOHIYHOTO 0010 TOTPiOHO BU3HAYMUTU
4acTOTy, TPUBAIICTb i TSDKKICTh €IMi30iiB 00J1i0 (JIeTKUiA,
MOMIpHUIA, CWIIbHUI) |3, 4].

HanexHe BU3HAYEHHSI TUITy OOJIO, CTYINEHS TSKKO-
CTi, JOoKati3alii, Ixepesaa Ta MCUXOJIOTIYHOTO BIUIMBY 10
MOYaTKY i B TIPOILIECi JIIKyBaHHSI CIIPUSIE YCITIIIIHOCTI KOHT-
poutto 3a 60JieM Ta BIUIMBAE Ha BUOIp JIIKYBaHHS 3 METOIO
3a0e3MeyeHHsI MaKCUMalbHOI e(heKTUBHOCTI |3, 4].

AiKyBOHHS1 6OALOBOroO CUHAPOMY

V nikyBaHHIi TOCTpOro 0010 BaKJIMBO JOTPUMYBATUCh
TaKux NpuHIuUMiB |3, 23]:

1) nmpu BubOpi MmeTomy 3HeOOIIOBaHHS CJIiJl BpaxoByBa-
TU BiK IUTUHU, TOINEPenHill JOCBiI mepexuBaHHs 00O,
TUIT XipypriYyHOro BTPY4YaHHS, OUYiKyBaHY iHTEHCHUBHICTb i
TPUBAJIiCTh OOJIIO;

2) y MalieHTiB AUTSIYOTO BiKY aHaJTeTMKU BBOASITH
yepe3 piBHI MPOMIKKHW 4acy BiITOBIIHO M0 BiKOBOI ap-
MaKOKIiHeTMKM TIpernapaTiB abo y BUIJISIAI Oe3repepBHUX
iH(Y3iii, 110 103BOJISIE MINTPUMYBATH TMOCTIHY KOHIICH-
Tpallilo aHAJITEeTUKIB y KPOBi Ta 3abe3meunT eeKTUBHE
3HeOOTIOBaHHS

3) mpu MpaBUIBHO IIPOBEICHOMY 3HEOOIIOBAHHI IIpe-
napaTy He BBOISITHCS Ha BUMOTY. Y pa3i MpopuBHOIO 00JII0

3aCTOCOBYIOTh PSITYBa/IbHi 03U aHAJITeTUKiB. Cili yHUKa-
TU BHYTPIILIHbOM SI30BOTO BBEIICHHS IpeIaparis;

4) Haiyacrille 3aCTOCOBYIOTHCSI BHYTPIlTHbOBEHHUI
abo repopasibHUI LIJISIXW BBEICHHS aHAJITETUKIB;

5) SIKI10 0OpaHO BHYTPIIlIHBOBEHHU IIUISIX BBEICHHS,
MOXXYTb OYTH BUKOPUCTaHi TaKi METOIM: Pa30Bi 03U aHAJI-
TETUKIB, IIIO TTOBTOPIOIOTHCS Yepe3 PiBHI IMTPOMIXKKM Jacy,
a Takoxx Oe3repepBHi iHdy3ii, 30KpeMa MeTo/I KOHTPOJIbO-
BaHOI MAlliEHTOM aHasre3ii a0 MeTo/ aHaIre3ii Mmia KOHT-
poieM MeacecTpu (MepeBakHO y OUTIYMX BiIOIEHHSX
IHTEHCUBHOI Tepartii). ¥ memiaTpuyHiil micasonepaliiHii
aHajresii peKOMEHIYETbCsl Oe3nepepBHE MiAIIKipHE BBe-
NIEHHSI aHaJIreTUKiB (Hampukiaa, Mopdiny). Llei muisx
MpU3HAYCHUIA, 30KpeMa, JJIsI OHKOJOTIYHMX/XOCITICHUX
nauieHTiB. BUKopucTaHHs TpaHCIepMalbHUX IUIACTUPIB €
TPUNHSITHUM;

6) y HAMOJIOAIINX AiTel, SIKIIO aHAJITeTUK HEe MOXKe
OyTH BBEAEHWIi MepopaibHO ab0 BHYTPIIHBOBEHHO, TO-
MyCTUMUM € peKTaJibHe BBeJeHHS. OJHAK 1bOTO MIJISIXY
CJIil YHUKATU Y OiTel 3 iIMyHOCYIIPECI€I0 Yepe3 pU3NK PO3-
BUTKY IIepiaHaJIbHUX a0CIIECIB;

7) HalexHe ITicisgonepaliiiHe 3He00MIOBaHHS Y HiTel
IMOBUHHO BKJIIOYATH TMPABWIbHY OI[IHKY iHTEHCUBHOCTI
0out10, 3HAaHHS (apMaKoJIOrii aHaJITeTUKIB, 10 3aCTOCO-
BYIOTbCS Y Pi3HUX BiKOBHUX IpyIiaX, Ta BMiHHS BUKOHYBaTU
TEeXHiKM IMPOBIAHUKOBOI (perioHapHO1) aHecTe3sii;

8) BukopucraHHsI MiclIeBOI aHeCTe3ii MoXe CTaTu J10-
TMOBHEHHSIM Y TIepionepaliitHoMy 3HeOOTI0BaHHi;

9) 3acToCyBaHHsI HEMEIUKAMEHTO3HOI (BiBOJIIKAIOYO1)
teparii. Jlo HeMeIMKaAMEHTO3HUX BTpy4YaHb BiTHOCSITh:
(dbizuuni MeToau (Macax, akynmyHKTypa), (iznuHi Bpasu,
apTTepartito, irpoBy Teparito, BiJIBOJIiKaHHSI, TICUXOTepa-
mito [4, 24, 25|, TpyagHe BUTOOOBYBAaHHS IIPU IIPOLICAYP-
HOMY Oouti y HeMOBIAT [26]. [loBeAeHO, 10 CIOXMBAHHS
MOpO3MBa 3MEHIIY€E Oib ICAs TOH3WIEKTOMIii Ta CKO-
pOYy€E yac 0 MEepuIoro MepopajibHOro MPUIOMY pPiIUHU
0e3 301IbIIeHHST YacTOTH Mic/sionepaliiHuX yCKJIaAHEHb
[27]. dnst miTeit, sKuM MpPOBOASATH iHBA3MBHI MpOLIEIypH,
aJIeKBaTHICTh 3HEOOIIOBAHHS CTA€ BaXJIMBUM KOMITOHEH-
TOM B JOCSTHEHHi ycmixy [3]. ¥ Takux Bumnaakax MoxHa
BUKOPHUCTOBYBaTU HEMEIMKAMEHTO3Hi 3aXoau abo 3acTo-
COBYBaTM MiclieBi/cucteMHi aHecteTuku. KopucHumMm y
MiATOTOBLI AUTUHU 10 BTPYYaHHSI MOXE CTaTH OIMC €Ta-
IiB MPOLEAYPU ISl SMEHILIEHHSI CTPeCy Ta 3aHETTOKOEHHS
[29]. V nesxux Bunamkax HeOOXigHE TTPOBEACHHS cenallii
[23, 28, 30, 31].

Axio moTpibeH HeTepMiHOBUIT BHYTPILIHbOBEHHUM
JIOCTYI, MOXHAa PO3IJISIHYTH MOXJIMBICTb BUKOPUCTAHHS
reJito 3 MiCLIEBUM aHECTETUKOM (J1imoKaiH/mpuiIoKaiH abo
TeTpakaiH). [enb HakIamaeTbCcsl Ha BIAMOBIAHY BEHY ITif
OKJIIO3iifHY TIOB’SI3KY IlloHaliMeHIe Ha 20 XB, aje He J10-
Bite 45 xB. Lleit MmeTo 3HeOOIIOBAaHHS MOKHA BUKOPHCTO-
BYBaTH i Tiepe/l MpoBeIeHHSIM BakiuHaii [4, 16]. ITpotu-
MoKa3aHWH iTSIM 3 METTEMOIIOOiHEMI€EIO, 3 00epeXKHICTIO
3aCTOCOBYBATH Yy [IiTEli 3 aTOMIYHUM JAEPMATUTOM Ta 3 T10-
pylIeHHsIM GyHKIT neuinku [4, 16].

Haii6inpi mommpeHnM JeTKUM 3HEOO0MIOBAIbHUM 3a-
coboM € aneramiHoeH (ITapaleTaMol), SKIi TaKOX Mae i
Kapo3HIKyBajabHUM edekT. B YkpaiHi 3araabHONpUiiHsI-
TOIO 103010 JUISl TIEPOPaIbHOTO BUKOPUCTAHHS € JO3yBaH-
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Hs 10—15 Mr Ha KijorpaM Baru, KpaTHiCTb IIpuiioMy Bia 4
10 6 pasiB Ha J00Y, 1110 HE CYNEPEeYnTh JaHUM JiTepaTypu
[4, 23, 28, 30, 32—34]. Y Hawiii KpaiHi HasIBHUI y BUTJISIII
nepopaibHUX (TabJETKU, KarcCyJu, CUPOIIM) Ta PeKTallb-
HUX (DOPM i JUIsI BHYTPIlTHLOBEHHOTO BBEICHHSI.

Pusuk po3BUTKY TOKCMYHMX peaklliii Ha aleTaMmiHO-
¢eH € MiHIMaJIbHUM TpU 3aCTOCYBAaHHI Y TepareBTUYHUX
no3ax. BiH € TeraToTOKCMYHUM MPY HETIPaBWIIBHOMY /HajI-
MipHOMY HO3yBaHHI, ITOPYIIeHHI (PYHKIIII ITIEYiHKN Ta IIpU
OTHOYACHOMY 3aCTOCYBaHHI 3 iHITUMHU TenaTOTOKCUIHU-
MM TIperapaTaMu.

MeTamizo: (aHaIbriH) — HEOMiOiAHUIA aHAJITETUK, MAa€
TAKOX aHTHMIIPETHYHY Ta CMa3MOJITHYHY Ajlo. Moro 3a-
CTOCYBaHHSI B IeaiaTpii € cynepeuwInuBUM. Y IesSKUX Kpai-
Hax (CLHA, Kanana, fAnonist, [Haist) BiH 3a00poHeHUIT 10
BUKOpUCTaHHs [35—38] y 3B’513Ky 3 MOXKJIMBUM PO3BUTKOM
TaKoro moOiYHOro edekTy, sIK arpaHyJIoLMTO3, OJHAK B
Ykpaini ta, Hanpukian, B [Tosbii [23] BiH 103BoJIeHUT 10
BUKOPMCTAHHS. Y Hallliil KpaiHi y AiTeil 103BOJIEHUI ISt
BUKOPHUCTaHHS 3 OTHOTO POKY Ta 3aCTOCOBYEThCS Tiepe-
BaXXHO 3 JXapO3HIIKYBAJIbHOIO METOIO IJI HEBiIKIamHOI
JOTIOMOTH.

Hecrepoinni npotuzananbHi npenapatu (HIT3I1) — e
MpoTU3aIabHi, XXapO3HIKYBaJIbHi Ta 3HEOOJIOBaJIbHI 3a-
co0u, SIKi TOBEJIM CBOIO €(PEKTUBHICTD y JIIKyBaHHI ITiCIsI-
omnepauiiiHoro 6oso y aiteit. B YkpaiHi BoHM D1OCTyMHI B
nepopaibHiii (TabJIeTKM, CUPOIMU, CYCIEH3ii, pO3YUHN),
peKTaJIbHIl Ta BHYTPillTHbOM s130Bili (popmax. HaiiGinbIn
4acTo BXMBAaHUM MPEICTABHUKOM Ili€l TpyMu npernaparTiB
€ ibynpodeH. 3acTocoBY€EThCS y no3yBaHHi 10 Mr/Kr, iH-
TepBAJIM MixX TIpUOMaMy CTaHOBIATh 6—8 roguH [4, 23,
28, 30, 32]. JlowiapHUM IJIs1 3aCTOCYBAHHS 3 ypaxyBaHHIM
npodimo 6e3nexku HecenekTuBHux HII3I1 y miteit Ta He-
MOBJISIT BBaXA€ThCA BiK 3 3 MicsIIiB i Bara moHanm 5—6 Kr
[28]. 1o mobiuHuX e(eKTiB Bia MpuiioMy LIMX MperapariB
BiIHOCSATH HYIOTY, 3allaMOPOYEHHSI Ta TOJIOBHMIA Oilb.
Tpusane 3actocyBanHs HII3I1 Moxe BUKJIMKATU TaCTPUT,
BUpa3Ky Ta ILTYHKOBO-KUIIIKOBI KPOBOTEYi, MiIBUIILYBaTU
PU3UK FOCTPOTO YpakeHHsI HUPOK (0CO0IMBO Yy AiTel 3 3a-
XBOpIOBaHHSIM HUpPOK). [lpemapat MoOXyTb BUKIMKATH
OpoHxocIa3Mm [28].

CyriepewIMBUM 3aJIMIIAEThCS BUKOPUCTAHHS CeJIeK-
TuBHUX iHTiOITOPIB LIOI'-2 (KOKCHOIB) [28].

BOO3 He pekomMeHIye BUKOPUCTAHHS acIlipyuHy y IiTeit
Mostofie 16 pokiB uepe3 pU3MK PO3BUTKY cUHApoMmy Pes.
AJte TIperapar ImoKa3aHWii Ipy JesTKMX peBMATOJIOTIYHUX 3a-
XBOPIOBAHHSIX Ta MpH JIiKyBaHHI xBopoou Kagacaki [32, 39].

ITomipHuii Ta cuUIbHUI Oib MOTPeOy€e 3aCTOCYBaHHS
OIMiOIAHUX AHANTETUKIB 200 X MOETHAHHS 3 HEOTIIOITHUMU
aHanreTukamu [4, 5, 32, 39, 40].

Tpamaznos — aTUIIOBUI OIiOI 3 AHTUHOLIMLIENITUBHOIO
Ta aHTUHelponatuyHowo niero [28]. Moxke Oyt Kopuc-
HUM $IK YaCTMHA MYJBTUMOIAJIbHOI CTpaTerii 3HeOOoI0-
BaHHSI TIPM TOCTPOMY Ta HEBPOIMATUYHOMY O0Ji y miTeid.
3acTocoBYEThCS B 103yBaHHI 1 Mr/Kr 3—4 pa3u Ha JIeHb y
BUIJISIAI OpaJIbHUX Kparlejb (He 3apeecTpoBaHa B YKpaiHi
JiKapchKa (popMma) 11T IUTUHU Baroro Oinbiie 10 kT, abo
B TabsieTKax (Karcyiax) sl IMTUHU Baroio Oinbiie 40 KT,
a00 y Burisiai pozunHy. O6epexxHo mpru3HavyaTy Mics TOH-
sutektoMii: FDA CIIA 3a00poHsi€ BUKOPUCTAHHS TpaMa-

TIOJTy TIpY MPOBEAEHHI LIbOTO BTPYYaHHS IiTsIM 10 18 pokiB
Ta AiTsIM 10 12 poKiB, TiTSIM 3 OXKUPiHHIM Ta TTpodIeMaMu
3 IMXaHHSIM (TSDKKi 3aXBOPIOBAHHS JIeTeHb, 0OCTPYKTUBHE
arHoe cHy). [HiIi moGivHi ehekT — HymoTa, OJIOBaHHS,
30yIKEHHS Ta CEPOTOHIHOBUIT cuHIpoM [28, 41, 42].

Mopdin — omioigHuit aHaNTeTUK, €(EKTUBHUI TIPU
TMOMipHOMY Ta CUJIBHOMY HOUMIIENITUBHOMY 0oJi [23, 28,
43—46]. IpencrapieHuii y BUrsai GopM Wist mepopaib-
HOTO, BHYTPIiIlTHBOM SI30BOTO, MiMIIKipHOTO, BHYTpIlI-
HBOBEHHOTO a0o0 eIigypajibHOTO BBemeHHs. HeoOximHo
00epeXkHO 3aCTOCOBYBATHU y HiTell 3 OXMPIiHHAM, MIiTSIM 3
CYIYTHIM TSKKMM OOCTPYKTMBHUM aIlHOE CHY Ta IiTSIM 10
OIHOTO POKY, OCOOJMBO IepeadyacHO HapomkeHuMm. Io-
3yBaHHS BapilOETHCS 3aJIEXKHO Bill JOPMU BUITYCKY 4epe3
HM3bKY 0i0I0CTYMHICTh MOPdiHY. 32 €KBiBAJIEHTHICTIO Te-
popalibHa 103a y 2—3 pa3u MepeBUlye BHYTPITHLOBEHHY
(Hanpukian, 3—5 MT BHYTPIITHBOBEHHOTO MOPQiHY eKBi-
BasieHTHi 10 Mr mepopanbHOro Mopginy). Haitmommpe-
Hilli 1o0iyHi edeKTH, MOoB’sI3aHi 3 IMpuitoMoM MOpP(diHy,
BKJTIOYAIOTh HYJOTY, OJIOBaHHS, 3aI0p, 3aliaMOpPOYEeHHS,
cemaTUBHUI e(eKT, cBepOixK ad0o BMCHMIT Ha IIKipi Ta 3a-
TPUMKY cedoBuIlycKaHHs. Lli mpoGiaeMu migKpeciaioThb
HEOOXiMHICTh 00epeKHOI0 3aCTOCYBaHHS OITOIIB y Ie-
NiaTpMYHMUX MAlLi€HTIB i HAroJoIIylOTh Ha HEOOXiTHOCTI
MYJIBTUMOAAJIbHUX PEXUMIB 3HEOOJIOBAaHHS Ta iHOAMBILY-
AJTbHUX CTpaTeriii M03yBaHHS Il 3MEHIUEHHS PU3MKIB,
OB sI3aHUX 3 oMioinHOo Teparieto [4, 5, 23, 28, 32, 39].

MdeHTaHIT € aTOHICTOM OITIaTHUX PEeLeNTOPiB, BiH B3a-
€MOJIi€ TIepeBaKHO 3 MIO-pELIETITOPAMU LIEHTPATbHOI HEp-
BOBOI CUCTEMHU, CITUHHOTO MO3KY i mepudepruuyHuX TKaHUH
i BUKOPMCTOBYEThCSI [IJISI TOCTPOTO JIiIKYBaHHSI CHUJIBHOTO
0oI0; Ma€ MPUUHATHUI Tpodins Oe3mekm. 3a oliHKa-
mu, BiH y 100 pasiB motyxHimmii 3a MmopdiH. OKpiMm Tpa-
IMLIMHUX METOMIB BBEAEHHs (BHYTPIillIHHOM SI30BO Ta
BHYTPIIIIHbOBEHHO), TaKOX MOXHa BBOIMUTU OyKaJbHO,
iHTpaHa3aJbHO Ta TpaHcaepMaiabHO [47]. OcTaHHIN HUISIX
BBEJIEHHS 0COOIMBO KOPUCHMIA 715 AiTEH, SIKi TOTPeOyIOTh
najgiaTuBHOI momomoru [23, 28, 46]. BHyTpillHLOBEHHO
3aCTOCOBYIOTh y BUIIsAAi 6omtociB 0,5—1 MKr/Kr, iHbY-
3iii 0,5—3 mKr/Kkr/ron. IHTpaHa3aibHi m103u 1—2 MKT/KT
MOHa BUKOPWCTOBYBATH ISl IIIBUAKOTO 3HEOOIOBAHHS,
SIKIIIO BHYTPIlIHbOBEHHE BBEJICHHS HemocTyrHe. OqHak B
YkpaiHi npenapatu ajisi iHTpaHa3aJIbHOTO Ta OYKaJIbHOTO
BBEACHHS BiICyTHi. 3arajibHi mo0iuHi edekTn (peHTaHIIy
MOMiOHi 1O iHIIMX OITiOiiB i HaBeAeHi BuUIle IJisI MOopQi-
Hy. IlepeBaroio ¢eHTaHiTy € 3MeHIIeHHS CBepOexXy Ta
OpOHXOCIa3My, OCKITIbKM BiH He BUKIMKAE BUBLIbHEHHS
rictaMiHy i He Ma€ IPSIMOTO MPUTHIYYBaJIbHOTO BILIMBY Ha
Miokapn [23, 28].

OKCUKOIOH — HaNiBCUHTETUYHUI OIIOim, 110 Ha-
OyBae Bce OibIOi MmomyasipHOCTI B meaiarpii [23, 28, 30,
41] i MOXe BUKOPUCTOBYBATUCS JIJIsI JTIKYyBAaHHSI TOCTPOTO,
XPOHIYHOTO Ta HEBPOIATMYHOTO 0OJIt0. 3arporoHOBaHa
11iJIbOBa KOHLIEHTpaLlisl B ia3mi 35 MKr/i mst eekTus-
HOI IIicJIIoIlepaliifiHoi aHairesii, 1m0 Habarato HIBKYe
KOHIIEHTpallii, IIOB’s3aHOi 3 JeTaAJIbHMMM HAaCIiIKaMu
(200 mkr/m). BBoguTuch MOXe IMepopajibHO, PEeKTalIbHO,
BHYTPIIIIHbOBEHHO Ta eImiaypajlbHO. ¥ HacTaHOBi Jlepxxas-
Horo ekcrnepTHoro ueHTpy MO3 Ykpainu «PaHu Ta cagHa
y JiTeii» POIOHYETHCS 3aCTOCOBYBATH B 103aX: OpaJbHUMI
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po3uuH 3 po3paxyHky 0,1—0,2 Mr/Kr 3 iHTepBajom B 4—6
ToAWH y AiTeit 3 Barow Oiibiie 10 kr a6o 0,05—0,1 Mr/kr
B/B. OKCHUKOIOH Ma€ BHUIIY €(EKTUBHICTb MOPIiBHSIHO 3
MopdiHOM, i BiH IOCTYNHUIA y hopmi npenapaTis 3 Heraii-
HUM Ta MomMdikoBaHUM BHUBIITbHEHHSM. B YkpaiHi ueit
npenapar NpeacTaBICHUI K y TabJaeTKax, TaK i y BUTIISII
PO3UYMHY JIJIsI TApEHTEPAIbHOTO BBEJIEHHS, 3 PI3HUMU BiKO-
BUMU OOMEXEHHSIMM: TabsieTKn — 3 12 pokiB, iH €Kil — 3
18 pokis [23, 28, 30, 41].

V neBHUX KIIIHIYHUX CUTYALisIX MOXKe OyTH KOPUCHOIO
an’oBaHTHA Tepamisl (HallpMKJIam, IIPOTUCYIOMHI Ipera-
paTtu Mpu HelpormaTUIHOMY OO0Ji, aHTUAEIpPEeCaHTU IpU
po3iamax HacTpolo). SKIo MpuYrHa He BUSIBI€HA, MOXHA
pPO3I0YaTH eMITipUYHY Teparlilo rabarneHTUHOM abo 3aCcTo-
CyBaTU aHTUICTIPECAHTH, KJIOHIIUH Ta Omioigu. 3 orisiay
Ha CKJIAJHICTh OLIIHKM OOJI0 Yy AiTell 3 HEBPOJOTIYHUMU
MOPYLIEHHSIMM Ta HEOOXiMHICTh MOCTIHHOTO KOPUTYBaHHSI
TUIaHY JIOTJISy BUIIPABAAHUM € 3aJlydeHHS MeaiaTpuaHOl
Opuragy MmajiaTUBHOI JJOITOMOTH.

JlikyBaHHSI XpOHIYHOTO 0OJILOBOTO CUHIPOMY IPOBO-
IUTbCI Ha OCHOBI Haka3zy MO3 Ykpainu Big 06.04.2023 p.
Ne 643 «IIpo 3arBepmxkeHHss CTaHOapTiB MEIMYHOI J1O-
noMoru «XpOHIYHUI OO0MBLOBUIA CUHAPOM Yy JOPOCIUX Ta
niTel»; KIiHIYHOI HAacTaHOBM, 3aCHOBAHOI Ha JoOKa3ax,
«XpOHIYHUI OiNb y AiTeil»; KJIiHiYHOI HaCTaHOBH, 3aCHO-
BaHOI Ha Jl0Ka3ax, «YIpaBIiHHS XpPOHIYHUM 00JIeM».

TakruM 4YMHOM, MEHEIKMEHT OOJIbOBOTO CUHAPOMY Y
JIiTeli € BaXKJIMBOIO CKJIaJOBOIO YAaCTMHOMNO MeAiaTpUYHOI
NpakTUKM, IO MOTPeOyE KOMILIEKCHOIO Ta iHAMBIAyalli-
30BaHOTO Miaxony. OnTuMabHe JiKyBaHHS 00JII0 HE JIUIIE
3MeHIIye (i3uyHi CTpaxkIaHHS IUTUHU, ajie W CIpUsIE
eMOILIiTHOMY, TCUXiYHOMY Ta ()i3i0JIOoTiYHOMY BiJIHOBJIECH-
HIO. AHali3 Cy4acHOI JiTepaTypy IOKa3aB, 110 e(eKTUB-
HUI1 MEHEIKMEHT O0JIIO BKJIIOYAE TaKi KITIOYOBi aCTIEKTH:

— CBO€EYACHY HiarHOCTUKY OOJIIO 3 ypaxyBaHHSIM BiKO-
BUX OCOOJIMBOCTE! Ta iHAUBIIYyaIbHOTO CIIPUMHSTTS;

— MYJBTUMONAJIIBHUI IMAXiA A0 JIiKyBaHHS, SIKUK
BKJIIOYa€ (papMaKoJIOriuHi Ta HEMeIMKaAaMEeHTO3Hi METOIU;

— npodinakTuky 06010, 0COOJIMBO Y BUMAIKax Ipo-
LeIypHOro abo micasgonepaliifHOro Xxapakrepys;

— 3aCTOCYBaHHSI CydyaCHMX TEXHOJIOTiH, SK-OT BipTy-
aJIbHA peayIbHICTh, TICUXOJIOTIYHA MiATPUMKA;

— TIABUILIEHHS 00i3HAHOCTI 0AThKiB/OTMIKYHIB Ta Me-
IUYHUX TIPALliBHUKIB IMOJO CYYaCHUX METOMIB OLIIHKH
TSKKOCTI Ta JIIKyBaHHSI O0JIIO y TiTeit.

Jlns 3abe3mneueHHs] ONTHUMAJIbHOI TIOTIOMOTH JIiTIM i3
0O0JIbOBUM CHUHAPOMOM HEOOXiTHO BIIPOBAIKYyBaTH iHHO-
BalliiiHi Migxoau, MiABUINYBATU CTaHOAPTHU JIIKyBaHHS Ta
noraub/0BaTh MiXKIUCUMILTIHApHY criBnpalito. Lle cipu-
SITUME He JINLIE TOJIMILIEeHHI0 MEAMYHOI JOMOMOTH, ajle i
MiIBUIIEHHIO SIKOCTI XUTTSI MaJI€HbKUX MALliEHTIB.

KonduaikT iHTepeciB. ABTOpu 3asiBISIIOTH TIPO BiACYT-
HicTb KOH(MUIIKTY iHTEpeciB Ta BiacHOI (hiHaHCOBOI 3alli-
KaBJIEHOCTI TIPY TiATOTOBIII JaHOI CTATTi.

Bnecok aBtopiB. ApsieB M.JI. — xoHuenuist; Kopo-
neub B.B. — 30upanns it 06podka matepiaiB; CeHbKIB-
coka JI.I. — anamiz orpumanux manmx; Ycenko /JI.B. —
nu3aiiH gociimkeHHs; IlaBmoBa B.B. — odopmaeHHs;
Jlotum H.I. — HanmucaHHS TEKCTY.
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Management of pain syndrome in children
(literature review)

Abstract. This literature review focuses on managing pain syn-
drome in children. Good clinical practice is considered taking
into account the type of pain (nociceptive, neuropathic, or no-
ciplastic), as well as the child’s age, cognitive development, and
sociocultural context. Special attention is given to the cause and
location of pain, along with assessing its severity and psychological
impact. The review discusses two methods for evaluating the se-
verity of pediatric pain: self-reporting and behavioral observation
scales for children who cannot self-report. The primary goal of
pain management is to use treatments that effectively reduce pain

while minimizing side effects. This involves the timely administra-
tion of analgesics and regular assessment of pain throughout the
treatment process. The text discusses the approach to treating mild
pain with acetaminophen and nonsteroidal anti-inflammatory
drugs, as well as addressing moderate to severe pain with opioids.
Additionally, it includes an evaluation of non-drug methods for
pain management, which encompasses physical, behavioral, and
cognitive interventions.

Keywords: children; pain; pain intensity scales; treatment; re-
view
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