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AHTurkiH 1O.I.7, Mapyiuko KO.B.?, OmenbdeHko A.l.T, Myksidy O.M.", A\toaBik T.A.2,
boHaapeHko H.1O.", boskyH O.A.?, Icmakaesa AN,

TAY «IHCTUTYT NeaiaTpii, akywepcTBa i riHekoAorii im. akaa. O.M. Ayk sHosoi HAMH YikpQiHu», m. Knis, YkpaiHa
’HavujoHanbHm MeandHu yHiBepcuteT iM. O.O. boromonsLsi, M. Kuis, YkpaiHa

CTOH KOQAbLIEBOro roMeocTasy
i OKpeMmi acneKkTy Noro NnopyLUueHb
NPW IOBEHIAbHOMY IAIONATUYHOMY APTPUTI

Pestome. Axmyaavnicmo. Y namoeenesi wseninvhozo idionamuurozo apmpumy (FOIA) 201061y poas gidieparoms
iMyHOnamonoeiuHi 3MiHU 8 OpeaHizmMi 3 MPaAmMor MoAePAHMHOCE 00 eAeMeHMI8 AACHUX MKAHUH, NPU YbOMY 8aJIC-
AuUGe 3HAHeHHs MAarms nopyuleHHs 6 oomini kaavyito (Ca) ma memaboaizmi Kicmkooi mKaHuHU, SKI GUHUKAHOMb
8HACNIOOK a8MOIMYHHORO 3ANAAEHHS, 3ACMOCO8aHOI papmakomepanii ma Oii HU3KU THUUX YUHHUKIB, W0 He2amuUHO
6nAUBAIOMb HA KaAbyicauil 2omeocmas 6 opaarizmi. Mema 0ocaiouceHHA: docrioumu 0cooauU8oCcmi KaabUic8020 20~
meocmasy i OKpemi acheKmu 1020 nopyuieHs 3 OYIHKOI0 CIPYKMYPHO-@DYHKUIOHANbHO20 CMAHY KICMK080i MKAHUHU
npu FOIA 3 ypaxysannsam kainivnux niomunie i akmuerocmi 3axeoproeanns. Mamepiaiu ma memoou 00cAi0xceHHs.
Oocmencerno 62 dumunu 3 FOIA, 3 nux 11 i3 cucmemuum i 51 nayienm 3 oaieo- ma noaiapmpumom eikom 6io 3,5 0o
16 pokis. Buznauaau konuenmpauii y cuposamui Kpogi 3aeanbHo2o Kaivyito (3a donomoeoro mecm-nabopy Lachema,
Yexis), 36’33aHoi 3 Giakom ma yabmpaghinemposanoi gpaxyiii, emicm Heopeariunoeo gocgopy (3aearbHONPULIHAMUM
cnexmpogomomempuunum memodom 3a donomoeoio ananizamopa Cobas 6000 3 euxopucmanHsm mecm-cucmemu
Roche Diagnostics, Illseiiyapisn), akmuenicmo 3azanvhoi ayxucHoi gocgpamasu (JIDP) i akmuenicme ii izopepmenmie
(kKicmkogoi ma Kuwkoeoi) 3 suxopucmanusm mecm-cucmemu Lachema (Yexisn). Ilpoeoduau yrvmpaszgyko8y ocmeo-
mempiio n’amkoeoi (mpabekyasapnoi) kicmku 3a donomoeoio anapama Achilles ¢pipmu Lunar (CIIIA). Pe3yasmamu.
Bcmanoeaeno eipocione 3meHuleHHs cepeOHboi KOHUeHMPAyii 3aeanbHoe0 Kaabuito, Kaabyilo, 36 ’93aH020 3 OLAKOM,
npu cucmemnomy FOIA ma npu eucokiit axkmuenocmi 3axeoprosants. Konyenmpauis yrempaghinemposanoi gpakuii
Kanvyito 3HudNCy8anacs auule npu euUcokii axmuerocmi xeopoou. CepeoHs KOHUeHmMpayis HeopeaniuHo2o gocgopy 6
dimeil 3 onieo- ma noaiapmpumamu nepedysana é medxicax Hopmu, a npu cucmemnomy FOIA — 3uuxncysasacs. Bipo-
2i0He 3HUJICeHHS 6MICMY HeopeaHiuHo20 hocdhopy 6 cuposamuyi Kpoei 8iOMiueHO Y NayieHmie 3 8UCOKOI AKMUBHICIIO
cucmemnoeo FOIA. Tlpu ucokiii axkmuernocmi xeopoou y dimei i3 cucmemuum FOIA eusensiemocs gipoeione 3HUIICEHHS
nokasHukie akmugnocmi 3azaishoi JID ma ii kicmroeoeo izogepmenmy. Y xeopux na FOIA (onieo-, nosiapmpum) 3
n0GiNbHO npocpecyouum nepebicom peeMamuuHo20 npoyecy NPOMsa2oM Nepuio2o PoKYy 3ax80PI08AHHS 8ipO2iOHO 3MiHIO-
8a6Cs Auuie NOKA3HUK WUPOKOCMY208020 0CAAONEHHS YAbMPA38YKY, WEUOKICMb NOWUPEHHS YAbMPAa3eyKy ma inoekc
MIUHOCMI KiCMK080I MKAHUHU He 3MIHI08aiucs. Y nayienmie 3 0inbuiorn mpueanicmio Xxeopoou cymmeso 3MeHuLy8aiu -
cs 6ci deHcumomempuuni nokasuuxu. Y epyni xeopux iz cucmemuum FOIA ma weudxo npoepecyrouum nepebicom, eu-
COKOH AKMUBHICMI 3AX80PHOBAHHS, W0 NOMPe0Y8ano eA0KOKOPMUKOIOHOI mepanii, 3HayHa empama Kicmkoeoi macu
gid3nauanacs edxce Hanpuxinyi 1-eo poky zaxeoprosanns. Bucnoexu. [Ipu FOIA maiomos micue 3MiHU 6 NOKA3HUKAX
KOHUeHmpauii 3aeanvHoeo Kaibyito ma iioeo 0ink06o36’a3anoi ma yaempaghinemposanoi gpaxuii y cuposamui Kpoei,
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KaiHiyHa neaiatpis / Clinical Pediatrics

AKI c8iduams npo HanpyiceHicmb Kaavyiti-ghoc@oproeo 00MiHy ma Moxucauuill degpiuum Kaivuito 6 opeanizmi 8xice Ha
PAHHIX cmadisx namonoeiunozo npouecy. SHUNCeHHs aKMUHOCMI gepmenmy AyxucHoI pocpamazu ma ii kKicmkogoeo
i30pepmenmy acoyitoemocs 3 NOPYUleHHAMU CMPYKMYPHO-QYHKUIOHANbHO20 CMAHY KICMKO0BOI cucmeMu y Xeopux Ha
FOIA, wo npoepecyroms i3 mpusanicmro xeopoou. Xeopi 3 FOIA nompedyroms ceéoeuacHoi diaenocmuku ma MoHImMo-
PUHEY NOpYUIeHb Kaablyii-Gocghoproeo 00MiHY 3 OUIHKO0 CMPYKMYPHO-QYHKUIOHAAbHO20 CIMAHY KICMK080I cucmemu
0414 Yinecnpamosanoi Kopekyii KoMnaeKcHoi mepanii 3a paxyHoK 3acmocy8ants npenapamie 0415 nidguujeHHs npoyecie
pecenepauii Kicmkogoi MKAHUHU ma 3MeHUleHHS NPOePecy8aHHs 0CmeoneHii il ocmeonoposy i 30epejiceHHs 300po8’a

3POCmMaiou020 opeanizmy.

KnrouoBi cinoBa: roseninbuuii idionamuunuii apmpum; kanvuiii; ayxcrna ocpamasa; eimamin D; dimu

Bctyn

PeBmaTuuHi XxBOpoOU y AiTell 3aaUIIAIOThCSI ONHIEIO i3
CEepUO3HUX MEIUKO-COL[iaIbHUX CBITOBUX MpoOJeM, IO
OOYMOBJIEHO BiIICYTHICTIO 3MEHIIEHHS 1X IMOLIMPEHOCTI,
XPOHIYHUM MepediroM MmaToJoriyHOro Mpoiecy 3 nepiojga-
MM 3aroCTpPeHb i peMiciil, BUCOKMM PU3UKOM YCKJIaJHEHb
Ta OpMyBaHHSIM KaTeropii Maii€eHTiB 3 0COOJUBUMU I10-
Tpebamu [1].

V crpyKkTypi IIux XBOpoO mepiie Miclle Mocimae ioBe-
HinpHu igiomatnynuii aptput (FKOIA), mo sxoro BigHO-
CITb BCi apTPUTU HEBIiOOMOI €TiOJIOril, 110 BUHUKAIOTH Y
niteit 1o 16 pokiB. TonoBHy poib y maroreHesi KOIA Bimi-
rpaloTh iMYHONATOJIOTiIYHI 3MiHM B OpraHi3mi 3 BTpPaTolo
TOJIEPAHTHOCTI J0 €JIeMEHTIB BAACHUX TKaHWH. OHOYACHO
BaXJIMBE 3HAYEHHSI MPY LIUX MPOLIECAX MAIOTh MOPYLIEHHS
B 00MiHi Kabliito (Ca) Ta MeTabos1i3Mi KiCTKOBOT TKAHUHU,
sIKi BUHMKAIOTh y MAlliEHTIB BHACIiIOK aBTOIMYHHOTO 3a-
MaJIeHHsI, 3aCTOCOBaHoOl (papmakoTeparrii Ta Jii HU3KU iH-
XX YUHHUKIB, 110 HETATUBHO BILJIMBAIOTh HA KaJIblIiEBUIA
romMeocTtas B oprasismi [2].

Kanpiiiii, 1K To10BHUI MiHepaIbHUIT KOMIIOHEHT CKe-
JIETHOI TKAHWUHU, BXOAUTH IO CKJIAMy KPUCTATIB TiIPOKCU-
amaTUTy Ta B acolliallii 3 KOoJIareHOM BiIirpa€e HailBax-
JIMBIILLy poyib Y (POpMYBaHHiI MillHOI Ta (hyHKIIiOHAJIBLHO
MOBHOIIIHHOT KicTKM. Y KicTKax MictuThes 10 90—99 %
yciei kinbkocTi Ca B opraHi3mi JIIOAUHMU, 1110 B CYKYITHOC-
Ti 3 iIHIIMMU HEOPraHiYHUMU KOMITOHEHTAMU KiCTKOBOTO
MAaTpUKCY CKJIafa€e TOJOBUMHY iX Baru. CKeJleTHU He-
PO3UMHHMI Kajblliii repebyBae B TMHAMiUHiil piBHOBa3i
3 (i3UKO-XiMiYHUMU PO3YMHHUMU (hOpMaMU KaJlbllilo,
110 IMPKYIIIOE Y T1a3Mi KpoBi. BctaHOBICHO, 110 3arajib-
HUIl KaJbLill IJIa3MM CKJIAJZa€Thes i3 (pakilii Kajbllilo,
noB’si3aHoro 3 6inkamu (40 %), Kaibllito, 3’€THAHOTO i3
HiTpaTHUMHU Ta pocdaTHuMU ioHamu (10 %), Ta ioHi30Ba-
Horo KaubLito (50 %) [3].

lonizoBaHuii Kablliii € (i3i0J0riyHO aKTUBHOIO (hop-
MOIO 1IbOTO MaKpOEJEeMEHTY Ta di€ K BHYTPillITHbOKJIi-
TUHHMUI BTOPMHHUI MOCEpPENHUK, Oepe yJacTh y nepenadi
HEpBOBUX iMIyJIbCiB, 3a0e31euye HEPBOBO-M’SI30BY 30Y/1-
JIMBiCTh, MPOLIECU KOAryJsIllii KpOBi, a TaKOX Oepe yJacTb
y il BHYTPIIIHBOKJIITUHHUX TMOCEPEAHUKIB, TaKMUX SK
HAM® (UKITiYHUIT aneHo3MHMOHOMOocdAaT) Ta iHO3UTOJI-
1,4,5-tpucdocdat i onocepeKOBaHO 3a0€3MeUy€e KIITUHHY
BIJIMOBIIb HA YMCJIEHHI TOPMOHU: TJIFOKAroH, Ba30MpecHH,
CEKPETUH TOIIIO.

TosoBHUIA rOMEOCTaTUYHUI MEXaHi3M, 1110 KOHTPOJIIOE
KOHILIEHTpALIil0 KaJlbllilo y IJIa3Mi, MOB’sI3aHUM i3 (yHK-
LisSIMU TIapallldTOBUAHOI Ta IIUTOBMOHOI 3ay03 i Oioyo-

NYHO aKTMBHOIO MeTaboiTy BitaMiHy D,, KanbLuTpioy
(1,25(OH),D,). Xo4a ropMoH NapaliMTOBUAHOI 3aJI034,
KajabUuTOHiH Ta 1,25(0OH),D, y minrpumaHHi KajibLieBoro
roMeocTa3y MaloTh MepIIOPSIIHE 3HAYEHHSI, CBili BHECOK
y 1Ii Mpolecu pobJsiTh TAKOX HeopraHiyHuil docdart, iH-
CyJIiH, TODPMOH POCTY, THPOKCUH, aHAPOTeHU, ECTPOTeHHU,
MarHiii, IIMHK Ta HU3Ka iHIIUX MaKpo- i MiKpOEJIEMEHTIB i
0i0JIOTIYHO aKTUBHUX PEYOBUH [4].

OOMiH CKeJIETHOTO KaJblIil0 B OpraHi3Mi 3MiHIOETBCS 3
BikoM. [Toka3zaHo, 110 BiH ctaHOBUTH 100 % Ha pik y He-
MOBJISIT IO TIEPIIIOTO POKY XKUTTS Ta 3HUXKYETHCS 0 IIBUJI-
KocTi 06MiHy 10 % y cTapiuumx aiTei.

3pocTaHHsd OUTUHU Mepeadavyae BMICT Kalbllilo B
KicTKax ckesera 6au3bko 150 r/mo0y ax 10 3aKiHYeHHS
nepmnx 10 pokiB XUTTSA. Y mepion MiKOBOTO MiTiTKO-
BOTO 3pOCTaHHs, KOJM PO3BUTOK KiCTOK IepedyBae Ha
MaKCHUMYyMi, YMIiCT KaJIbLIil0 B OpraHi3aMi Moxe CTaHOBUTH
Bix 275 mo 500 Mr/mo0y. Y 3mopoBuUX Jto[eii KOHIIEHTpa-
1IisT 3araJJbHOTO KaJIBIIil0 Y TIJIa3Mi KOJIMBAETHCS Bix 2,2 10
2,5—-2,6 mmonb/n. bimsbko 90 % Kanbllilo, 3B’43aHOTO 3
Oinkamu, 3B’S13aHO 3 aJabOYMIiHOM, iHIIA YacTWMHA Kajb-
Lifo, 110 3aJMIIuiIacs, 3B’s13aHa i3 rooyniHamu. dpak-
Lii KaJibllilo, 3B’SI3aHOTO HIiTpaTHUMU Ta (ochaTHUMU
ioHaMu, ¥ i1OHi30BaHMI KaJIbLiil YIbTPadiIbTPyIOTHCS,
i, Takum uynHOM, 60 % 3araJbHOrO KaJblil0 CHUPOBATKH
MPOXOIUThH KpPi3b HAMiBMPOHUKHI KIITUHHI MEMOpaHU Ta
BKJIIOYAETHCS Y MPOLIECH BHYTPilIHBOKJIITUHHOTO MeTa-
6osizmy. KoHIleHTpallisl i0Hi30BaHOTO Kajbllilo Y KPOBi
B HOpMi kosnmBaethest Bif 0,94 mo 1,33 MMoJb/i1 i craHo-
BUTH B cepeaHboMy 1,14 mmounb/n. Came 111 pakiiisi, siK
(iziosorivHO HaWBaXJIMBIllIa, PETETbHO IMiATPUMYETh-
Cs PEryJSITOPHUM BIUIMBOM TapaTUPEOINHOTO TOPMOHY,
KanpluToHiny i 1,25(OH)D,. Mexanismu nii Bitaminy D
MOB’g3aHi He TUJILKA 3 BIUTMBOM Ha OOMiH KaJbllilo, aje i
3 IIpolLiecaMM, SIKi peryIoTh (yHKIiOHAIbHY aKTUBHICTh
0ocTeo0J1acTiB, iIMyHHUX KJITUH, (DYHKIiIOHAJbHUI CTaH
M’s130BOi TKaHMHU, LIEHTPaJIbHOI HEPBOBOI I iHIIIUX CHC-
TeM opraHiamy [5].

[IpoTsiroM ocTaHHIX POKiB CTaH KaJbLli€BOTO OOMiHY
Ta NMpoOJeMU OCTEOIEeHil i 0CTeornopo3y Mpu PeBMaTUY-
HUX XBOpoOax IMpUBEPTAIOTh MWIbHY yBary 0araThbOX 3a-
pYOIKHUX 1 BITYUM3HSIHUX AOCTinHUKIB. JloBeneHo, 10 y
PO3BUTKY Ta IIporpecyBaHHi BiactuBoro mis KOIA nepu-
ApPTUKYJISIPHOTO Ta 3aTaJIbHOTO OCTEOTIOPO3Y, BUKITUKAHOTO
LIUTOKIHOBUM JMCOATaHCOM TIPY aBTOIMyHHOMY 3aItajieH-
Hi, CYTTEBA POJIb HAJIEXKUTh HEAOCTATHOCTI BiTaminy D ta
THOPYIIEHHSIM MPOLeciB (hOpMYyBaHHS MaTPUKCY 1 MiHepa-
Jtizanii KicTkoBoi TKaHuHU [6, 7].
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Tpu upoMy mposananbHi HuTokinu 1J1-6, 1JI-11 Buko-
HYIOTb pOJib (DaKTOPiB POCTY MOIEPEIHUKIB OCTEOKIACTIB
i TUM CaMMM OIOCEPEIKOBAHO MOCUJIIOIOTh MPOLIECH pe-
30p01ii KicTKOBOT TKaHWHU, Toi sk [JI-1B, ®HIT ctumy-
JIIOIOTh €Tany J03piBaHHS OCTEOKJIACTIB, 110 Oe3rocepe/-
HBO OepyThb yJacTh y LIMX ITpolecax [8].

BupaxeHicTb i mommMpeHicTh OCTeOMNeHii i 0cTeonopo-
3y, 3a JaHUMU JliTepatypu [6, 9], Kopeltoe i3 0cobIuBOC-
TSIMU KJIiHIi9HOTO Tepebiry okpemux mintuiiB KOIA, Kinb-
KiCTIO ypaXkeHMX CYIJIOOiB, JIaDOpaTOPHOIO aKTUBHICTIO
aBToiMmyHHOTo 3ananeHHs (minBumeHHs IHOE, 3HmkeHHsS
reMomIo0iHy, AMCIPOTEIHEeMis, ITiABUILEHHS KOHLIEHTpaLIil
Oi7IKiB rocTpoi ¢ha3u), 3MEHIIIEHHSIM KOHIIEHTpallii BiTaMi-
Hy D y cupoBaTiii KpoBi Ta 3pOCTaHHSIM BMICTY B Hiil iOHi-
30BaHOrO Kabllito [10].

Binomo, 110 npusHaueHHs rioKoKopTukoigHoi (I'K)
Tepanii xBopuM Ha FOIA mornuGiioe posnanu Kajbllie-
Boro oOMiHYy B opraHi3Mmi. [TokazaHo, 1110 BXXe MPOTSITOM
MepIInX TUXKHIB JIIKyBaHHS BUcOKMMM go3amu ['K Bim-
3HAYAETHCSI BHUXKEHHS a0COPO11ii KaJbllilo B KUILIEUHUKY
[11]. 'K TakoxX ITOCHIIOIOTh HUPKOBY €KCKPEIIilo i 3MeH-
IIYIOTh KaHaJblIeBY peadcopOlIilo Kalbllilo, 3MEHIIYIOTh
KiUIBKICTh CTaT€BUX TOPMOHIB, SIKi MalOThb aHaOOiYHY
IIi10, 110 TaKOX BIIJIMBA€E Ha MeTa0O0JIi3M KiCTKOBOI TKa-
HUHM Ta i1 MilIHICTb i MOXe CIIPUSTU PO3BUTKY OCTEOIIO-
po3sy [12].

Mix TUM mauieHTH, SKi OTPUMYIOTh iMYHOOiOJOIiU-
Hi mpenapatd B KOMIUJIEKCHOMY JiikyBaHHi FOIA, maioTh
BipOTiZHO Kpallli TOKa3HUKKU MiHEpaIbHOI NIIILHOCTI Ta
MIIIHOCTI KiCTKOBOI TKAaHWHM, HiX Ti, XTO IlepedyBae Ha
cTaHIapTHIN Ga3ucHiit Tepamii (Metorpekcat, HI13I1), y
HUX 3MEHIIYEThCS PU3BUK TEPeIOMiB Ta TPOTpPecyBaHHS
ocreonopo3sy [2].

TTokazaHO TakOX MO3UTUBHMI BIUIUB TPU3HAYEHHS
xBopuM Ha FOIA Bitaminy D 3 MeTo10 Kopexiiii iioro medi-
LIMTY B OpTraHi3Mi Ta MOJIIMIIEHHS CTaHy KiCTKOBO-M ' S130BO1
cucremu [13, 14].

Hageneni naHi 111010 MoKa3HUKiB 0OMiHY KaJIbIIil0 IPU
IOBEHIJIbHOMY ilioMaTUYHOMY apTpUTi OibIIOI Mipoio
CBimyaTh Mpo MOro MOpyIICHHS, TIPU 1IbOMY TiJIKPECTIO-
€ThCS, 1110 PiBEHDb 3arajJbHOTO KaJIbIIil0 Y CUPOBATII KPOBi
XBOPHUX HE 3aBXK/IM BioOpaXkae cTaH iCTUHHOTO KaJIbIliEBO-
ro roMeocTa3y B OpraHi3mi i He 30iraeTbcsl 3 TOKa3HUKaMU
BMICTy ioHi30BaHOI (paxilii, SIKa BiINOBiga€ 3a OCHOBHi
izionoriyHi eeKTH aii IOTro MiHepalry.

BpaxoByroun BuIlleBUKIIaAeHE, iHTepeC MOCiIKEeHHS
CTaHOBUTH OOMiH KaJjbllilo B opraHi3mi xBopux Ha HOIA 3
BU3HAYEHHSIM OKPEMMUX acCIeKTiB OT0 MOpyLIeHb 3a7I€XKHO
BiJl KJIiHIYHUX MiATUITIB i aKTUBHOCTI 3aXBOPIOBAHHSI.

Merta pocimkeHns. Jlocaianuti oco6aMBoCTi 0OMiHY
KaJIbLIil0 Ta OKpeMi acmeKTHu HOoro MmopyiieHb 3 OLIiHKOIO
CTPYKTYPHO-(DYHKITIOHAJTLHOTO CTaHY KiCTKOBOI TKAHUHM
MPY I0OBEHUIBHOMY i1i0MMaTUYHOMY apTPUTi 3 ypaxyBaHHSIM
KJIIHIYHMX TiATUITIB i aKTUBHOCTI 3aXBOPIOBAHHS.

MarepiaAm Ta meToamn

IIpoBeneHo 3aralbHOKIIIHIYHE Ta JaOOpaTOpHE ITOCITi-
JKEHHST 62 miTeii BikoM Bin 3,5 10 16 pokiB 3 I0BEHIJIbHUM
iIiOMaTHYHUM apTpUTOM, 3 HUX 11 i3 cuctemMHmnM i 51 mairi-
€HT 3 OJIir0- Ta MOJiapTPUKY/ISIPHUM MiATUIIAMU 3aXBOPIO-

BaHHS, SIKi MepeOyBajy Ha JiKyBaHHI Y Bil/IJIEHHI AUTSI4Y01
peBMAaToJIOrii Ta aBTO3anaJlbHKUX 3axBopioBaHb Y «IITAT
iMm. akaa. O.M. Jlyk’ssoBoi HAMH Ykpainu». KoHTpoJIb-
Hy IpyIty cTaHOBWIM 20 TPaKTUYHO 310POBUX JIiTei TEeBHOT
BiKOBOI1 KaTeropii.

Hiarno3u FOIA BepudikoBaHO Ha OCHOBI aHAMHECTHUY-
HUX, KIIHIYHUX JaHWX i pe3yJbTaTiB JOJATKOBUX METO/IIB
00CTeXXEHHsI BIAMOBIAHO 10 YHi(hiKkoBaHOrO KJIiHIYHOTO
MTPOTOKOJIY MEIUIHOI TOTIOMOTH JIiTSIM, XBOPUM Ha IOBe-
HiTbHUI apTpuT, Ne 832 Bim 22.10.2012.

Cepenniii Bik xBopux Ha IOIA giteii craHOBUB
8,10 £ 1,41 poky, 3 Hux 39 miB4aToK Ta 23 XJIOMYUKHU 3 Ce-
PEIHBOIO TPUBAJICTIO XBopoou 3,41 £ 1,67 poky.

st ouinky akTuBHOCTI FOIA BUKOpUCTOBYBaIU ILIKa-
ny JADAS 27 (Juvenile Arthritis Disease Activity Score),
sIKa T03BOJIsIE BU3HAaUYaTH akTUBHiCTh FOIA 3a mormomoroto
OLIIHKM CYMU TIOKa3HUKIB: 1) OlliHKa JlikapeM 3arajJbHOro
crany autuHu (Big 1 1o 10 cM); 2) olliHka cTaHy 6aTbkamu,/
nauieHToM (Bix 1 1o 10 cM); 3) o1liHKa Ta minpaxyHOK KiJib-
KOCTi cyrjio0iB 3 aktuBHUM aptputom; 4) (LLIOE-20) + 10
(IHOE, Bu3HaueHa 3a MeTomoM BecteprpeHa) a0o
(CPB-10) + 10 [15].

[Ipu HapxomkeHHi H0 KJIiHiKKA 20 XBOpUX MaJld BHUCO-
Ky (ripu ojiroaptputi > 4,2, npu nomiaptputi > 10,5), 42
IUTUHU — CepenHIo (IIpu oJliroapTpuTi < 4,2, Iipu moJiap-
tpuTi < 10,5) aktuHicth FOIA. CepenHiii mokasHUK BCi-
€i rpynu niteii 3 FOIA (n = 62) nopiBHioBaB 17,46 * 6,06,
HaWBUIILi TMTOKAa3HUKMU aKTUBHOCTI CITOCTEpiraancs B miTeid
(n = 11) i3 cucteMHUM apTpuTOM — 26,8 * 5,4, 1110 TTepe-
BUILYE y 2,4 pa3a pe3yJIbTaT! IIPY MOTiapTpuTi (cepemHiii
noxa3Huk 3a JADAS 27 cranoBus 11,0 £ 5,7, a mpu osiro-
aptputi — 4,6 £7,1).

[moxokopTHKOiZM HAa MOMEHT OOCTEXKEHHS Y ITiATPU-
Mylounx no3ax 5—10 mr/mo0y npuiimanu 28 miTei, y 1ijo-
My TpuBaicth npuitomy I'K y mux miteit cranoBwia Bim 11
1o 24 micauis. [Hwi 49 nauieHTiB TpUBaJIMK Yac OTpUMY-
BaJIM Oa3MCHY Tepallilo METOTpeKcaToM y KoMOiHalliil 3 KO-
pOTKOYaCHUMHU Kypcamu (3—4 TUXKHI) HECTepOITHUX MPO-
TU3anaJIbHUX Mpernaparis.

BciM IiTsIM, OKpiM MPOTOKOJBHOIO KIIIHIYHOTO 00-
CTEXEHHSI, I0aTKOBO BM3HAYalu KOHIIEHTpallii y CUpo-
BaTIli KPOBi 3arajbHOTO KaJIbIlil0, 3B’s3aHOI 3 OLIKOM Ta
yIsTpadiIETPOBaHOI 1ioro (pakxiliii, BMiCT HEOPraHiYHOTO
(ocdopy, akTUBHICTb 3arajibHOI JIy>KHOI (hochaTasu it ak-
TUBHICTb ii i30pepMeHTIB (KiCTKOBOI Ta KMIIKOBOI (hpak-
wiit). I[NamieHTam TaKoX IMPOBOIMIIN YIBTPa3BYKOBY OCTEO-
METpilo IT’ITKOBOI (TpabeKyIsIpHOI) KiCTKM 3a TOIIOMOTIOI0
anapata Achilles ¢ipmu Lunar (CILIA).

BwmicT 3aranbHOrO Kajbllilo B CUpOBAaTIli KpOBi BU3HAYa-
JIX 3a 1onoMorolo tect-Habopy Lachema (Yexist) Bignosia-
HO 10 iHCTPYKIIil BUpoOHUKa. [IpuHUMI MeTony mosisirae B
YTBOPEHHI KOMIUIEKCY YePBOHOTO KOJIbOPY MiX KaJblLIiEM
CHUPOBATKM KPOBi Ta MIioKcallb-06ic (2-TiipokcuaHiiiom) y
JIy>)KHOMY CepelIOBUII, iIHTEHCUBHICTb SIKOTO MPSIMO TIPO-
MopliifHa KOHLEHTpAIlil KaJbllil0 Ta BU3HAYAETHCS CTEK-
TPOHOTOMETPUIHO.

KinbKicTh 3araJlbHOTO KaJIbLIil0 PO3paxyBan y MMOJIb/J
cupoBaTkd KpoBi 3a dopmynoto: Ca? (MMosb/m) =
= 2,5(A1/A2), ne Ca’" (MMOJB/l1) — KOHILIEHTpALIisI 3a-
raJIbHOTO KaJbllilo y 3pa3Ky, BUpaXeHa y MMOJib/i1, Al —
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ONTUYHA TYCTUHA 3paska rnpu A = 520—550 uMm, BuMipstHa
MPOTU KOHTPOJI0; A2 — ONTUYHA IYCTUHA CTAaHAAPTY MIPU
A = 520—550 HM, BUMipsiHA TIPOTH KOHTPOJTIO.

JI1s1 BU3HAYEHHSI BMiCTy MPOTETH3B’s13aHOTO Kasbllilo
Y CHUpPOBaTLi KpOBi IOMEPEeIHbO OCAIXKYBaIM MPOTEIHU
96% etaHonoMm, eHTpudyrysamu npu 3000 06/XB MpoTs-
roMm 15 XB Ta MPOBOJMIIN TifAPOJIi3 Ocaay 3 BUKOPUCTAHHSIM
0,4 m (NaOH) npu 100 °C mipotsarom 10 xB. BusHaueHHs
BMICTY yIbTpadiIbTpOBaHOI (pakilii Kalbllilo y CHpPO-
BaTLi KPOBi 0a3yeTbcs HA Pi3HUIII BMICTy 3arajJbHOTO Ta
3B’S13aHOTO 3 IIpoTeiHaMU Kaibllito [16].

Heopraniunuii ocdop y cupoBartiii KpoBi BU3HAYAIN
3aTaJIbHOMPUIMHATAM CIEKTPOGDOTOMETPUUYHUM METOIOM
3a gornomMoroio aHamizatropa Cobas 6000 3 BAKOPUCTaAHHSIM
tect-cuctemMu Roche Diagnostics (IlIBeiiapist) [16]. Ak-
TUBHICTh JIyXHOI ¢ocaTasy BU3HAYaIM 3a YTBOPEHHSIM
4-mHiTpoeHONly B pe3yiabTaTi pO3ILIEIUIEHHSI CyOcTpaTy
4-niTpodeHindocdary, BUKOPUCTOBYIOUN TECT-CUCTEMU
BupooHuLTBa Lachema (Yexis).

AKTUBHICTb KiCTKOBOTO i30€H3UMY BU3HAYaJId Pi3-
HUIICI0O MiXX 3HAYEHHSIM aKTUBHOCTI 3arajbHOi JIy>KHOI
docdarazu Ta TepMOCTAOUIBHOI JIy>KHOI hocdaTasu 1mic-
JIsl IPOTpiBaHHSI Ha BOAsSIHIN OaHi (t 56—57 °C) nporsrom
15 XB. AKTUBHICTb KHUIIKOBOIO i30€H3MMY BUMipIOBall
MicJIs1 3acTOCYBaHH crienrdiyHoro iHrioiTopa (5 Mml ¢e-
HillajlaHiHY) 3a pi3HUIIEIO 3HAaYeHb aKTUBHOCTEI 3arajibHOT
Ta He 3aiHribizoBaHoi L-deHinanaHiHoM ayxHOI ocdara-
31 [16]. Orpumani gaHi 0OpoOGJIIEHO 3araJbHONPUIAHATH -
MM CTAaTUCTUYHUMU METOJaMU 3 BUKOPUCTAHHSIM TakeTa
Microsoft Excel-10 ta mporpamu Statistica-10.

HocnimkeHHsT BAKOHAHO 3TiMHO 3 MpuHIMIaMu [enb-
ciHChbKO1 gekiapaliii BcecBiTHbOI MennuHOi acoliartil
«ETnuHi mpuHOUNM MeINYHMX OOCIIIKEHb 3a YJacTio
JIIONVHU Y SIKOCTi 00’eKTa mocmimkeHHs». [Iporokon mo-
CJTIIDKEHHS YXBaJIEHO JIOKaJIbHUM €TUYHUM KOMITETOM iH-
CTUTYTY. YCi IOCTIIXEHHS Yy XBOPUX IIPOBEIECHO 3a 3r0I0I0
XBOPUX IiTelt Ta/a00 iXHiX GaThKiB.

PesyAbTaTH

BusiBneHo, 1o OUIbLIICTb AOCIIIKEHUX MOKAa3HUKIB
KaJbliii-ocopHOoro oOMiHy y CMpOBaTIili KpOBi XBOPUX
Ha FOIA MawoTh BiAMiHHOCTI TTOPiBHSIHO 3 TTOKa3HUKaMM
rpynu KoHTpoo (taba. 1).

BcranoBneHo BiporinHe 3MEHIIEHHSI CepeaHbOl KOH-
LIEHTpAllil 3araJbHOro KaJjbllilo y CUPOBaTLI KPOBi Malli€H-
TiB 3 cucteMHUM FOIA Ta y XBOpHUX 3 BUCOKOIO aKTUBHICTIO
3axBOpIoBaHHs. OMHOYACHO B YCiX MAIi€HTIB HE3aJeXHO
Bin KiiHiuHoro mintuny FOIA mpu HassBHOCTI aKTUBHOCTI
3aXBOPIOBAHHSI BUSIBJICHO 3HUKEHHS TTOKA3HUKIB KOHIICH-
Tpalii KaJbllito, 3B’s13aHOTO 3 OiLJIKOM.

KoHuenTpatis ynsrpadisbrpoBaHoi dhpakiiii Kajbliio,
sIKa TIpeJCTaBJieHa iOHI30BAaHUM KaJbIliEM Ta KaJbIiEM,
3’€IHAHUM i3 HiTpaTHUMU (PpocdaTHMMM IToHAMM, Oy1a Bi-
porinHo (p < 0,05) 3HMKeHa JIMIIEe Y XBOPUX 3 BUPAKEHUM
aBTOIMYHHMM 3aIlaJIbHUM IIPOLIECOM B OpraHi3Mi (BUcoKa
aKTUBHICTb XxBOpoOM). B okpeMux mali€eHTiB, mepeBakHO
3 MOJIIapTPUTOM i OJIiIrOAPTPUTOM, BUSIBJISLIM MiABUILEHHS
yABTpadiabTPOBaHOI (hpakilii Kayiblliilo, 1110 3HAKRIIIO CBOE
BiI3EPKAJIEHHS y TMOKAa3HUKY CEepeIHbOl KOHLEHTpaLlil
(dpaxiiii y 3a3HaueHux xsopux (1,84 + 0,09 mmosb/i).

CepenHs KOHIIGHTpallisi HeopraHiuHoro ¢ocdopy B
CHUPOBATIli KPOBI y JIiTeli 3 0J1iro- Ta mojiiaprputaMu Oysia B
MeXaxX HOpMaJIbHUX 3HaueHb, rpu cucreMHomy FOIA cro-
crepiranu ii 3HKeHHs. BiporigHe 3HIKeHHS BMiCTy HEOp-
raHiyHoro ¢ocdopy B CMpoBaTLIi KPOBi BiTHOCHO IMOKA3HU -
KiB rpynu 3a0poBux aiteit (p < 0,05) BimMiuyeHO y Halli€HTiB
3 BUCOKHUM cTyreHeM akTuBHOCTi FOIA, 1110 crioctepiranocst
MepeBaXKHO IIpY CUCTEMHOMY BapiaHTi 3aXBOPIOBaHHSI.

AHaji3 NOKa3HUKIiB aKTUBHOCTI (epMEHTYy JIy>KHOI
(docdarasu Ta ii izopepmMeHTIB y cupoBariii Kposi (Tad. 2)
MoKa3aB, IO MPU BUCOKIN aKTUBHOCTI XBOPOOM y HiTel 3
cucreMHuM FOIA BusiBnsietbes BiporigHe (p < 0,05) 3HU-
JKeHHSI TIOKa3HWKIiB aKTMBHOCTI 3arajbHOI JIy>KHOI hoc-
¢aras3u Ta ii KicTKOBOTO i30(pepMeHTY. TeHIeHIIisT 10 3HU-
JKeHHsT 3arajibHoi JI® BUSBISAETHCS TAaKOXK i Y XBOPHX 3
cepenHbolo akTuBHicTIO FOIA.

OwuiHka CTpyKTypHO-(DYHKIIIOHAILHOTO CTaHy KiCT-
KoBoi TKaHMHM y XxBopux Ha IOIA miteit meTomom yib-
TPa3BYKOBOI JEHCUTOMETpii IT’ITKOBOI (TpaOeKyJsIpHOI)
KICTKM TOKa3aja HasiBHICTb Y HUX 3HWXXEHHS IIBUIKOCTI
noumupeHHs yasrpa3Byky (LLIITY, m/c), sika 3aexXuTh Bif
IIITBHOCTI W €JIaCTMYHOCTI KiCTKW, 3MEHIIEHHS LIUpO-
KOCMYTOBOTO ociabjeHHs yiabrpa3Byky (ILIOY, nb/MIir),
110 BifoOpaXae KiJIbKiCTb, pO3MipH Ta MPOCTOPOBY OPi€H-
Talilo TpabeKyJl i 3HMKEHHS iHIEeKCY MIITHOCTI KiCTKOBOI
tkaHuHu (IM, %), 110 BupaxoByBaBcs Ha miactasi LIITTY

Ta6bnuuys 1. CepeaHi KOHUEeHTpaLii 3aranbHoOro, ynbTpaginbTpoBaHoro, 38’s3aHoro 3 6i/IKoM KasnbLito
Ta HeopraHi4yHoro ¢pocgopy B cupoBaTLi KPOBi Npu I0BEHisIbHOMY igionaTtuyHomy aptputi (M £ m, Mmmosb /)

3HayeHHSA NoKa3HMKa y xBopux Ha lOIA (n = 62)
MoKasHUKM MigTunu AKTUBHicTb 3a JADAS 27 rpynaan;'g)omo,
CUCTEMHUM, oniro-, nosni- cepepHs, BUCOKa, -
n=11 apTpuTt, n = 51 n=42 n=20
3aranbHui Kanbliin 2,16 + 0,08 2,34+0,11 2,34+0,11 2,17 + 0,04%** 2,45 + 0,06
2;’:3;/"” 88 A3AHMN 13 0,58+ 0,04% | 054+0,02% | 056+0,04% | 0,61+0,04* 0,72+ 0,06
L‘jg"””" YnBTPARINGTROBA- | 4 5 4 ( 07 1,84 + 0,09% 1,75+0,03 | 1,58 £ 0,07%** 1,66 £ 0,10
HeopraHiyHuit pochop 1,29 £ 0,08 1,34 £ 0,05 1,26 £ 0,12* 1,09 £ 0,05* 1,43+0,12

Mpumitkn: * — 3miHn BiporigHi NOpiBHAHO 3 NokasHukamu 3goposux giten (p < 0,05); ** — 3miHu BiporigHi y
xBopux Ha FOIA 3 pisHum cTtyneHem aktuBHocTi (p < 0,05).
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Ta LIIOY. Y npakTuyHO 310pOBUX AiTei KOHTPOJIBHOI IPy-
MUY CepelHi JOCTiIKyBaHi YIbTpa3ByKOBi mapaMeTpu KiCT-
KOBOi TKaHUHU ctaHoBuau: LIIOY — 108,7 + 1,2 nb/MIi1;
HOITY — 1571,5 £ 11,2 m/c; IM — 88,4 £ 2,8 %.

Y xBopux Ha IOIA (oniro-, moxiapTpur) 3 TOBiIb-
HO TMPOrpecyrunM TepediroMm peBMaTUYHOIO TIpolie-
Cy TMPOTSITOM TIEPIIOrO0 POKY 3aXBOPIOBAHHS BipOTiIHO
(p < 0,05) 3miHIOBaBCs JIMIIE MOKAa3HUK IIMPOKOCMYTO-
BOTO OCJIa0JIeHHST yabTpa3ByKy. IIIBMIOKICTH MOIIMPEHHS
YIBTPa3BYKy I iHIEKC MIIIHOCTi KiCTKOBOI TKAaHWHU HeE
3MiHIOBAJIMCS, 30KpeMa, CepeaHi IMTOKAa3HUKM CTaHOBUIIM:
1oy — 102,2 + 1,3 nb/MTir; IOITY — 1581,0 + 5,8 m/c;
IM — 86,1 £ 2,7 %. ¥ naii€eHTiB i3 TpUBaIiLIMM TIepedirom
xBopo6u (1,5—3,0 poKy) BUSIBJICHO CYTTEBE 3MEHIIICHHSI BCiX
JEHCUTOMETPUUYHUX MOKa3HUKiB. CepeHi iX BeIUYUHU Y
Takux nauieHTiB cranopuau: LHIOY — 83,6 & 1,3 nb/MIii;
HIITY — 1492,0 £ 8,7 m/c; IM — 55,0 £ 1,7 %.

V rpymi xBopux i3 cucteMHuM FOIA, cepen sskKux maii-
K€ BCi MallieHTU Maju IIBUIKO MPOTPecyrouuil repeoir,
BMCOKY aKTHBHICTb 3aXBOPIOBAHHS I OTPUMYBAJIN Pa3oM
i3 6a3MCHUMU TIPOTUPEBMATMUYHUMU TIperapaTamu (Me-
TOTpeKcaT) TIIOKOKOPTUKOIAM, 3HaUYHA BTpaTa KiCTKOBOI
Macu BigMiuajacs BXKe HaNpHUKiHII 1-To Ta Ha MOYaTKy
2-T0 POKY 3aXBOPIOBAHHS, 1110 3HAXOAWJIO BifI3epKaeHHS
y ITOKa3HUKax IeHCUTOMETPii KicTkoBoi TKaHUHU: [TTIOY —
82,20 + 5,78 nb/MIiy; LHITY — 1503,0 + 16,2 m/c; IM —
52,00 £ 5,32 %. Y nomaipioMy 3MiHU CTPYKTYPHO-(DYHK-
LIOHAJILHOTO CTaHY KiCTKOBOI TKaHWUHM IPOTrpecyBan
3i 30IJbIIEHHSIM TPUBAJIOCTI 3aXBOPIOBAHHS, CTAHOBWJIN
uyepes 2,5—3 poku: LIIOY — 74,2 + 6,4 nb/MIix; LLIITY —
1453,5 £ 17,7 m/c; IM — 44,9 + 8,3 %, 110 Bign3epKaio-
BaJI0 PO3BUTOK TeHEPaJi30BAHOTO OCTEOIOPO3y Ta 30iJib-
IIeHHST PU3KKY IePEIOMIB KiCTOK Yy TTaIli€HTIB.

O6roBopeHHs

IOBeHiIbHUI iTiomaTUYHNUI apTPUT HAJIEXKUTD 10 TSK-
KUX XPOHIYHUX, MPOTPECYIOUMX 3aXBOPIOBAHb, MPU SIKUX
JIOCUTBD LLIBUIKO MOTIPIIYETHCS SIKICTb XUTTSI XBOPUX, Y T~
TUHU BUHUKAIOTh OCOOJIMBI MOTPeOU Y 3B’SI3KY 3 HEraTHUB-
HOIO JTi€10 aBTOIMYHHOTO 3alaJIeHHsI B OpraHi3Mi, 30KpemMa,
Ha CTaH KiCTKOBOi TKaHWMHU. PO3BUTOK OCTEOIEHii SIK O~
Horo 3 yckinanHeHb FOIA moB’si3aHMiT He TiJTbKY 3 iMyHOTIa-
TOT€HETUYHUMU OCOOJIMBOCTSIMU CaMOTO 3aXBOPIOBaHHS,
ajie 1 3 MopylIeHHSIMU OOMiHY PEYOBUH, 30KpeMa Kaslb-
1Iil0, Ta IPOIIECiB MiHepati3allii i pemapailii KicTKOBOI TKa-
HUHU BHACJIIIOK HETaTUBHOI Iii, TpPMBAJIOi HaTOTeHETUYHOI

¢apmakoTepariii 3 BAKOPUCTaHHSIM IPOTH3aNalbHUX i 0a-
3MCHUX NIPOTUPEBMAaTUYHUX Mperaparis [7].

3Baxkalouu Ha 1ie, Y CBiTi ITPOBEIEHO 0araTo AOCiIKEeHb
110/I0 BUBUEHHSI Kablliii-pochopHoro ooOMiHy Ta pO3BUTKY
OCTEOITEHil Ii 0CTeonopo3y MpU 1IbOMY 3aXBOpIOBaHHi. Bu-
siBJIeHo, 110 rpu KOIA y GinmbiocTi xBopux (Maitxe 60—80 %
BMIIA/IKiB) CIIOCTepiraerbcsi aAediluT abo HEeNOCTaTHICTh
B OpraHi3Mi BitaMiHy D, OIHOTO 3 TOJIOBHUX PETYJISITOPiB
KaJbliii-ochopHoro odminy. [IpoBeneHO HOCITIIKEHHS
cepen HaceJleHHs, 30KpeMa cepel xBopux Ha FOIA, saxi Bu-
SIBWIM TIOIIMPEHICTh Ae(iuMnTy Kajbllilo B OpraHi3mi, 1o
HeraTUBHO BILUIMBAa€ Ha (pOpMyBaHHS ITiKa KiCTKOBOI Macu
Ta CIIpHUsIE PO3BUTKY OCTEOIEHii i1 OCTEOIOPO3y, MiABUIILYE
pu3uK nepenomis. [lokazaHo TakKoX, 1110 AeDIIUT KaJblli0
B OpraHi3Mi He 3aBXXIU KOPEJIIOE 3i 3HKEHHSIM BMICTY 3a-
TaJIbHOTO KaJIbIIil0 y CUpOBAaTILi KpoBi [12].

PesynbraTi npoBeaeHUX HaMU TOCTiIKEHb ITPOIEMOH-
cTpyBayu, 1o B miteit 3 FOIA mopiBHSIHO 3 ITOKa3HUKaMU
3IIOPOBUX AiT€il KOHTPOJILHOI TPy MA€ Miclle 3HUKEHHS
BMICTY 3arajibHOTO Kajbllil0 B CUPOBATIli KPOBi Ta 3MEH-
IIeHHS 1oro Oi0K3B’s13aHOl (ppakilii mpy BCiX IMiITHIIAX
3aXBOPIOBAHHS HE3aJIeXKHO Bijl CTYMEHSI aKTUBHOCTI TMaTo-
JIOTIYHOTO IIPOIIECY.

OCKiTbKM KOMIUIEKCU KaJbllilo 3 OiIKaMu Cupo-
BaTKM KPOBi CJIyXaTb CBOEPIIHUM JEIO IIbOTO MaKpo-
eJeMeHTa, MOXHa BBaXkaTH, 1110 3MEHILIEHHSI KOHLIEHTpaLlil
0iJI0K3B’s13aHO1 (hpakllii Kajibllilo BioOpaxae mepiioyep-
TOBMiI1 €Tall BUKOPHUCTAHHS JEMOHOBAHOTO KaJIbIIiIO IS
MiATPUMaHHS oro GajaHCy B OpraHi3mi XBOpPOi TUTUHU
Ta 3a0e3MeyeHHs] HeOOXiTHOTO PiBHSI iOHI30BAaHOTO Kallb-
11if0 B CUPOBATIIi KPOBIi, SIKUi1 BiITOBIA€ 3a TOJIOBHI (DyHK-
1ii 11poro makpoesneMmeHTa. KoHIEHTpallisi i0Hi30BaHOTO
Ca npu IbOMY MO KOJIUBATHUCA K Y OiK MiIBUIIEHHS ii,
TaK i, HaBIMaKM, 3MEHIIeHHs. Taki 3MiHM y KOHIIEHTpalli-
sIX OUJTOK3B’S13aHOTO Ta iOHI30BAHOTO Kajbllil0 B CMPOBATII
KpoBi y xBopux Ha HOIA minTBepmXyloTh HeCTaOLIbHICTh
KaJIblliEBOTO TOMEOCTAa3y, 10ro HaIpy>KeHiCTh BXKe Ha paH-
HiX cTafisix 3axBoproBaHHs. Ilpo HampyXeHiCTb OOMiHy
KaJibllito B opraHi3mi rpu FOIA cBimuaTh TaKOX 3HUXKEHHS
CepeHiX TMOKAa3HUKIB KOHIIEHTpallii yJbTpadiJsrpoBaHOl
dpaxuiii y manieHTiB (mepeBaxHo 3 cucteMuuM HOIA 3 ro-
CTPUM J1eOI0TOM i TMepediroM 3aXBOPIOBAHHSI) Ta iX IiABU-
LIEHHS Y JIiTeii 3 0JIiro- Ta MmojliapTUKYISIPHUMM TiATUTIAMUA
XBOPOOU IIpY TPUBAJIOMY XPOHIYHOMY IIepe0iry y mepiogax
3arocTpeHHs. BusBiieHi 3MiHM y KaJblliEBOMY T'OMeOCTa3i
y xBopux Ha FOIA 306iraroTbcs 3 pe3ynasraTaMi BU3HAUYECHHS

Tabnunys 2. AKTUBHICTb NyXXKHOIT pocaTaau Ta ii KiCTKOBOIro Vi KULLKOBOIO i30(pepMeHTIB
y cupoBarLi KpoBi Npu I0OBeHiNIbHOMY igionatnyHomy apTputi (M = m, og/n)

3HayeHHsA NoKa3HMKa y XBopux Ha OIA, n = 62
noﬂ';?:;.“" MigTunun AKTUBHiCTb 3a JADAS 27 lpyna KoHTpoIO,
docdarasu CUCTEMHUM, 0J1iro- , NONiapPTPMT, cepepHs, BUCOKa, n=i20
n=11 n=51 n=42 n=20
3aranbHa 113,80 £ 6,99* 130,20+ 7,76 118,20 £ 5,71* | 92,10 £ 7,89* ** 132,30 £ 3,85
KictkoBa 80,31 +£2,78* 115,80 £ 8,12 99,60 £2,03 | 74,20 + 2,07%* ** 112,0 £ 3,55
KuwkoBa 31,80+3,71 37,28 £ 4,52 33,00 £ 4,06 29,30+ 3,21 35,40+2,11

Mpumitkn: * — 3miHn BiporigHi NOPiBHAHO 3 NOKa3HUKamMu y rpyni 340poBux giteii (p < 0,05); ** — amiHu Bipo-
rigHi y xsopux Ha IOIA 3 pisHum ctyneHem aktuBHocTi (p < 0,05).
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y HUX 3HMKEHOI aKTUBHOCTI (pepMeHTY JIy>kKHOi ¢ocdaTazu
Ta ii KiCTKOBOTO i30(hbepMEeHTY, 1110 BimoOpakae iHri0yBaHHS
MPOLIECiB KiCTKOYTBOPEHHS Y XBOPUX HiTeil, OCKIIbKU Il
depMeHTH BUPOOJISIIOTHCSI OCTeo0IacTaMu, KJIIITUHAMU, 1110
3a0e31e4uyoTh (hOPMYBaHHS KiCTKOBOTO MaTpPHUKCY.

V nitepartypi TaKoX OITyOJIiIKOBaHO AaHi PO 3MEHIIICH-
HSI KOHLEHTpaIllil 3arajibHOro Kasbllil0 Ta 3HWXKEHHS aK-
TUBHOCTI JIy>kHOI ¢hocaTazu B cMpoBaTili KPOBi y XBOPUX
Ha IOIA, mo 36iraeTbcs 3 OTpUMaHUMU HAMM Pe3yJIbraTa-
mu [4].

3HIDKeHHS KOHIIEHTpallil HeopraHidHoro gocdopy
B cUpoBaTLi KpoBi y xBopux Ha FOIA, BpaxoBylouu iioro
Gizion0TiyHy posib, a caMe y4yacThb B €HEepreTUYHOMY 00-
MiHi, OKMCHIOBaJbHO-BiZTHOBHMX peakllisIX B OpraHi3Mi,
MOXHA pO3MJISIAATU SIK ONMH 3 JIAOOPATOPHMUX TMOKa3HU-
KiB MOPYLIEHHSI BHYTPILIHBOKJIITUHHOTO METadoJi3My it
MOB’3yBaTU 3 PO3BUTKOM MIISIBOCTI, TilTOTOHIi, CIaOKOCTi
Ta 3HAYHOTO 3HWXEHHS (i3MYHOI aKTMBHOCTI Ta Tpalie-
3/1aTHOCTI Y Malli€HTIB.

BusiBnieHi 3MiHU y TTOKa3HUKaxX Kajiblili-(ochopHoro
00MiHy, a caMe 3HIKEHi KOHIIEHTpalIil KaJbIlil0 Ta HeOp-
ranigusoro gocdopy y cupoBaTili KpOBi acOLIIOIOThCS 3
HasgBHicTIO y XxBopux Ha IOIA medinury Bitaminy D, skuit
CIIpUSIE 3MEHIIIEHHIO iX a0COpPOIIii B KMIIIEYHUKY Ta HEIO-
CTaTHbOMY HAJIXO/KEHHIO 3 XapuyBaHHSIM.

OwiHKka CTPYKTYpHO-(YHKIIOHAJBHOTO CTaHy KiCT-
KOBOI TKAHWHU B OOCTEXEHMX Mali€HTiB 3a ITOMOMOIOI0
CKPMHIHTOBOI YJIBTPa3BYKOBOI JE€HCUTOMETPii MoKa3zasia
HasIBHICTb 3HUXKEHHS 11 MOKA3HMKIB BXXe Ha MepIIOMY polLli
3aXBOPIOBAHHSI, MPOTPECYBaHHSI BUSIBJICHUX TOPYIIEHb 3i
30UJIBIIEHHSIM TPUBAJIOCTI XBOpOOM Ta OLIbIIy BHUpaxe-
HICTh 3MiHM KiCTKOBOI TKAHWHM Yy MAI€HTIB, SIKi OTPUMY-
Baiy TmoKokopTukoinu. Lli maHi migTBepmXKyIOTh, 110 BU-
PaXXeHiCTh OCTEOIIeHIYHUX ITOpyIIeHb y miteit 3 FOIA ticHo
MOB’s13aHa 3 TPUBAIICTIO XBOPOOU, aKTUBHICTIO aBTOIMYH-
HOTO IIPOLIeCY Ta XapaKTepOM 3aCTOCOBAHOI Tepallii. 3Hu-
JKeHHSI MiHepaJIbHOI IIIIbHOCTI KiCTKOBOI TKAHUHU PO3-
BUBAETHCS BXE Ha MEPLIMX POKaxX XBOPOOU, MpPOrpecye y
MOJAIBIIOMY i MPU3BOAUTH 10 PO3BUTKY 3arajiIbHOTO OCTe-
OI10PO3Y 3 BUCOKHUM PU3UKOM IEepPEIOMiB, 1110 TTPU3BOAUTH
J10 3HUKEHHSI IKOCTI XKUTTS i1 iHBaiaM3allii malieHTiB.

BucHoBKMU

IIpu FOIA maloTh Miclie 3MiHM B ITOKa3HUKAX KOHIIEH-
Tpallii 3araJJbHOTO KaJbIil0 Ta MOTo OiJT0K3B’sI3aHOI i yIb-
TpadinETpoBaHOI MpaKIlii y CMpOBaTIIi KPOBI, SIKi CBiT4aTh
PO HAIPYXKEeHICTh KaJbLili-(pochOpHOTro 0OMiHY Ta MOX-
JIMBUIT NeillUT KaJbllilo B OpraHi3Mi BXe Ha paHHIX cTali-
SIX TTATOJIOTYHOTIO TMPOLIECY.

3HMXKEHHSI aKTUBHOCTI (hepMeHTY JIy>kHOI (ocdarazu
Ta ii KiCTKOBOTO i30(hepMEHTY aCOLIIOETHCS 3 TTIOPYIICHHSI-
MM CTPYKTYPHO-(PYHKIIOHAJBHOTO CTaHy KiCTKOBOi CHUC-
TemMu y xBopux Ha FOIA, 110 mporpecyrotb 3 TpUBAJICTIO
XBOpOOM.

XBopi 3 FOIA notpeOyioTh cBO€YACHOI AiarHOCTUKU Ta
MOHITOPMHTY TIOpYILIEHb Kablliii-(hochopHOro odOMiHy 3
OLIIHKOIO CTPYKTYPHO-(YHKIIIOHATLHOIO CTaHy KiCTKOBOI
CHUCTEeMMU JIJTSI LJIECTIPSIMOBAHOI KOPEKIIil KOMILIEKCHOI Tepa-
Mii 32 paXyHOK 3aCTOCYBaHHS IIperapariB 3 METOIO aKTHUBAIIil
MpOLIECiB pereHepallii KicTKOBOI TKAHMHM Ta 3MEHILEHHS

MPOrpecyBaHHsI OCTEOIEHIi 11 OCTEONOpPO3y i, TAKUM YMHOM,
MOJIMILEHHS 310POB’Sl 3pOCTaI0YOro OPraHi3My JUTUHMU.

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

Indopmania npo dinancyBannsa. Pobora BuKoHaHa B
pamkax HJIP 3a OromKeTHi KOIITH.

Buecok aBTopiB. Anmunkin FO.I. — KOHUEMIS i TU-
3aiiH gochimkeHHs; Mapywxo FO.B. — aHaji3 oTpuMaHuX
nanux; Omenvuenko JI.1., Mykeiu O.M. — aHai3 oTpuMa-
HUX JAHUX, HamucaHHs TekcTy; Jwoosik T.A., bordapen-
xo H.IO., boskyn O.A., Icmakaesa /.JI. — 30vpaHHs i1 00-
poOka MaTtepialliB.
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Calcium homeostasis and certain aspects of its disturbances in juvenile idiopathic arthritis

Abstract. Background. In the pathogenesis of juvenile idio-
pathic arthritis (JIA), the main role is played by immunopathologi-
cal changes in the body with a loss of tolerance to the elements of
own tissues; herewith, disorders of calcium and bone metabolism
are very important. Such changes occur as a result of autoimmune
inflammation, pharmacotherapy, and the influence of a number of
other factors that negatively affect calcium homeostasis in the body.
Purpose: to study the features of calcium homeostasis and certain
aspects of its disorders with an assessment of the structural and
functional state of bone tissue, taking into account clinical subtypes
and disease activity. Material and methods. Sixty-two children with
JIA aged 3.5 to 16 years were examined, of them 11 had systemic
and 51 had oligo- and polyarthritis. There were determined serum
concentrations of a total calcium using the Lachema test kit (Czech
Republic), protein-bound and ultrafiltered fractions, content of in-
organic phosphorus (with the generally accepted spectrophotomet-
ric method using the Cobas 6000 analyzer and test systems by Roche
Diagnostics, Switzerland), the activity of total alkaline phosphatase
and its isoenzymes (bone and intestinal) using the Lachema test sys-
tem (Czech Republic). Ultrasonic osteometry of the calcaneal (tra-
becular) bone was performed on the Achilles device (Lunar, USA).
Results. A significant decrease was found in the average concentra-
tion of total calcium, protein-bound calcium in systemic JIA and
in high disease activity. The concentration of the ultrafiltered cal-
cium fraction decreased only with high disease activity. The average
concentration of inorganic phosphorus in children with oligo- and
polyarthritis was within the normal range, while in systemic JIA it
decreased. A significant decrease in the serum content of inorganic

phosphorus, as well as in the activity of total alkaline phosphatase
and its bone isoenzyme was detected in patients with high activity of
systemic JIA. In patients with JIA (oligo-, polyarthritis) character-
ized by a slowly progressive rheumatic process, only the indicator of
broadband ultrasound attenuation significantly changed during the
first year of the disease, while the speed of ultrasound propagation
and the index of bone tissue strength were not changed. In patients
with a longer duration of the disease, all densitometric indicators
decreased significantly. In the group of patients with systemic JIA
and a rapidly progressive course, high activity of the disease that re-
quired a glucocorticoid therapy, a significant loss of bone mass was
noted by the end of the first year of the disease. Conclusions. In
JIA, there are changes in the concentration of total calcium and its
protein-bound and ultrafiltered fractions in the blood serum, which
indicate the tension of calcium-phosphorus metabolism and pos-
sible calcium deficiency in the body already at the early stages of
the pathological process. A decrease in the activity of the alkaline
phosphatase and its bone isoenzyme is associated with a violation of
the structural and functional changes in the bone system of patients
with JIA, which progresses with the duration of the disease. Patients
with JIA require timely diagnosis and monitoring of calcium-phos-
phorus metabolism disorders with an assessment of the structural
and functional state of the bone system for purposeful correction of
comprehensive therapy due to the use of drugs in order to increase
bone tissue regeneration, reduce the progression of osteopenia and
osteoporosis, and preserve the health of the growing organism.
Keywords: juvenile idiopathic arthritis; calcium; alkaline phos-
phatase; vitamin D; children
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Impact of the Cardiovascular Health Integrated Lifestyle
Diet on nutritional profile and dietary compliance
in Ukrainian pediatric patients with heterozygous familial
hypercholesterolemia

Abstract. Background. Hypercholesterolemia is a risk factor for atherosclerosis and cardiovascular disease; it is also
a significant contributor to mortality from major adverse cardiovascular events. Medical nutrition therapy and proper
physical activity level are all important parts of prevention strategy for patients with familial hypercholesterolemia (FH).
The aim of our study was to determine the impact of the Cardiovascular Health Integrated Lifestyle Diet (CHILD-1)
on the nutritional profile of patients with FH compared to the healthy peers and to identify possible deviations from the
required daily nutrient intake. Materials and methods. Fifteen patients with FH included in the study were interviewed
using an adapted Food Frequency Questionnaire. Their nutritional status was assessed with Anthro+ WHO software.
The average daily intake of FETA nutrients and its possible correlation with other parameters were analyzed using SAS
OnDemand for Academics software. Results. The results suggest a lack of complete dietary compliance in all age groups
of patients. Patients with FH aged 5—9 years consumed more fat than recommended daily intake level. There was a
significant deficit in vitamin D. Children with FH aged 10— 14 years consumed less carbohydrates and fats per day, showed
the deficiencies in protein, calcium, iron, iodine, zinc, vitamin D. Patients with FH aged 15— 18 years had a slightly
increased daily intake of cholesterol and vitamin D deficiency. This age group was the only to exceed the recommended
daily cholesterol intake level. Age and gender had no effect on nutrient intake (p > 0.05). A statistically significant gender
difference in intake of certain nutrients was recorded at ages 5—9 and 10— 14 years only in the group of patients with FH,
with higher levels in male patients. Conclusions. The diets of patients with FH and healthy children in all age groups were
unbalanced, containing little protein and many non-recommended ingredients. Non-adherence to dietary treatment in
patients with FH is associated with a lack of motivation, inadequate education of children and parents and a general lack
of medical attention. Treatment of these patients requires a multidisciplinary team with a family-oriented approach that
is focused on self-management skills development in a child. The FH management guidelines should include provision of
medical nutrition therapy and step-by-step monitoring of growth and development.

Keywords: children; familial hypercholesterolemia; nutritional profile; dietary compliance; CHILD- 1

Introduction rating the development of atherosclerosis. Medical nutrition

Heterozygous familial hypercholesterolemia (FH) is an
autosomal dominant disease caused by genetic mutations of
the low-density lipoprotein receptor (LDL) receptor, apoli-
poprotein B or proprotein convertase subtilisin/kexin type
9. The mutations disrupt normal plasma LDL-C clearance,
resulting in lifelong increases in LDL-C levels and accele-

therapy is an important component of the familial hyper-
cholesterolemia treatment, especially in pediatric patients
who are not yet able to take statins and other lipid-lowering
drugs due to age restrictions.

The international community has recognized that nu-
trition is the key to shaping a child’s health in adulthood

© «3popos'a gutukny / «Child's Health» («Zdorov'e rebenka»), 2022
© Bupaseub 3acnascobkmit 0.10. / Publisher Zaslavsky 0.Yu., 2022

[Nina kopecnonzeHuii: Kynbunubka €Ba-Eminia boraanisHa, acucteHT kadenpu nepiatpii N2 2, HauionanbHuit yHiBepcuteT oxopou 3a0po’a Ykpaiu imehi I1.J1. Lynuka, Byn. loporoxuubka, 9,
M. Kuig, 04112, Ykpaita; e-mail: evaemiliakulchytska@nuozu.edu.ua; KontakTHuii Ten.: +-38 (063) 100 43 42.
For correspondence: Yeva-Emiliia Kulchytska, Assistant Professor at the Department of Pediatrics 2, Shupyk National Healthcare University of Ukraine, Dorohozhytska st., 9, Kyiv, 04112, Ukraine; e-mail:

evaemiliakulchytska@nuozu.edu.ua; phone: 4-38 (063) 100 43 42.
Full list of authors information is available at the end of the article.

12 3AOPOB 1 AUTUHW, ISSN 2224-0551 (print), ISSN 2307-1168 (online)

Tom 17, N2 8, 2022



KAiHiyHa neaiatpia / Clinical Pediatrics

[1]. Most initiatives focus on early childhood as a factor that
can contribute to or destroy a child’s genetic potential. The
newly released WHO/UNICEF Nurturing Care Frame-
work outlines what is needed to help children thrive: good
health, adequate nutrition, responsive caregiving, opportu-
nities for early learning, security and safety [2]. The World
Health Organization acclaims that people should receive es-
sential nutrition and nutritional support to maintain their
future health [2]. When children’s diets fail to provide the
nutrients they need for healthy growth, they may require
micronutrient supplements or treatment for malnutrition
(including obesity).

At the same time, the pyramid of services for the pedi-
atric population distinguishes three levels — universal, tar-
geted and assigned. Children with familial hypercholeste-
rolemia may benefit from a targeted approach to nutritional
management that addresses individual risks and provides
additional support for medical nutrition therapy, including
the Cardiovascular Health Integrated Lifestyle Diet, or
CHILD-1.

The aim of our study was to determine the impact of the
CHILD-1 on the nutritional profile of pediatric patients
with heterozygous familial hypercholesterolemia compared
to their healthy peers using self-reported nutritional data
and to identify possible deviations from the required daily
nutrient intake.

Materials and methods

A retrospective study was conducted of pediatric patients
from all regions of Ukraine who were seen in the Depart-
ment of Cardiology at Kyiv City Children’s Clinical Hos-
pital No. 1.

Inclusion criteria for the study were: a confirmed diag-
nosis of familial hypercholesterolemia for at least 6 months,
age between 5 and 18 years, adherence to prescribed lipid-
lowering therapy and an appropriate diet (CHILD-1),
signed informed consent by a child and parent(s) or legal
guardian(s). Exclusion criteria were withdrawal of informed
consent, age less than 5 years, interruption of lipid-lowering
therapy > 1 month, presence of a confirmed disease or con-
dition other than FH that causes lipid metabolism disorders
(diabetes mellitus, hypothyroidism, nephrotic syndrome,
chronic kidney disease, primary cholangitis, obstructive
jaundice, obesity, Cushing’s syndrome, pheochromocytoma
and etc.); intake of medications that cause lipid metabolism
disorders (amiodarone, thiazide diuretics, beta-blockers,
glucocorticoids, estrogens, androgens, immunosuppres-
sants, anticancer agents, antipsychotics, HIV-1 protease in-
hibitors, anticonvulsants, retinoids, growth hormones and
others).

One hundred and eighteen children were examined be-
tween January and December 2021. Fifteen of them met the
inclusion criteria and agreed to participate in the study, with
informed consent given by both the children and parent(s)
or legal guardian(s). Three patients withdrew their informed
consent.

Children with familial hypercholesterolemia (n = 15)
were included in the study group (hereinafter referred to as
patients). The Dutch Lipid Clinic Network Score was used
to establish the diagnosis of familial hypercholesterolemia

[3]. The surveyed children were mostly in the age range of
5—17 years (55 % boys and 45 % girls). The control group
(n=21) consisted of healthy peers (hereinafter referred to as
controls). Subsequently, the children were stratified by age.
The following age groups were identified according to the
WHO guidelines: 5 to 9, 10 to 14, and 15 to 18 years. The
groups were representative of age and sex.

The recommended nutrient intakes according to
CHILD-1 were < 300 mg cholesterol per day, < 30 % fat,
50 % carbohydrate and 20 % protein of the age-appropriate
daily caloric requirement [4]. Dietary recommendations
for healthy peers in the control group were regulated by the
current Order of the Ministry of Health of Ukraine “Norms
of physiological needs of the Ukrainian population in basic
nutrients and energy” [5].

Children with familial hypercholesterolemia included in
the study were interviewed using an adapted Food Frequen-
cy Questionnaire (FFQ) EPIC Tool for Analysis (FETA,
University of Cambridge) [6]. The interview was conducted
with parents present as it was requested by all patients.

The FETA is designed to measure the participant’s usual
food intake during the previous year. The main part of the
questionnaire contains a list of the 130 most frequently and
infrequently consumed food items. For each item on the
list, participants are asked to indicate their usual frequency
of consumption by selecting one of nine frequency catego-
ries. Categories range from “never” or “less than once a
month” to “6+ times a day”. Portions are reported in units
or usual portions (e.g., one apple, one slice of bread) or in
household measures (e.g., glass, cup, spoon). Each item in
the questionnaire was assigned an average portion size (this
portion size is the same for all participants, regardless of
their gender or age). The input data were processed in the
FETA software.

The following data were obtained regarding the ave-
rage daily intake of nutrients, such as: daily energy intake
(kcal), cholesterol (g), total proteins (g), total fats (g), total
carbohydrates (g), vitamins (A (mcg), B, (mg), B, (mg), B,
(mg), B, (mcg), C (mg), D (mcg), E (mg)) and micronutri-
ents (calcium (mg), copper (mg), iron (mg), iodine (mcg),
magnesium (mg), phosphorus (mg), selenium (mcg), zinc
(mg)). A deviation of 25 % or more from the recommended
level was considered a deficiency or a surplus, respectively.

The auxological parameters (weight, height, body mass
index (BMI)) were obtained by routine anthropometry. Nu-
tritional status was assessed using the Anthro+ WHO analy-
ser (weight-for-age, stature-for-age and BMI-for-age in %o
and by z-score) and the corresponding WHO growth charts
for each patient. The WHO classification criteria were used
to determine the nutritional status [7]. The cut-off points of
z > 2 identify children with high weight-for-stature (over-
weight) [8].

The study was conducted in accordance with the Dec-
laration of Helsinki, the Council of Europe Convention on
Human Rights and Biomedicine, and Ukrainian laws go-
verning research on human subjects.

Statistical analysis

Average daily FETA nutrient intake data were described
using mean (M) and standard deviation (SD). To evaluate
possible correlations between variables of age, sex, patient/
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control group affiliation, weight, BMI, average daily energy
intake (kcal), and nutrients (cholesterol (g), total proteins
(g), total fats (g), total carbohydrates (g), vitamins and mi-
cronutrients), SAS OnDemand for Academics (SAS Insti-
tute Inc, North Carolina, USA) software was used. Data
were assumed to be normally distributed (verified analyti-
cally by Shapiro-Wilk test and graphically by Q-Q plot).
Statistical significance was set at p < 0.05.

Results

Auxological parameters revealed the following charac-
teristics in children with FH. The average weight-for-age
and stature-for-age of children with familial hypercholes-
terolemia were within the normal range of the WHO growth
charts. At the same time, BMI specified high body weight in
20 % and excessive body weight in 10 % of children with fa-
milial hypercholesterolemia of all ages. There were no obese
children (weight-for-age z-score greater than +3). One child
in the 5—9 years age group with familial hypercholestero-
lemia was found to have excessive body weight. On the other
hand, one patient in the same group had a reduced BMI (z-
score less than 1). In this age group, children mostly depend
on parental dietary suggestions, and this variation may indi-
cate low family compliance with dietary recommendations
or inadequate parental education. In terms of BMI, chil-
dren with familial hypercholesterolemia are somewhat sta-
ble at the age of 10—14 years, i.e., no children with excessive
body weight or obesity were observed, although those with
increased and decreased body weight were identified among
the patients. Patients aged 15—18 years are distributed in the
same way as the 10—14 years age group.

Beyond age stratification, a third of patients had a BMI
z-score below 1 (i.e., underweight), 20 % were slightly over-
weight (z-score greater than +1) and a third had signs of
being overweight (Fig. 1).

Analysis of anthropometric parameters by sex revealed
that boys with familial hypercholesterolemia are heavier

O < -1 z-score 0O > +1 z-score
W -1 z-score/+1z-score M >+2z-score

Figure 1. BMI distribution in the patient group

than girls, and 54.6 % of them have elevated BMI values,
while the body weight and stature-for-age individually were
within the normal reference levels, but differ by more than 2
corridors (i.e., development cannot be called harmonious).
At the time of adolescence (15—18 years), 60 % boys had
increased body weight or were overweight, while girls of this
age did not have BMI that exceeds the maximum threshold.

There was no statistically significant difference in weight
and BMI in all age groups and sexes between patients and
controls (p > 0.05).

According to the FFQ, patients with familial hypercho-
lesterolemia, regardless of sex and age, consumed chicken
meat, wholemeal bread and crispbread, oatmeal, hard
cheese and avocado more frequently (5—6 times per week).
Sugar intake in children with FH was minimal (1—2 times a
month). Healthy peers in the control group consumed white
bread, chocolate biscuits, ketchup, sour cream, and sweet
carbonated beverages more frequently. Foods and meals
such as vegetable soup, chocolate, tea and various fruits
were consumed on average equally often by both patients
and controls (5—6 times a week).

The mean daily intake of nutrients over the last year (Ta-
ble 1) in patients with FH aged 5—9 years was 1946.54 kcal
(95% confidence interval (CI) 679.35-2701.56; SD
1104.12), 1375.88 kcal for those aged 10—14 years (95%
CI 1009.83—1912.13; SD 474.62), 2254.87 kcal for those
aged 15—18 years (95% CI 1590.78—2851.80; SD 536.02).
On average per day, children in the control group aged 5—9
years consumed 1565.53 kcal (95% CI 1022.9—-2428.2; SD
982.2), patients aged 10—14 years, 1763.37 kcal (95% CI
966.71—2356.96; SD 587.43), and those aged 15—18 years
consumed 1727.21 kcal (95% CI 809.90—4129.52; SD
1379.92), respectively.

For children with FH aged 5—9 years, the daily caloric
intake exceeded the CHILD-1 requirements by 11.23 %,
while the control group had a reduced intake by 10.54 % de-
spite the Ministry of Health of Ukraine requirements. At the
age of 10—14 years, children with FH had a reduced intake
by 41.45 %, the control group of the same age also had a
reduced intake by 24.96 %. The 15—18-year patients had a
reduced caloric intake by 11.77 %, while the control group
of the same age had it reduced by 32.27 %.

A statistically significant gender difference in caloric
intake was also observed in the group of FH patients aged
15—18 years. Boys consumed more calories (M = 2658.4,
SD =273.5) than girls (M = 1871.6, SD =262.9) (t=—3.23,
p=0.04,95% CI [—1561.0; —12.68]).

Analysis of protein intake in children with FH revealed
that on average, patients aged 5—9 years consumed 88.05
grams per day (95% CI 32.08—135.72; SD 52.31), children
aged 10—14 years, 55.37 grams (95% CI 41.50—81.86; SD
22.94), those aged 15—18 years consumed 120.40 grams
(95% CI 80.57—139.56; SD 27.18). The controls aged 5—9
years consumed 69.18 grams of protein (95% CI 53.14—
86.02; SD 14.98), those aged 10—14 years, 75.24 grams
(95% CI 28.99—120.65; SD 37.42) and those aged 15—18
years consumed 75.16 grams (95% CI 30.52—189.86; SD
68.81).

Thus, it was found that children with FH aged 5—9 years
exceeded the required protein level by 0.63 %, while the
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control group had the reduced protein intake by 72.33 %.
Children with FH aged 10—14 years had a reduced protein
intake by 52.88 %, and the control group of the same age
had it reduced by 76.99 %. The patients aged 15—18 years
had a reduced protein intake by 5.57 %, while the control
group had it reduced by 14.59 %.

The average daily intake of fats in patients was 68.15
grams (95% CI 23.47—-90.52; SD 38.69) in the 5—9 years
group, 44.24 grams (95% CI 29.71—67.60; SD 20.42) in the
10—14 years group and 86.16 grams (95% CI 66.42—104.68,;
SD 15.93) in the 15—18 years group. Children in the control
group aged 5—9 years consumed 53.76 grams of fat (95% CI
42.12—105.86; SD 24.53), those aged 10—14 years, 65.99
grams (95% CI 23.25-96.84; SD 32.07) and those aged
15—18 years consumed 69.76 grams (95% CI 25.04—188.83;
SD 69.83).

The findings have revealed that children with FH aged
5—9 years exceeded the required fat level by 16.84 %, while
the control group had the reduced fat intake by 12.34 %.
Children with FH aged 10—14 years had a reduced protein
intake by 43.52 %, and the control group of the same age
had it reduced by 17.51 %. The patients aged 15—18 years
exceeded requirements of fat intake by 1.36 %, while the
control group had it reduced by 14.59 %.

Carbohydrate intake analysis showed that patients with
FH aged 5—9 years consumed 262.11 grams (95% CI 90.64—
401.29; SD 157.82), children aged 10—14 years, 202.29
grams (95% CI 139.64—261.16; SD 60.84), those aged 15—
18 years consumed 266.50 grams (95% CI 179.14—376.07,

SD 87.42). The average carbohydrate intake for the control
group was 215.39 grams (95% CI 188.73—376.34; SD 67.29)
for those aged 5—9 years, 232.02 grams (95% CI 171.46—
301.41; SD 54.12) for those aged 10—14 and for those aged
15—18 years, 213.98 grams (95% CI 123.98—446.75; SD
132.27).

Children with FH aged 5—9 years exceeded the required
carbohydrate level by 19.82 %, while the control group by
240.11 %. Children with FH aged 10—14 years had a re-
duced carbohydrate intake by 61.15 %, and the control
group of the same age by 40.51 %. The patients aged 15—18
years had a reduced carbohydrate intake by 16.37 %, while
the control group had it reduced by 39.64 %.

It is worth noting that there is a statistically significant
difference in nutrient intake between the sexes in the pa-
tient group, which was not observed in the control group.
Thus, in the 10—14 years age group, boys with FH con-
sumed on average more fat (M = 67.01, SD = 0.83) than
girls (M = 32.57, SD = 4.03) (t = —11.83, p < 0.01, 95%
CI [—46.97; —21.91]). Boys with FH also consumed more
protein (M = 81.21, SD = 0.91) than girls (M = 42.13,
SD = 0.90) (t = —43.15, p < 0.01, 95% CI [—42.97;
—35.18]).

Regarding daily cholesterol intake (Fig. 2), FH patients
aged 5—9 years consumed 238.83 mg (95% CI1 91.50—398.03;
SD 153.60), children aged 10—14 years, 145.21 mg (95% CI
77.08—232.97; SD 79.77), and those aged 15—18 years con-
sumed 389.89 mg (95% CI1 336.77—446.35; SD 45.44). Inthe
control group, the daily cholesterol intake was 266.71 mg for

Table 1. Average daily macronutrient intake in surveyed children (M = SD)

Parameter Patients Controls p
5-9years
Energy (kcal) 1946.54 £ 65.12 1565.53 + 124.89 0.79
Total carbohydrates (g) 262.11 + 157.82 215.39 + 123.21 0.82
Total proteins (g) 88.05+52.31 69.18 + 32.98 0.78
Total fats (g) 68.15 + 38.69 53.76 £ 27.48 0.77
Cholesterol (mg) 238.83 £ 32.54 266.71 £ 48.02 0.88
10-14 years
Energy (kcal) 1357.88 £ 474.62 1763.37 £ 587.43 0.39
Total carbohydrates (g) 202.29 + 60.84 232.02 + 54.12 0.52
Total proteins (g) 55.37 £ 22.94 75.24 + 37.42 0.45
Total fats (g) 44.24 + 20.42 65.99 £ 32.07 0.35
Cholesterol (mg) 14521 £ 79.77 236.62 £ 135.17 0.35
15-18 years
Energy (kcal) 2254.87 £ 536.02 1727.21 £ 379.92 0.49
Total carbohydrates (g) 266.50 £ 87.42 213.98 + 132.27 0.51
Total proteins (g) 120.40 + 27.18 75.16 £ 65.81 0.24
Total fats (g) 86.16 £ 15.93 69.76 £ 69.83 0.63
Cholesterol (mg) 389.89 £ 45.48 239.54 £ 299.36 0.36

Note: values outside the age-specific reference range are highlighted in bold.
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those aged 5—9 years, 236.62 mg for those aged 10—14 years
(95% C191.93—394.86; SD 135.17), and 239.54 mg for those
aged 15—18 years (95% CI 56.76—764.14; SD 299.36).

FH patients aged 5—9 years had a required cholesterol
level by 20.39 %, while the control group had it reduced by
11.10 %. Children with FH aged 10—14 years had a reduced
cholesterol intake by 51.60 %, and the control group of
the same age had it reduced by 21.13 %. The patients aged
15—18 years exceeded the requirements of cholesterol in-
take by 29.96 %, while the control group had it reduced by
20.15 %. The CHILD-1 recommended cholesterol level of
less than 300 mg/day was exceeded by FH patients only in
the 15—18 years age group. No statistically significant diffe-
rences in cholesterol intake were observed between patients
and controls.

An analysis of daily average micronutrient and vitamin
intake over the last year revealed the following in children
with FH and controls (Fig. 3, 4, Table 2).

Female FH patients aged 10—14 years consumed less
calcium with food (M = 439.9, SD = 85.42) than males
(M = 867.3, SD = 89.21) (t = —4.85, p = 0.03, 95% CI
[—803.3; —51.64]). Boys consumed more iodine (M = 128 .4,
SD = 4.84) than girls (M = 55.43, SD = 14.49) (t = —6.75,
p = 0.02, 95% CI [—119.5; —26.42]). Male patients con-
sumed more phosphorus (M = 1359.9, SD = 104.3) than
females (M = 750.5, SD = 5.79) (t = —8.25, p = 0.01, 95%
CI [-927.3; —291.5]).

Vitamin B, intake was statistically significantly different
in the 10—14-year-old patient group. Boys with FH con-
sumed more vitamin B, (M = 1.60, SD = 0.03) than girls
(M=0.85,SD=0.13) (t=-7.74,p=0.01,95% CI [—1.17;
—0.33]).

Male patients in the 15—18 years age group con-
sumed more iodine (M = 154.1, SD = 8.15) than females
(M=129.3,SD=3.77) (t=—4.84,p=0.01,95% CI [—41.17;
—8.49]). Thus, boys with FH consumed more phosphorus

(M =2086.4, SD = 9.41) than

girls (M =1476.2, SD =214.4)

5.67
0.0344

oM

400 -

300 -

Cholesterol, mg

(t=-3.82, p=10.03, 95% CI
[—1119.1; —101.3]).

Vitamin B, intake was
also statistically significant-
ly different in patients aged
15—18 years. Boys with FH
consumed more vitamin B,
(M = 2.05, SD = 0.13) than
girls (M = 1.67, SD = 0.11)
(t =—-3.45, p =0.04, 95% CI
[—0.73; —0.02]).

A partial Pearson corre-

T

200
J— lation was performed to test
whether there was an associa-
tion between the variables age,
sex, patient/control group af-
100 filiation, weight, BMI, average
daily energy intake (kcal) and
v T T nutrients (cholesterol (g), pro-
5-9 10-14 15-18 tein (g), fat (g), carbohydrate
Age group, years (2), and other variables) in the
Figure 2. Daily cholesterol intake in patients by age group patient and control groups.
Table 2. Nutrient deficiencies and surpluses in the surveyed children
Age group, years
5-9 10-14 15-18
Patients Controls Patients Controls Patients Controls
(n=5) (n=7) (n=5) (n=7) (n=5) (n=7)
Carbohydrates normal ™ ™ normal d
Fats normal normal normal normal
Proteins normal N A A normal normal
Cholesterol normal normal normal normal T normal
- - . Ca, vitamins Ca, Fe, |, Zn, Ca, Fe, Cu, Zn, - . Ca, Fe, Cu, |,
Deficiency Vitamin D AD vitamin D vitamin D Vitamin D\ 75 vitamin D
Se, Mg, P, Mg, Se, . . . . . .
Surplus vitamins A, B,, | vitamins B,, B, Se, vitamins B, | Se, vitamins B, | P, Se, vitamins Vitamins B, C
1 v e B..C B,,.C B, B, B, C 2
Bz, BG’ 812’ C, E B:LQ' C, E 12 1 6 12
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Partial correlation results showed that when controlling for
the variables age, sex and weight, there was no such relation-
ship in the patient group and in the control group (p > 0.05).
Thus, age and sex had no effect on nutrient intake.

Discussion

A condition such as familial hypercholesterolemia re-
quires mandatory medical nutrition therapy in addition to
targeted lipid-lowering treatment for effective secondary
prevention of cardiovascular diseases.

Our research findings suggest that not only FH patients
but also their healthy peers in the control group need medi-
cal intervention to change eating habits. From the perspec-
tive of Williams (2022) [9], a family-oriented approach is
needed for pediatric patients with dyslipidemia, among
others. Modi [10] mentioned family coping style, which
the child perceives during the process of growing up, as one
of the modifiable factors in the structure of children’s self-
management. Therefore, to implement a successful medical
nutrition therapy, a physician will have to change the ea-
ting habits of the whole family,

cies and surpluses in children with familial hypercholeste-
rolemia.

Despite counselling support from a dietitian, our patients
failed to achieve complete dietary compliance, with controls
in the 5—9 and 10—14 years age groups having a more irra-
tional diet, as in the Molven (2013) study [12]. It implies that
the eating habits of healthy children may also be compro-
mised for various reasons, and that the youngest age groups
need if not advice from a dietitian, then at least the attention
of a general practitioner or pediatrician to their diet. In pre-
schoolers, a healthy eating lifestyle is essential in preparation
for the transition to an adult diet. Often trying new foods and
freely choosing favorite foods in small portions leads to ir-
rational component composition. The nutritional habits
of school-age children are strongly influenced by environ-
mental factors, so it is important to shape food behaviour in
advance because of the risks involved and to counterbalance
negative peer influences by increasing dietary compliance.

A lack of motivation is cited as one of the reasons for
low compliance in 86 % of pediatric and adolescent patients

which, given our specific cir-

cumstances, will not have one |2 —
FH patient, but his affected 515‘13- | ’
sibling and/or parent. In our W—
view, every emphasis should |Z ————
be placed on developing the %1‘5'13?'
self-management skills of the [—
pediatric patient from a very ém_ﬁ— _
early age, with comprehensive |3 =
information and psychological .
support from health care pro- |3 10_14____—
viders and the family. & '_

In addition to the family . i
coping style, many other ex- g 5-9 g : :
ternal factors influence a |[3& —
child’s adherence. A concept | e——
for decision making by parents § 5-9 .
(or carers) as formulated by | e

Hughes (2020) [11], according 0

3000 4000 5000 6000 7000 BOOD

to which a balance between the |
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needs and preferences of the
child can be achieved by taking

Figure 3. Micronutrient daily intake in patients and controls by age groups

into account influences such

as the socioeconomic status gis-ms_
of the family, the availability | E—
and knowledge of provision in g 152 EF—
the market, the ability to judge |£ |
its quality (including through |2 p——
proxies and after directed |50
learning), etc. i F
Based on our extensive |2 10-14
.. . .| |
empirical evidence, the multi- 5
disciplinary team approach to § 5. —
FH treatment is made easier |& —
when a dietitian is involved. 2 ‘_
The available literature |5 #2

does not provide conclusive
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Figure 4. Vitamin daily intake in patients and controls by age groups
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with FH in a study by Langslet (2021) [13]. According to
Faehn [14], it was the genetic confirmation of familial hy-
percholesterolemia that motivated patients to take better
care of their diet. At the same time, it should be noted that
dietary disturbances in healthy controls are a global prob-
lem and require increased medical interventions to promote
healthy lifestyles, in particular a rational diet and adequate
levels of physical activity.

An unbalanced diet, foods high in trans fats and large
quantities of high-processed food can lead to premature pu-
berty, a process we have seen for decades according to Soli-
man [15].

Energy-dense, nutrient-poor food consumption is not
only a problem in children, but also in adults [16]. All age
groups of controls consumed sugar, sweetened carbonated
drinks, white bread, chocolate biscuits, sour cream and
tea equally often (5—6 times a week). The consumption of
energy-dense, nutrient-poor foods accounts for a significant
proportion of the modern children diet, which may be a risk
factor implementing a genetic predisposition to the deve-
lopment of various chronic pathologies in adults. Overall,
the results of the nutrition profile analysis of healthy peers
suggest that there is a lack of nutrition education culture in
families.

An analysis of the Health Behaviour in School-aged
Children study, the Ukrainian Dietitian Association study,
IPSOS (2019) and STEPS in Ukraine (2019—2020) suggests
a number of conclusions:

— child nutrition standards in Ukraine have not been
revised for more than 15 years;

— the nutritional profile structure of children of all ages
does not correspond to current trends in healthy eating;

— the changes that have taken place in legislation re-
garding the physiological needs of the population for basic
nutrients and energy concern only the categories of school
children provided with free meals;

— the link between nutrition and the occurrence of non-
communicable diseases, such as obesity, diabetes, cardio-
vascular disease and certain cancers, has been proven.

Conclusion

The diets of patients with familial hypercholesterolemia
and healthy children in all age groups were unbalanced,
containing little protein and many non-recommended in-
gredients. Healthy children in the control group were equal-
ly at increased risk of being overweight or obese.

Patients with familial hypercholesterolemia often fail to
comply with dietary treatment recommendations. Non-ad-
herence to recommended dietary treatment in those with fa-
milial hypercholesterolemia is associated with a lack of mo-
tivation, inadequate education of children and/or parents
and a general lack of medical attention. Treatment of these
patients requires a multidisciplinary team that includes a
psychologist and dietitian. Although a family-oriented ap-
proach is necessary, as it involves parents and siblings with
FH, it must also be balanced with the development of self-
management skills in pediatric patients and encouraged in
every possible way by the health care provider.

The guideline for the management of familial hyper-
cholesterolemia should include provision of medical nu-

trition therapy, careful step-by-step monitoring of growth
and development, which we consider to be the two essential
components necessary for the successful treatment of these
patients.
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HauioHAAbHWET yHIBECUTET OXOPOHM 3A0POB S1 YkpaiHu iMeHi .. LLyrka, M. Kvis, YkpaiHa

Bnaue aAietn CHILD-1 Ha xap4oBuin npodiAb i AIETUMHUIA KOMINAQEHC
B YKPATHCBbKUX NEAIATPUYHMX NALIEHTIB i3 reTepo3UroTHOIO CiMENHOIO rinepxoAecTepuHeMiero

Pe3iome. AkryansnicTs. [inepxosnectepuneMis € (hakTopom pu-
3UKY aT€POCKIIEPO3Y Ta CEPLIEBO-CYAMHHUX 3aXBOPIOBAHbB, a TAKOX
3HAQYHUM YMHHUKOM CMEPTHOCTI BiJl OCHOBHUX HECTIPUSTIMBUX
CepleBO-CyIMHHUX Moiii. JIikyBaabHa Ai€ToTeparisi Ta HaTeXKHU I
piBeHb (i3NYHOI AKTUBHOCTI € BaXKJIMBUMU CKIIAJJOBUMHU CTpATeTil
npodiTaKTUKKN B TALIIEHTIB i3 CIMEMHOIO TillepXoJIeCTepUHEMIEIO
(CT’). MeTo10 HaIlloro T0CTiIKeHHs 0y/10 BA3HAYMTH BILUTUB TETH
CHILD-1 nHa nyrputuBHMii nipodinb nauienTis i3 CI' nmopiBHsI-
HO 3i 30pPOBUMU OMHOJITKAMU Ta BUSIBUTU MOXJIMBI BiIXWJICHHS
BiZl HEOOXiTHOTO TOOOBOTO CHOXMBAHHSI HYTpieHTIB. Martepiaan
Ta MeToau. 36op naHux y 15 maienTiB i3 CI, BKIIOYEHUX y J0-
CITIKeHHST, OyJ10 MPOBEACHO 3a JOMOMOT0I0 aaanToOBAHOIO OMK-
tyBanbHuka Food Frequency Questionnaire. Ixuiit HyTpuTuBHMit
cTaTyc OIHIOBAIW 3a IOMOMOrol aHafizatopa Anthro+ WHO.
JaHi mpo cepenHbOm000Be crioxkuBaHHS HyTpieHTiB FETA Tta
MOXKJIMBI KOPEJIsLii 3 iHIIMMU NTapameTpamMu OyJiv MpoaHali30BaHi
3 BUKOPUCTAHHSIM TporpamHoro 3abdesneyeHHs: SAS OnDemand
for Academics. Pe3yabTaT. OTpuMaHi pe3y/IsTaTi CBiIdaTh Mmpo
BIJICYTHICTb TOBHOTO AIETUYHOTO KOMIUIAEHCY B YCiX BIKOBUX Ipy-
nax nauieHTiB. [amienTn 3 CI' BikoM 5—9 pokiB crioxkuBaiu Oisib-
e xupiB. Crocrepirascst 3HauHuii aediuut Bitaminy D. it 3
CI BikoM 10—14 poKiB crioxuBajJd MeHIIE BYIJIEBOIIB Ta XXKUPiB

Ha o0y, aje Manu nedinuT 6iKa, Kaiblilo, 3ajli3a, Hoy, IMHKY
ta Bitaminy D. [TatienTtu 3 CI' Bikom 15—18 pokiB Mamnu aero min-
BUILIEHE JOOOBE CITOXKMBAHHS XOJIECTEPHMHY Ta AeDIillUT BiTaMiHy
D. Llg BikoBa rpyna Oysia €eIMHOIO, siKa TIEPEeBUIILyBajia PEKOMEH-
TIOBAHUIA TIETOO PiBEeHb TOOOBOTO CTIOKMBaHHS XonecTepuHy. Ko-
pensiuiiHUI aHaJIi3 TT0Ka3aB, 110 BiK i CTaTh HE BIUIMBAJIN HA BXU-
BaHHs1 HyTpieHTIB (p > 0.05). CTaTMCTUYHO 3HAYyIa TeHAECpPHA
pi3HHULIS Y BXXMBaHHI MEBHUX HYTPIEHTIB OyJa 3adikcoBaHa y Billi
5—9110—14 poxiB Tizbku B rpymi nauieHTiB i3 CI, mpuuomMy piBeHb
CITOXXMBAHHS OyB BUILUM y XJIONMUKKiB. BUCHOBKH. Parionu xap-
yyBaHHs xBopux Ha CI' Ta 310poBUX [IiTeil Y BCiX BIKOBUX IpyIax
Oy/u He30aTaHCOBAaHUMM, MICTHJIM MaJsio OiJika Ta 6arato HepeKo-
MEH/IOBaHUX iHrpenieHTiB. HemoTpumanHs nietotepartii y XBopux
Ha CI’ moB’s3aHe 3 BiICYTHICTIO MOTMBALIii, HEIOCTATHHOIO OCBi-
TOIO JiiTeli i OaTbKiB Ta HeCTayeto yBaru 3 00Ky Jikapis. JIikyBaHHS
TaKUX MAUi€HTIB MOTpeOye MyIBTUAMCLUITTIHAPHOI KOMAaHIN i3
3aCTOCYBAaHHSIM CiMEITHO-OpPIEHTOBAHOTO ITiIXOY, CIIPSIMOBAHOTO
Ha PO3BUTOK Y IMTUHM HAaBUYOK caMoopraHizaiii. KepiBHUIITBO
3 BemeHHST CI' MOBMHHO BKJIIOYATH 3a0e3Me4YeHHs JIiIKYBaJIbHOIO
XapuyBaHHs Ta MMOSTAITHUI MOHITOPUHT (hi3MUHOTO PO3BUTKY.
KiouoBi ciioBa: nitu; cimeiina rinepxonecteprHeMisi; Xapuo-
Buii ipoink; mieTnuHmii komrutaeue; CHILD-1
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The pathogenetic role of vitamin D and vitamin D-binding
protein in the development of urinary tract infection
in children

Abstract. Background. The aim of the research was to study the content of 1,25(0H),D, and vitamin D-binding
protein (DBP) in the blood serum of children with urinary tract infections, taking into account the clinical form of the
disease, and to determine their pathogenetic role in the development of urinary tract infections. Materials and methods.
The study groups consisted of 84 children (mean age — 10.0 £ 1.3 years). The main group was divided into subgroups:
the first one — 17 children with acute pyelonephritis, the second one — 21 patients with chronic pyelonephritis, the
third one — 16 children with acute cystitis, the fourth one — 10 patients with unspecified urinary tract infections. The
control group consisted of 20 relatively healthy children. The content of 1,25(0OH),D, and DBP was investigated by
immunoenzymatic analysis. Results. It was found that the development of the inflammatory process in the urinary tract
was accompanied by a statistically significant (p < 0.01) decrease in the level of 1,25(OH),D, in the blood serum of
the children of the main group compared to the controls. The level of 1,25(OH),D, in patients of all subgroups was
significantly lower than that of the control group (p < 0.01), but there was no statistical difference between them. Serum
level of DBP in the main group was statistically significantly (p < 0.05) increased compared to the controls, but we did
not find a statistically significant difference between the subgroups studied. Conclusions. The development of an acute
inflammatory process in the urinary tract in children occurs against the background of a statistically significant decrease
in the blood level of 1,25(OH) ,D, combined with high levels of vitamin D-binding protein. This serves as a pathogenetic
basis for the need to develop therapeutic and prophylactic schemes for prescribing vitamin D to children with urinary tract
infections.

Keywords: children; urinary tract infection; vitamin D; vitamin D-binding protein

Introduction

Despite significant advances in diagnosis and therapy,
urinary tract infections (UTIs) are still widespread bacte-
rial infections of childhood [1], second only to respiratory
diseases in terms of prevalence. Delay in diagnosis and ap-
propriate therapy can lead to serious complications such as
renal scarring, hypertension and chronic kidney disease [2].
At present, the issues of the peculiarities of the immune sys-
tem functioning in children, which allowed the inflamma-
tory bacterial process to develop in the urinary system, and
in some cases even created the conditions for the chronicity
of the UTI process, remain uncertain. It is suggested that

urinary tract protection may be highly dependent on specific
soluble mediators derived from epithelial cells one of which
is the bactericidal antimicrobial peptide cathelicidin, whose
expression is stimulated by 1,25(OH),D, in epithelial cells,
macrophages/monocytes, and neutrophils [3].

In recent years, several hundred reports on multicenter
studies and meta-analyses dedicated to the study of the
pathogenetic role of vitamin D in various pathological con-
ditions have been conducted and published.

It is known that vitamin D is largely a regulator of in-
nate immunity, although its classic functions are regulation
of calcium-phosphorus homeostasis and control of bone
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metabolism [4]. To date, many studies have focused on in-
vestigating the causes and consequences of reduced synthe-
sis of 1,25(0H),D, by the kidneys. It has been shown that
the active form of vitamin D, stimulates autophagy, which
has become a factor and mechanism critical for the con-
trol of intracellular pathogens, while 1,25(0OH),D,-induced
expression of the antimicrobial peptide LL37, which has
pronounced antimicrobial properties, is a key component
of anti-inflammatory responses [5]. Cathelicidin has the
ability to suppress the inflammatory cascade that occurs
after the attachment of the pathogen to the uroepithelium,
thus alleviating the severity of UTTI [6]. Various authors have
shown that 1,25(OH),D; inhibits the expression of Toll-like
receptors on monocytes and the production of some in-
flammatory cytokines, such as interleukin (IL) 2, IL-6 and
IL-17 [7]. Vitamin D deficiency can cause hypocalcemia,
which, in turn, reduces the activity of neutrophils and lym-
phocytes [6]. All this suggests that the active form of vitamin
D, 1,25(0OH),D,, is able to control immune function at dif-
ferent levels.

Because vitamin D is highly lipophilic, there is an urgent
need for serum protein carriers to ensure efficient delivery
to target cells [8]. One of these is vitamin D-binding protein
(DBP). DBP is mainly synthesized by liver parenchymal
cells and expressed in several tissues, including liver, kidney,
gonads, fat, and neutrophils. As a rule, it performs a trans-
port function for various ligands and participates in the re-
gulation of immune and inflammatory processes [9]. Due to
the high ability to bind vitamin D and its metabolites, it reg-
ulates their bioavailability, increasing biological half-life and
protecting them from hydroxylase-mediated catabolism [9].
Alshahawey M. (2021) notes that DBP is not affected by vi-
tamin D levels, but is regulated by estrogen, glucocorticoids,
and inflammatory cytokines [10]. Typically, only 1-2 % of
the total circulating pool of DBP has bound vitamin D, and
this percentage never rises above 5 % [11]. Against this back-
ground, the literature contains a certain number of works
on the direct effect of DBP on the immune reactions [10,
12, 13].

So, this prompted us to study the role of vitamin D and
DBP in children with UTI.

The purpose: to study the content of 1,25(OH),D, and
DBP in the blood serum of children with urinary tract infec-
tions, taking into account the clinical form of the disease,
and to determine their pathogenetic role in the development
of urinary tract infections.

Materials and methods

We examined 84 children aged 6 to 14 years (the mean
age was 10.0 £ 1.3 years) who were hospitalized to the Za-
porizhzhia Regional Children’s Clinical Hospital in 2018—
2020. The main study group included 64 children with pri-
mary urinary tract infections. Patients with urinary tract
abnormalities, as well as those who received antibacterial
therapy prior to the experiment, were excluded from the
study. The children were divided into groups depending on
the classification and taking into account the criteria for the
diagnosis of UTI, according to the EAU guidelines, 2021
(levels of evidence I, II) [14], and the order of the Ministry
of Health of Ukraine No. 627 dated 03.11.2008 [15].

The main group children were divided into four sub-
groups: the first included 17 children with acute pyelo-
nephritis, the second — 21 patients with chronic pyelo-
nephritis, the third — 16 children with acute cystitis, the
fourth — 10 patients with unspecified urinary tract infec-
tions. The control group included 20 relatively healthy chil-
dren, representative by sex and age, without any inflamma-
tory signs of the urinary system.

The serum 1,25-dihydroxyvitamin D and DBP concen-
trations in patients included in the study were detected by
enzyme-linked immunosorbent assay (ELISA) using a com-
mercial kit by Immunodiagnostic Systems, 1,25(OH),D,
EIA (UK) and Human DBP ELISA Kit (Elabscience,
USA), respectively.

The results obtained were processed by the method of
variation statistics using statistical packages Excel and Sta-
tistica 13.0 (StatSoft Inc., No. JPZ8041382130ARCN10-J).
The method of correlation analysis with the calculation of
Spearman’s rank correlation coefficient was applied. The
non-parametric Mann-Whitney test (U) was used to assess
differences between indicators. Differences were considered
significant at p < 0.05.

All human studies complied with the ethical standards
of the Institutional and National Research Committee and
the 1964 Declaration of Helsinki and its subsequent amend-
ments or comparable ethical standards. Informed consent
was obtained from all individual participants included in the
study. A complete set of data on children, their parents and
physicians confirming the results of this study was not pub-
licly available due to limited initial ethics approvals.

Results

The results of the research are presented in Fig. 1, 2.

As can be seen from the data shown in Fig. 1, the de-
velopment of the inflammatory process in the urinary tract
was accompanied by a predicted statistically significant
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Figure 1. The content of 1,25(0OH) ,D, in the blood

serum of children with urinary tract infection who
were under observation
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(25.1 (24.0; 27.4) pg/ml, p < 0.01) decrease in the level of
1,25(0OH),D, in the blood serum of children who were un-
der our observation compared to the control group, where
this indicator was 54.1 (52.6; 61.87) pg/ml.

In the process of further work with the actual material,
we analyzed the content of 1,25(OH),D, in the blood serum
of children from the observation groups. The results of the
comparisons are presented in Table 1.

As expected, the level of 1,25(OH),D, in patients of all
selected subgroups was significantly lower than that of the
controls (p < 0.01), but without statistical difference between
them. The obtained data indicate that vitamin D deficiency
in children’s blood serum may contribute to the development
of UTI. The development of UTI might be a factor, which
leads to increased utilization and subsequent deficiency of
1,25(0OH),D,, considering that vitamin D plays a regulatory
role in the development of the innate immune response. In
particular, 1,25(OH),D, promotes the synthesis of such an-
timicrobial peptides as cathelicidin and (-defensins under
conditions of Toll-like receptors stimulation.

The next stage of our work was to study the level vitamin
D-binding protein in the blood serum of children who were
under our observation. This choice was due to the fact that
DBP, in addition to its main function, i.e. the transport of
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Figure 2. DBP content in the blood serum
of children with urinary tract infection who
were under observation

vitamin D metabolites, performs a number of other func-
tions, specifically influencing the functioning of the im-
mune system due to the activation of macrophages, partici-
pation in chemotaxis, etc. [16].

The obtained data showed a picture diametrically op-
posed to the one we observed during the analysis of the con-
tent of 1,25(OH),D,.

As can be seen in Fig. 2, the development of the inflam-
matory process in the urinary tract was accompanied by a
statistically significant (p < 0.05) increase in the serum level
of DBP in children of the main group compared to the con-
trols: 148.3 (136.8; 164.9) vs. 75.9 (17.5; 135.6) ng/ml, re-
spectively.

Later, according to the design of this study, we investigated
the content of DBP in the blood serum of children of selected
subgroups. The obtained results are presented in Table 1.

It was found that the development of the inflammatory
process in the urinary tract in children of all subgroups was
accompanied by an increase in the level of DBP in the blood
serum, but we did not find a statistically significant diffe-
rence between the subgroups studied.

Discussion

At present, there is no doubt about the role of vitamin D
in the implementation and regulation of the effects of innate
and acquired immunity [17]. It has been proven that the im-
munomodulatory effect of vitamin D is realized by expres-
sing its receptors on immune cells [18]. Thus, 1,25(OH),D,
mediates the expression of antimicrobial peptides such as
B-defensin and cathelicidin [19] an increased production of
which, in turn, enhances the direct antibacterial effect on
uropathogenic E.coli [20]. At the same time, the number of
studies investigating the role of vitamin D in inflammatory
diseases of the urinary system in children is quite limited.
Li X. et al. (2021), Sadeghzadeh M. et al. (2021) demon-
strated that the development of UTI occurred against the
background of a low level of vitamin D in the blood serum.
Hacthamdioglu D.O. et al. (2016) drew attention to the
presence of vitamin D deficiency in the group of patients
with UTI, they also noted that there was no significant dif-
ference between the serum vitamin D levels in patients with
upper and lower UTI. The results of our work confirmed
the stated data, namely, we noted a statistically significant
(p <0.01) decrease in the serum level of vitamin D in chil-
dren with urinary tract infections compared to the control
group, and did not find a significant difference between the
levels of vitamin D in the studied subgroups.

On the other hand, in the modern literature there are
some works in which the authors note an increased level of

Table 1. The content of 1,25(OH),D, and DBP in the blood serum of children with urinary tract infection
depending on the clinical form of the disease

Indicators Control group Subgroup 1 Subgroup 2 Subgroup 3 Subgroup 4
(n=20) (n=17) (n=21) (n=16) (n=10)
1,25(OH)2D3, 54.1 24.4 25.7 24.4 25.5
pg/m .6; 61. .1; 26. .0; 27. .9; 27. .8; 27.
/ml (52.6;61.87) (24.1; 26.0)** (24.0; 27.3)** (22.9; 27.3)** (24.8; 27.6)**
DBP, ng/ml 75.9 161 146.4 147.3 143
' né (17.5; 135.6) (136.9; 171.4)** (136.3; 163.1)* (142.4; 157.7)* (138.5; 163.2)*

Notes: * — p < 0.05 in comparison with the control group; ** — p < 0.01 in comparison with the control group.
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vitamin D in patients with urinary tract infections. Thus,
Mahyar A. et al. (2018) showed that the average level of
25(OH)D in the blood serum of children in the study group
was significantly higher than in the control group. At the
same time, there were no significant differences in the
content of vitamin D in the blood serum of patients with
acute pyelonephritis and cystitis. The authors recommend
not prescribing additional vitamin D, as this may lead to
an unregulated hyperactive immune response to infection,
which, in turn, may be responsible for the increased risk of
UTI [2].

At the same time, most authors point to vitamin D defi-
ciency in inflammatory diseases of the urinary system [1, 20,
21]. Thus, Zasloff M. (2007) explained that with vitamin D
deficiency, macrophages infected with bacterial agents can-
not sufficiently induce expression of a number of antibacte-
rial peptides. The lack of sufficient AMP synthesis creates
conditions for the development and progression of UTI, and
also deepens the severity of the disease [17, 22]. Thus, most
authors point to the need for further development of both
indications and schemes for the preventive and therapeutic
use of vitamin D in UTI [6, 18, 20].

Vitamin D-binding protein has not become so wide-
spread for research, although it was discovered in the 1960s.
In the works of various authors, it is noted that deficiency
or excess of vitamin D, resistance to vitamin D, idiopathic
hypercalcemia in childhood, osteoporosis, and many other
diseases do not affect the concentration of DBP in the blood
serum [9, 23, 24]. These data appear logical, if we take into
account the fact that only 5—10 % of the total amount of
DBP is necessary for the transport of vitamin D metabolites
to the point of realization of their biological effect [12]. DBP
is a multifunctional protein. Its other functions include the
ability to significantly enhance the chemotactic activity of
chemoattractants of neutrophils; induce the selective re-
cruitment of neutrophils; to absorb actin released from
damaged or dead cells and to form DBP-actin complexes all
of which underscore its important role during inflammation
[11]. The given data explain the results we obtained, namely
that the development of the inflammatory process in the
urinary tract was accompanied by a statistically significant
(p < 0.05) increase in the level of DBP in the blood serum
of the children of the main group. During the literature data
analysis, we noted that several authors have shown that the
activation of neutrophils during inflammation increases
their binding sites with DBP, which contributes to C5a-
induced chemotaxis; however, binding of 1,25(OH),D,, but
not 25(OH)D, blocks DBP stimulation of C5a activity [23].
Additionally, Kew R.R. (2019) noted that 1,25(OH),D, has
a direct inhibitory effect on the function of the chemotac-
tic cofactor DBP for neutrophils due to binding to DBP at
physiological concentrations. Bikle D.D. and Schwartz J.
(2019) pointed out that some cytokines, such as I1L-6, in-
crease the production of DBP. In turn, in our previous work
[23], it was shown that the development of an acute inflam-
matory process in the urinary tract of children occurs pre-
cisely against the background of a significant increase in the
expression of the pro-inflammatory cytokine IL-6 in the
blood serum. Apparently, the revealed feature was one of the
causes for the high levels of DBP in children with UTI.

Thus, pleiotropic active metabolites of vitamin D in
combination with DBP influence the reaction of protective
non-specific mechanisms with the determination of the na-
ture of the inflammatory process and the ability to eradicate
the infectious agent [17]. At the same time, the problem is
still far from being solved and requires further research.

Conclusions

1. The development of an acute inflammatory process
in the urinary tract in children occurs against the back-
ground of a statistically significant decrease in the level of
1,25(0OH),D, in the blood serum combined with high levels
of vitamin D-binding protein.

2. The given data are the pathogenetic basis for the need
to develop therapeutic and prophylactic schemes for the
administration of vitamin D to prevent the occurrence and
manage infectious diseases, including urinary tract infec-
tions in children.
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NexxeHko I.O.", Abarypos O.€.2, 3axapyeHko H.A."

'3QropI3bKINM AEPIKQBHN MEAMYHWIA YHIBEOCUTET, M. 3QrOpKXKS], YKpQiHQ
2 AHIMNPOBChKNIA ASPXKQABHA MEANYHI YHIBEPCUTET, M. AHINPO, YkpaiHa

MNaroreHeTnyHa pPoAb BiTaMiHy D Ta BitamiH-D-38’a3yto4oro GiAka
B PO3BUTKY iHPEKL,iT CeYOBUBIAHNX LLASIXIB Y AiTen

Pesiome. Mera poGotu. Jocnimuru Bmict 1,25(0H),D, Ta
BiTamiH-D-3B’s3ytouoro 6inka (DBP) y cuposarui KpoBi gireit
3 iH(DEeKIiSIMU CEeYOBUIUIBHOT CUCTEMU 3aJIeXXHO Bil KJIiHIYHOL
¢dopMu 3aXBOPIOBAHHSI Ta BCTAHOBUTH iX MAaTOTEHETUYHY POJIb
y PO3BHUTKY iHGeKIIii ceuoBUBinHUX 1LIsXiB. MaTepiaam Ta me-
Toau. [pynu pocnimkeHHst cTaHoBUIM 84 DUTWHU (cepenHiit
Bik — 10,0 = 1,3 poky). OCHOBHY IpyIly PO3IiIWIN HA MiArPYIU:
1-mra — 17 miteii, XBOpUX Ha TOCTpuii miesoHedpur, 2-ra — 21
MAaLi€HT i3 XpOHIYHUM MieJoHedpUTOM, 3-T9 — 16 mireil, XBO-
pux Ha roctpuit uuctut, 4-ra — 10 MauieHTiB i3 HEYTOYHEHU-
MU iHDeKUiIMU cedoBUIIbHOI cucteMu. KOHTposbHY rpymny
craHoBwIn 20 YMOBHO 3M0pOBUX HiTeid. JloCTimKyBaaud BMiCT
1,25(0H),D, tTa DBP Meronom iMyHO(EPMEHTHOTO aHaIi3y.
PesyabTaTu. BeraHoBieHO, 10 PO3BUTOK 3aMabHOTO MPOLIECY
B CEUOBUBIJHUX LUISXaX CYNPOBOIXYBABCS CTaTUCTUYHO 3HA-
aymum (p < 0,01) sHmxenHsim pisus 1,25(0OH),D, y cuposarui

KPOBIi J1iTeii OCHOBHOI IPyIU MOPiBHSIHO 3 KOHTPOJIbHOIO. YMIiCT
1,25(0H),D, y mauienTis ycix miarpyn 6yB BipOTiIHO HMXYUM
3a MOKa3HUKM KOHTposbHOI rpynu (p < 0,01), mpote Ge3 cra-
THUCTUYHOI pi3HuLi. PiBenb DBP y cupoBaTii KpoBi miTeit ocHO-
BHOI rpynu OyB cratuctTuyHo 3Hauyie (p < 0,05) migBuieHuM
MOPiBHSHO 3 KOHTPOJIBHOO, aJle CTATUCTUYHO 3HAYYLIO01 Pi3HULI
MiX MiArpyrnamMu, 1o TOCTiIKyBaucs, MU He BUSBIIN. BUCHO-
BKHM. PO3BUTOK rOCTpOro 3amajbHOTO MPOILIECY B CEYOBUBITHUX
HIsIXax y AiTeil BimOyBa€eTbCsl Ha TJi CTATUCTUYHO 3HAUYILIOTO
3HWKeHHs piBHs 1,25(0OH),D, y cuposarii KpoBi B oeHaHHi 3
BMCOKMMU PiBHSAMMU BiTaMiH-D-3B’s3y10uoro 6inka. Lle Bucrymnae
MaTOTeHETUYHUM ITTIATPYHTSIM HEOOXiTHOCTI po3pOOKM TepareB-
TUYHUX i MPOdiTaKTUUYHUX CXeM MpU3HaYeHHs BiTaMiHy D aiTsam
3 iH(EKIiSIMU CEYOBUIITbHOT CUCTEMH.

Kio4oBi ¢j10Ba: nitu; iHgekuis ceyoBMBiTHUX LIIAXiB; BiTa-
MiH D; BiTamiH-D-3B’s13y10unii 6i10k
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MacKu OHKOAOTYHUX 30XBOPIOBCOHb
Yy NPAKTULI Aikapsa-iHpeKLioHIicTa

Pesiome. Mema danoi pobomu — na npukaadi konkpemuux eunaxie nazadamu AiKapsIM NPaKmMuuHoi MeOUyuHu
npo eadicausicmo oughepenyianrbroi diacHOCMUKU 3 OHKOA0IYHUMU 3AX80PHOBAHHAMU 8 3A2ANbHill nediampuuHiil nNpax-
muyi il nideuwumu NUALHICMb KAIHIYUCMie wodo nodibHocmi nposeie oHKonamonoeii ma iHgekuiiinux xeopob. Mu
nposeau emnipuiHe onucoge 00CAi0NCeHHs 4 KAIHIYHUX 6UNAOKI8 OHKO0A02IMHUX 3aX60pro8ans y dimell. L[i sunadku mu
gidiopanu ceped 21 nauienma, axum 06y10 0iaeHOCMOBAHO OHKO0A02IUHE 3AX80PHOBAHHS 6 NePiod NPOXOONCEHHS CMaYio-
HapHoeo aikysanns 6 KHII « Kuigcovka micoka dumsiua kainiuna inghexyiiina aikapus» m. Kueea enpodosaic 2014—2019
poxkig. Tlepwuii kainiuHuil 6UNA0OK ONUCYE HOBOYMBOPEHHS 20106HO20 MO3KY, W0 cneputy 0YA0 po3yiHeHe K 20Cmpuil
VZV-enyeghanim y oumunu 11 poxis. Jpyeuii — ye eunadox eocmpoeo aeilko3y 6 oumunu 3 pokie, ska 6yaa eocni-
manizoeana 3 nido3por Ha MeHiHe0KOK08Y iHghekyito. Y mpemvomy eunadky mu nodaru éidomocmi npo nayieuma 7
POKi6, aKkull Hadiliwo6 3 IHpeKYilHUM MOHOHYKAE030M i 8 K020 8 pe3yabmami Y10 diaeHoCmoeano eemogazoyumap-
Huil cuHopom, iMyHodeiyumuuii cman i 3anido3perno cunopom Jynkana. Ocmanniti 6unadox 0eMoHCmMpPye NOEOHAHHS
my0epKyAb03H020 MEeHIHeImY 1l ACMPOUUMOMU 20108H020 MO3KY 6 nayicuma 15 pokie, wo cnouamky 0yn0 npuitHamo
3a eipycnuil enyepanim. Bucnoexu. Hacmopodcenicms w000 OHKOA0IMHUX 3AX60PI0GAHb MAE BANCAUBE 3HAUCHHS 6
diaenocmuuyi ingexyitinux Hozonoeiil. lunamiune cnocmepedcents ii 3acMOoCy8ants UWUPOK020 CHeKmpa A1adopamopHo-
iHcmpymeHnmanvHux 3acobie 0036045¢€ 3anobiemu 0ia2HOCMUYHUM NOMUAKAM | CBOEUACHO PO3NOYaAMU NiKYB8AHHS.
KimouoBi ciioBa: ouxonoeiuni saxeoprosanns; oumsaui ingexyiiini xeopobu; 3105KicHi HO60YmMeopenHs

Bctyn

Y npakTtuii aAuTsauux iHGEKLinHUX XBOpOoO 3a3BUYaii
JIy>kKe TOCTPO MOCTA€E MUTaHHS AuepeHIiaIbHOT AiarHOC-
TUKU. OCOOJIMBO KPUTUYHOIO 11s1 TIpo0OJieMa CTa€ y BUTIaAI-
Kax IUTSIY0i OHKOJIOTII, SIKa € OHIEI0 3 TPOBIAHUX TPUYNH
CMEPTI IiTei i MiIJITKIB Yy BCbOMY CBiTi.

BOO3 cr1Bepmkye, 0 KOXHOTO POKY PEECTPYETHCS
400 000 BumaaKiB HOBOYTBOPEHD y AiTeil BIKOM Bim Hapo-
mkeHHst 1o 19 pokis [15]. 3a nanumu LleHTpy rpomaacbko-
ro 3nopoB’st MO3 Ykpainu, ctanom Ha 2020 pik Oysio Bu-
sByieHOo 1442 BUMaaky OHKOJIOT YHMX 3aXBOPIOBaHb y MiTeit
BikoM 110 14 pokiB. He3Baxkaloun Ha HEBUCOKi MOKa3HU-
KM PiBHSI 3aXBOPIOBAHOCTI I CMEPTHOCTI, y II100aIbHOMY
MaciiTadi OHKOJIOTiYHI 3aXBOPIOBAHHSI B MITEH IIOPOKY
CIIPUYMHSIOTH BTpaTy 11,5 MJIH pOKiB SIKICHOTO XKUTTS yHA-

CJIiIOK HAaCTaHHS HEMNpale3IaTHOCTI i mepeayacHol cMep-
Ti (DALY), 3 Hux 97,3 % — Bin BTpaueHUX POKIiB XKHUTTS
(YLL). AuTsumii pak Mocifae niocte Miclie 3a Tarapem st
cBiTOBOI ekoHOMiKM y BuMipi DALY [14]. Haii6inbin mo-
IUPEHUMHU IUTIIYUMU OHKOJIOTIYHUMM 3aXBOPIOBAHHSIMU
€ JieiikeMmii, 1imboMu, Helipo- i HedpobaacTomu [11].

[lyxnuHHI 3axBOpIOBaHHSA YacTO MOXYThb IMIiTyBaTh
KJIiHIYHY KapTUHY 3aXBOPIOBAaHb iHILIOL IIPUPOIHN, 110 MPH-
3BOAIUTH 10 TTOMUJIKOBHUX /1iarHO3iB i Mi3HbOI AiarHOCTUKU
JIaHUX 3aXBOPIOBaHb [1].

Cepen KJIIHIYHMX CUMIITOMIB OHKOJIOTii, 1110 MOXYTb
MacKyBaTUCh ITiJ TIPOsIBU iH(EeKIIiiHOI MMaToJIoril, €; Jyac-
TUIA TOJIOBHMI Oifb, 11O CYIPOBOIKYETHCS OJIOBAHHSIM;
HaOpsiku; Miaurii, apTpairii; JjiMmdaneHomnarisi; mnosiBa
CHUHIIIB 200 BUCHITY Ha WIKipi; ITOCTiiiHa BTOMa i TIOMiTHa
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OJIiiCTh IKipKY; MepioarMyHa Yu MOCTiiiHa rinepTepMis 6e3
BUAMMUX MpUYUH [14].

List xuOHa nomioHicTh MOXe OyTH 0OYMOBJIEHA CXOXiC-
Tio NaTodi3ioNoriyHUX MexaHi3MiB iH(eKIiiTHMX Ta OHKO-
JloriyHuX XxBopo©6. KutitnHu, 110 ypaxeHi sk iHGeKIiiitHu-
MU areHTaMu, TaK i pakoM, eKCITPeCyroTh 0e31iu OiIKiB, sIKi
PO3Mi3HAIOTHCS IMyHHUMHM KJIITUHAMU, 110 TIPU3BOAUTH 10
BUHUMKHEHHsI IMyHHMX peaklliii i 3anmajibHuX 3MiH. 30Kpe-
Ma, BCTAHOBJICHO, 110 IIpUTHIYeHHs BimmoBiai T-KIiTHH €
XapaKTepHUM TIPU BUHUKHEHHI K paKy, Tak i XpOHIYHUX
a0o nmareHTHUX iHDexiit [13].

Haponsuu kJ1iHiYHI BUNAAK OHKOJIOTIYHUX 3aXBOPIO-
BaHb Y MiTeil, MU MaJIM Ha METi 3BEPHYTHU yBary Ha Mo[Ii-
OHIiCTb MPOSIBIB OHKOMATOJIOTIi Ta iH(PEKLiAHUX XBOPOO,
11100 MiABUILUTHA HACTOPOXKEHICTh KIiHIIMCTIB LIOAO0 i€l
npoodsieMHu.

MarepiaAm Ta meToamn

Mu nipoBenu eMITipuyHe, OMUCOBE TOCITIKEHHST KJTi-
HIYHUX BUIIAJIKiB OHKOJIOTIYHUX 3aXBOPIOBaHb y Aiteit. Lli
BUTMAAKW MM BimiOpamm cepel, KOTOPTU MAlli€HTIB, SKUM

OyJ10 MiarHOCTOBAHO OHKOJIOTiIYHE 3aXBOPIOBAHHS B Mepi-
O]l IPOXO/IKEHHSI CTallioHapHOIO JIiKyBaHHS B KuiBChKili
MiChbKiil TUTSYiil KIiHiYHINA iHpekuiiHii nikapui (KHIT
«KMIAKII») micta Kuesa Brnpogosx 2014—2019 poxis.
OCHOBHUMM KPUTEPIEM BKJIFOUEHHSI 10 HAILIOTO JOCIIiIKEeH-
HS OyJI0O TIEpBUHHE BCTAHOBJICHHS 3JIOSIKICHOTO HOBO-
YTBOpPEHHSI B HalIoMy cTaiioHapi. JlociimKkeHHs BUKOHA-
HO BiIMoOBigZHO MO NpMHLUMIB [eNbCiHCHKOI AeKiapairii.
[IpoToKom mocmimKeHHsI yXBaJleHO 0i0eTUYHOIO KOMICIi€I0
JiKapHi. My mpoBOAMIN BUKIIOYHO aHAaJli3 MEAUIHOL 10-
KyMeHTallii, TOMy B OTpMMaHHi iH(pOpMOBaHOI 3roau maii-
€HTIB HEOOXiTHOCTI HE OYJI0.

3a nepion 2014—2019 pp. y KHIT «<KKMAKII» 21 nu-
TUHI IiJ yac mepeOyBaHHs Ha CTallioHapHOMY JIiKyBaHHi
OyJ10 BIepIle 1iarHOCTOBAHO OHKOJIOTiYHE 3aXBOPIOBAHHSI.
JleranbHa XxapaKTepUCTUKA 3a BiKOM, CTATTIO i BCTAHOBJIE-
HUMH TMONEPEIHIMU i1 3aKITIOYHUMU JliarHO3aMU HaBeIeHa
B Tao. 1.

Mu BUSIBWIM BUTIQAKH, TIPU SIKMX MAlliEHTU TOCTiTa-
JII3yBaJIMCh i3 TMiZI03pOI0 Ha TOCTpi iHGEKIIiiTHI 3axXxBOpio-
BaHH#A (Tabu. 1), Taki SIK BipyCHUM TemaTuT, iHQeKIiitHmiA

Tabnuus 1. XapaktepucTuka OHKOJIOriYHUX 3aXBOPIOBaHb y AiTevi 3a nepioa 2014-2019 pp.

BiK Cratb [iarHo3s nig Yyac rocnitanisauii 3aKalo4YHUM fiarHos
. . . . YpopeHa chepoumntapHa reMonitTuyHa
11 pokiB HiHoua BipycHui renatut POA bepou _p
aHemis
. ) [ocTpa pecnipaTopHa BipycHa iHpeKLiis, . L
10 pokiB Yonosiva pap P _p . Py . bexu focTpun nimbobnacTHUM NENKO3
reMopariyH1in Backynit
5 pokiB Yonosiva BitpsiHkoBuMIM eHuedanit MyxnuHa 30poBoro 6yrpa 3niBa
11 pokiB HiHoua EHuedanit HoBOyTBOpEHHS 3aAHbOT YepeNHOi AMKM
) ) S [ocTpe nopylweHHS MO3KOBOIO KPOBOTOKY,
13 pokiB Yonosiva MeHiHriT P . Py . P N Y
CYAOMHUWI CUHAPOM, KiCTa CKPOHEBOT YaCTKH
9 pokiB HKiHoua Ty6epKyNnbO3HUI MEHIHTIT [yxnrMHa ronoBHOro MO3KY
. . AV [ocTpui NenKko3, BUpa3koBa HEKPOTUYHA
14 pokiB Yonogiva IHDEKUiMHNMIM MOHOHYK1E03 .
aHriHa
06’eMHMI NPOLIEC FTONOBHOIO MO3KY, NMyX/K-
10 pokiB HiHoua [ocTpui BipycHMM eHuedanit Ha MO304Ka, CYyIOMHUIN CUHAPOM, HabpPsaK
rOfI0OBHOI0 MO3KY
4 pokun HiHova BipycHu renatut MyxnunHa niBoi NiBKy/i FONOBHOrO MO3KY
3 poKu HiHova MeHiHroKoKoBa iHbeKLis [ocTpui nenkos
2 POKH YonoBivya JInxomaHKa HesICHOro reHesy Pa6gomiocapkoma nigoéopiaaa, NMS y nereHi
. . A [emodarounTapHuUii CUHAPOM, CUHAPOM
7 poKiB Yonosiva IHOEKUiNnHNMI MOHOHYKNE03 barouurap Ap Ap
[JyHKkaHa
. . Henpo6nactoma npaBoi HaAHUMPKOBOI 3a-
6 poKiB Yonosiva JInxoMaHKa HesCHOro reHesy noau
8 poKiB HiHova [emoniTMyHa aHeMiq focTpun nimdobnacTHUM NENKO3
2 POKH HiHoua [emoniTMyHa aHeMmiq [ocTpui nenkos
16 poKiB HiHoua HeKpoTuYyHa aHriHa [ocTpun nemnkos
8 poKiB HiHova EHuedanit [yxsIMHa roIoBHOr0 MO3KY
15 pokiB Yonogiva EHuedanit ACTpoLMTOMa rOSI0OBHOTO MO3KY
9 pokiB Yonosiva IHOEKLiMHMIA MOHOHYK/1E03 [ocTpui nemnkos
6 poKiB Yonosiva EHuedanit [yxnrMHa ronoBHOro MO3KY
11 pokiB Yonosiva IHPEKLINHUA MOHOHYKNE03 [ocTpui neinkos
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B OHKoremaTonoriyHi 3axBoploBaHHs
I HeitpooHrkonoris

[ IHwi

PucyHok 1. CTpyKTypa OHKOJIOTiYHNX 3aXBOPIOBaHb
y Aiteri 3a nepiog 2014—-2019 pp.

MOHOHYKJIE03, TOCTpUil BipycHUI eHiledanit, TyoepKy-
JIbO3HUI MEHIHTIT, BITpSIHKOBMII eHuedatiT, aje Mg yac
CTalioHApHOro OOCTEXXEHHS B HUX OYB BCTAHOBJIEHUIA /lia-
THO3 OHKOJIOTIYHOTO 3aXBOPIOBAHHSI.

CTpyKTypa OHKOJIOTIYHOI TTaTOJIOTii ITo1aHa Ha puc. 1.

Cepen onkomnaTosorii B niteii B 48 % (10/21) Buman-
KiB OyJI0O IiarHOCTOBAaHO OHKOTE€MAaTOJIOTiYHiI 3aXBOPIO-
BaHHS, IIEPEBaXXHO Y BUIJISIII TOCTPOTO Jieiiko3y, y 38 %
(8/21) — HOBOYTBOpPEHHSI T'OJIOBHOTO MO3KY (puc. 1).
Inuri 14 % (3/21) — pabaomiocapkoma migdopinst, He-
ipobiacToMa mpaBoi HAAHMPKOBOI 3aJI03U W MyXJIMHA
30pOBOro Oyrpa.

Jnst imocTpallii MM HaBOOIMMO TPUKJIAAU KITIHIYHUX
BUIIAIKIB.

KAiHiYHWA BUNOQAOK 1

Xsopuit B., 11 pokiB 6 MicsIiB, HAmIMIIOB T0 Bimmi-
JICHHST HelipoiHMeKIIii 3 JiarHO30M «TOCTpe pecripaTopHe
3aXBOPIOBaHHS, TOH3MUJI0(APUHTIT, CHHIPOM MEHIHTi3MY».

Ckapeu npu eochimanizayii: MigBAILIEHHS TeMIIEPaTypH,
TOJIOBHUMIA Oifib Y MOTWIMYHIN OUISHIN, OJ0BaHHS, ciad-
KiCTb, MJISIBICTb, OiJIb Y CITMHI.

Anammues 3axeoprosants: 3axBopiB 3a 10 AHIB 10 rocIi-
Tajizalii, Koau 3 SIBUJIOCH MiABUIICHHS TeMIepaTypu a0
38,0 °C, OmoBaHHS. 3BEpHYJUCS 10 JOPOCIOro iHdbek-
mionicra. Ilpu3HaueHo 3araabHMiI aHaJi3 KpoOBi (JIeHKO-
matn — 10,8 x 10°/n, Heirtpodinu — 80 %), nedomokc
no 200 Mr 2 p/n per os, ane B IUTUHU BUHUKJIIO OJTIOBAH-
HsI, MaMma CaMOCTiiiHO BBoawiIa B/M Le(Ta3uauM IO
1,0 x 2 p/m, B/B iHdy3iitHO 5% p-H MIIIOKO3H, PEOCOPOITAKT.
Yepes neKiabKa IHIB TOCHIMBCS TOJIOBHUI OiJIb, BimMidaB-
¢s1 0i1b y crivHi. CTaH IUTUHY MOTipIINBCS, 3BEPHYJIUCH 10
iH(peKIIiTHOI JTiKapHi.

Ha momenm eocnimanizayii: 3araJiIbHUI CTaH CEPEAHBO-
ro CTyHeHS TSDKKOCTi, OOYMOBJIEHMIA iHTOKCHKALiiHUM,
MEHIHIeaJIbHUM, 3araJIbHOMO3KOBUM CUHAPOMOM.

Jliaenos npu eocnimanizayii: TOCTpe pecIipaTopHe 3a-
XBOPIOBaHHSI, TOH3UJIO(MAPUHTIT, CHHIPOM MEHiHTi3MY.

3 JiKyBaJIbHO-IiarHOCTUYHOIO METOI0 B aCENTUYHUX
yMOBax OyJIO ITPOBEIEHO JIIOMOAIbHY MYHKILIO.

JlikBOop BWTiIKaB 4yacTUMU KparuissMu, Tpo3opuii, 6e3
MaTOJIOTIYHUX 3MiH.

HactynHoro mHs 3a ;omoMoroio peakiii iMmyHodep-
MEHTHOTO aHaJji3y B KpoBi BusBiaeHo IgM mo Bipycy Ba-
puuena-3octep (VZV), 1gG no uuromeranosipycy, IgG
EBNA no Bipycy Enmreitna — bapp (EBV), 1gG VCA
no EBV.

Orjisia AUTSYOTO HEBPOJIOra: CKapry Ha IIyM y ByXax,
TOJIOBHMI OiJib; KPYIMTHOPO3MAIIIMCTUI TOPU30HTAIbHUI
HiCcTarM, BiAMIiYa€TbCSl XUTKICTh XOIM, OUILIOIIS, TMepi-
OCTaJIbHi 1 CYXOXWJIbHI pedJIeKCH 3 Hil' BUCOKI 3 KJIOHY-
caMu pedIeKCOTeHHUX 30H. Pi3Ko MO3UTUBHI CUMIITOMU
HATITY.

[lonepeoniii diaenos: enuedanit, BUKIUKaHUN VZV,
TSDKKUM TIepebir. PekoMeHIoBaHO MarHiTHO-Pe30HAHCHY
tomorpadito (MPT) ro1oBHOTO MO3KY ISl BUKITIOUSHHS
00’€MHOTO TIPOLIECY.

IIpu MPT-0ocrioxcenni 201061020 MO3KY: Y 3aIHil 4ye-
penHiit samui, y ainsHui 1V nmutyHouyka 3 MoIMpeHHIM Ha
HiXXKKJM MO304YKa, MiCT, JOBraCTU MO30K i y BOIOMPOBOIL
BU3HAYAETHCS YTBOPEHHST HEOIHOPIIHOI CTPYKTYpH, Mepe-
BaXXHO rinepiHTeHcUBHe Ha T2-3BakeHOMY 300pakeHHi,
rimoiHTeHcuBHe Ha T1-3BaxkeHOMY 300pakeHHi, iHTEeH-
CUBHO HAKOTMYYETbCSI KOHTPACTHUM TMpenapar y IeH-
TpaIbHUX Bijijax, po3Mipom 5,1 x 3,8 x 5,1 cm.

Bucnosok MPT: o3HaKM HOBOYTBOPEHHS B 3amHIil de-
pemHill SMIIi, YCKIagZHEHOTO OOCTPYKTHUBHOIO Timpolueda-
JIi€10. YTBOPEHHS 31aBJIIOE MO30YOK i CTOBOYp TOJIOBHOTO
MO3KY, BUKJIMKA€ OOCTPYKIIilO JTiIKBOPOIIPOBIIHUX IIUISIXiB.
BupaxeHe posmupeHHs 60KoBux HUIyHOUKiB i 111 muty-
Houka. Mo3onucte Tiio cToHYeHe. KoHBeKcUTaIbHUI
cybapaxHoigaabHUU MmpocTip He po3mmpeHuii. IlepuBac-
KYJISIpHI MpOCTOpU TOMipHO posmmpeHi. [laTosoriynmnx
3MiH 3 00Ky OpOiT He BUSIBJIEHO.

Sakaounuil diaeHo3 y KAiHiYi: HOBOYTBOPEHHS 3aIHbBOI
YepernHoi SIMKM, YCKJIaJHeHe OOCTPYKTHMBHOIO Tilpolie-
(aniero. XBoporo 0yJio TiepeBeieHO 10 HeHpoXipypriuHo1
KJTiHIKY JUTST OTIEPaTUBHOTO JIIKyBaHHSI.

KAiHiYyHW BUNQAOK 2

IMawient M., 3 poku, Hamiiia B IUTAYY iHPEKIIAHY
JikapHio. JIuTrHA HampaBjieHa LIEHTPOM IepBUHHOI MeI-
Ko-caHiTapHoi nonomoru M. Kuepa 3 giarHo3om «roctpa
pecniipaTropHa BipycHi iHdeKLUis, rinepTepMidyHUiA CUH-
JIPOM, CUHIIPOM MEHIHTi3MYy».

Ckapeu Ha MOMEHM HAOX00MCeHHs: TIIABUILIEHHS TeMIIe-
patypu Tina go 39,2 °C, rojgoBHUII Oiib, OJIFOBaHHS, pi3Ka
MJISIBICTb.

Anamne3 x6opobu: 3aXBopijia 3a TPU JHI 0 rocHiTali-
3alii, OoTpuMMyBaja CHUMITOMATHYHE JIKyBaHHS (3Kapo-
3HIKYIOUi, psSIcCHe MUTBO). Ha paHOK orisiHyTa rmemiaTpom,
JIiarHO3: roCTpa pecllipaTopHa BipycHa iH(EKIIisl, Ipoao-
BXXEHO CUMMTOMATUYHE JIKyBaHHS B TOMAIIIHiX yMOBax.
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VY nactynHi aHi temmeparypa 38,0—38,5 °C. ¥V neHb
rocritajizallii Ha paHOK ITiIBHUINMWIACS TemIlepaTtypa IO
39,2 °C, 6yJ10 ogHOpa3oBe OytoBaHHS. Y 1€l e AeHb 0aThb-
KU 3BEPHYJIUCS 10 JIiKapsl, IKWii BUSIBUB €JIEMEHTU TeMO-
pariyHoOro BUCHITY Ha TiJli i KiHLIiBKaXx.

Miaenos npu eocnimanizayii: MEHIHTOKOKOBa iHGEKIIisI,
MeHiHrokokiiemisi? Koarynomnarisg? MeHiHTIT (THiiiHMIT)?
AHewmist.

Ilpu 0ens0i: cTaH TUTUHU TSKKUEH, OOYMOBJIEHUI BU-
paXeHUM IHTOKCUKAULIMHUM i 3araJbHOMO3KOBUM CHUH-
apoMmaMu. CBimOMiCTh IOpylleHa — COIIOp, BUpaxkKeHa
MJISIBICTb, MOHOTOHHUM KPUK, CKPUKYE IpPU IIOBOPOTIi
rosioBu. BoruuiieBux CMUMITOMIB 3 O0KY HEpBOBOI CUCTe-
MU Hemae. Ha HUCKHil yacTuHi Tyay0a, Ha TepeaHiii mo-
BEPXHi TOMiJIKM, HA TWJIbHIM MOBEPXHi CTONMM MOOAUHOKI
BUCHUIIAHHS CUHIOIIHOTO KOJbOPY 3 HEYITKUMU KOHTYpa-
MU miameTrpoMm g0 3—5 MMm. BigMidaeTbes pizka OimicTb i
MapMypoBicTh IIKipu. IuxaHHSI caMoOcCTiiiHe, TaximHoe,
yacTota cepueBux ckopoueHb (YCC) — 160/xB, yacto-
ta nuxanHsg (Y1) — 50/xB, aprepianbHuii Tuck (AT) —
90/50 MM pT.CT.

3aeanvuuil ananiz Kposi 6 denv eocnimanizayii: epuUTPO-
uut — 1,5 x 10'?/1, remorno6in — 50 r/11, KOJTipHUI 10~
Kka3HukK — 0,8, TpomGorut — 39 x 10°/1, MEAKOLUTU —
3,5 x 10°/n, eosunodinu — 1 %, mannukosaepai — 2 %,
cermeHTOsIIepHI — 4 %, nimbouut — 72 %, MOHOLIUTH —
15 %, remouuto6nactu — 2 %, npomienonut — 2 %, aHi-
301LIMTO3, MOWKIJIOLUMTO3, MIBUIAKICTh OCiTaHHS EpUTPO-
mutiB (LHOE) — 6 mMM/ron (3a Metomom IlaHYeHKOBA).
BakriociB 3 pororopsia Ha TaToreHHy (hJIopy HeraTUBHUIA.
BakriociB 3 Hocorop;a Ha MEHIHTOKOK HeraTMBHUIA. 3MUB
3 HOCOTOpJIa Ha BipyCHi aHTUTeHU — Bipycu rpumny A, B,
aIeHOBIpyC, TTaparpuIl, pecripaTopHO-CUHLUTIaTbHIMA Bi-
pyC He BUSIBIICHI.

JAuTrHA TEepMiHOBO KOHCYJIBTOBaHA OUTSIYMM TIeMa-
TojoroM. IlpoBomunacs mucdepeHlialbHa OiarHOCTUKA 3
XBOpOOaMM KPOBIi, y 3B’3Ky 3 UMM IIpOBedeHa KiCTKOBO-
MO3KOBa ITyHKIIis1, 32 pe3yJbTaTaMM SIKO1 BCTAaHOBJIEHO 3a-
KJTIOYHMIA JiarHO3: TOCTPUI JIeiiKo3 (puc. 2).

PucyHok 2. locTpuii 1eiko3.
MeTexianbHa Bucunka Ha Ho3i

KAiHiYHW BUNQAOK 3

XBopuii K., 7 pokiB, nepeBeaeHuii 10 iH(heKIIiHOI JTi-
KapHi 3 1iarHO30M «iH(EeKILIMHUI MOHOHYKJICO03, TSKKUIMA
nepe0ir; cercuc?». JloctaBiaeHuit peaHiMalliiiHoo 6pura-
JIOI0 IIBUIKOI JOIIOMOTH B CYMPOBOJI MaTepi 3i cKkapramu
Ha TIOBTOpHE OJIFOBaHHSI, IMiABUIICHHS TEMIIepaTypy Tija
1o 39,9 °C, MIsIBIiCTb, COHJIMBICTD, TiMOAMHAMIIO i BTpaTy
arteTUTY.

Anamnues 3axeoproeanHs: 3axBopiB roctpo 1 OepesHs,
KOJIM IiIBUIIMIACH TeMIieparypa Tijia 1o 39 °C i 30iabmm-
JINCH TiAIIEeITHI JiM(aTUUHiI BY3/IM; IicJIsI 0OCTEXKEeHHS
Oy/J10 BCTAaHOBJIEHO HiarHO3 <«iH(MEKUiMHWII MOHOHYKJIE-
03»; TIpUIIMaB a3UTPOMILIMH 3 [dHi, KJIiHIYHOrO e(heKTy He
Oys0, Tpu3HaYeHO LiedTpiakCOH (BHYTPIiIlIHBOBEHHO 3
IHi), micas mporo — medoaokce (5 nHIB per os); 18 depes-
HSI 3araJIbHUIA CTaH MOKpaIIMBCs: TeMIleparypa Tijia B Me-
’Kax HOpMaJIbHUX HU(}p, IUTUHA aKTMBHA, Y 3araJlbHOMY
aHaJi3i KpoBi: neiikouut — 7,5 x 10°/1, TpoMGoLIUTH —
335 x 10°/n, monouutnn — 12 %, LIOE — 5 mm/ron, Bu-
TMYCaHuii 1010MY, BilBiayBaB 1Koy 10 22 6epesHsi. Yepes
JIBa JTHi TTOBTOPHE TIOTipIIIEHHS CTaHy: TiIiioM TeMIiepaTy-
pu Tina no 39,5 °C, y 3araibHOMY aHaJli3i KpoBi TpomMOO-
LUTOIIEeHIS i JIEHKOLIMTOIIeHIs; 3 5 o 8 KBIiTHS mepeOyBaB
Ha 00CTeXXEeHHI I JIIKyBaHHi y BiIIiJIeHHI OHKOTeMaTOJIOT i1
o0JtacHOI JlikapHi, e Oyia mpoBeaeHa KiCTKOBO-MO3KOBa
MYHKIIiS, BUKJIIOYEHO T'OCTPUIA JIEMKO3 Ta iHIIy reMaro-
JIOTiYHY Tatojiorito. Bumucanuii Ha amOyiaTopHe JIiKy-
BaHHS. 12 KBiTHSI 3HOBY IiJABUILIEHHS TeMIlepaTypu Tija
1o 39,6 °C, rocritanizoBaHuil B iH(eKLiiHe BingieHHs
JATSIYOI JIIKapHi, e OTpUMYBaB liedertiM i METPOHiIa30J1.
Y 3B’13Ky 3 MOTipIIEHHSIM CTaHY TOCITiTaTi30BaHU y Bill-
NiJIEeHHsT aHecTesiosiorii Ta iHTeHcuBHOI Teparii (BAIT)
KHIT «<KMAKIJT».

Miaenosz npu eochimanizayii: iHGEKIIMHUIA MOHOHYKJIE-
03, TSDKKUI Tiepe0ir; cercuc?

IIpu rocmiranizauii y BAIT 3aranbHuii ctaH IUTUHU
TSDKKUI. Y CBiTOMOCTI, piBeHb CBiIOMOCTI 3a I1IKaJI0I0 KOMU
Inasro — 15 GaniB (posmuioliyBaHHS oueil — 4 Gaiu, MOB-
JIEHHEBA peakiliss — 5 0ajiB, pyxoBa peakiliss — 6 0aliB),
MJISIBUIA, Ha OTJISI/T pearye ajieKBaTHO, MEHIHTealbHi CUMII-
TOMU BiJICYTHi, BOTHUILIEBOI HEBPOJIOTiUHOI CUMIITOMATUKU
Hemae, 3iHulli 3Bu4aitHoro aiametpy, D = S, doTtopeakiiis
JKBaBa, CIIBAPYXHS, OOJWYYSI CUMETpUUHE, OyIp0apHUX
MOpYyIIeHb HEMA€E, M’ SI30BUI TOHYC 3aJ0BUIBHUM, CyIOM i
OJIIOBaHHSI Ha MOMEHT orjisimy He Oyno. Temreparypa Tima
37,7 °C. Anetur BincytHiit. IlIkipa i1 Bumumi cam30Bi 000-
JIOHK! OJiI0-pOXeBOTro KOJIbOPY, BOJIOTi, YMCTi, MiKpO-
LUPKYJISLisS He MOpyIIeHa, CUMIOTOM OJIifol IUIIMU 10 2
CeKyH]I, TepruepUIHNX HAOPSIKiB HEMAE, SI3UK 00KJIaIeHO
OistuM HalapyBaHHsIM. [lanbnyoThes 30iblIeHi 10 1,5 cM,
VILJIbHEHI i 4yT/IuBI minleaenHi JiMcbaTuaHi By3au. -
XaHH# camocTiitne, edektusne, Y1 — 24/x8, SpO, — 99 %,
ayCKyJIBTaTUBHO MPOBOAUTBCS B YCi BiIIIN JIeTeHb, XKOp-
CTKe, XpUIN He BUCITYXOBYIOThCsI. TOHM cepIls IocIabIeHi,
PUTMiYHi, BUCITYXOBYETBCS TIaCTOJIIYHUIA 1IIyM Ha BepPXiBIi
cepust, YCC — 90/xB, AT — 102/49 MM pT.CT., CUCTEeMHa
reMoarHaMika cTabibHa. 2KWBIT 30yTHA, JOCTYITHUMA T~
OOKill majbIIanii, meyiHKa BUCTYIIA€ Ha 3 cM, cele3iHKa —
+2 cM. IuchyHkiiii kunieyHuka He 0ysn0. CedoBuaiIEHHS
caMocTiiiHe, BinbHe. Maca tina — 21 k.
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IIpoBeneni nabGopartopHi oOcTexeHHs. BusiBiaeHo
JIEIKOTIeHi10 3 1iM(OIMeHi€10 i BIMTHOCHOIO HEUTPOIIEHI€EO,
TpoMbouuTorneHito, 3HmxkeHHs NKT (CD3+ CDS56+)
no 0, migBumieHHsi deputuny (moHan 1500 Hr/mi),
rineprpuriinepuaemMito 10 4,81 MMmouib/J, rinodidopuHo-
reHemio (1,0 r/m), rineprpaHcamiHazeMito, HeraTUBHi
MapKepu aKTMBHOCTI nmapBoBipycHoi1 iHdekuii, HSV1/2 i
VZV. VCA IgM EBV «—», IgG EBNA EBV «+», IgG EA
EBV «+».

Koncynvmauis eemamonoea, UucHo80K: HEMOXIBO BU-
KJTIOUUTU 34YeIUIeHniI 3 X-XpoMOCOMOIO JiMcorpolide-
paTUBHUI CUHAPOM — cUHIpoM JlyHKaHa, IMapBOBipycHa
iHdex11isl, CMHAPOM akTuBallil Makpodaris (?), KaHAUI03
POTOBOI MOPOKHUHMU.

Koncyavmauis imyHonoea-inghexyionicma oumsuoeo, éu-
CHOB0K: Y IUTUHU 3 BUCOKOIO NMOBIPHICTIO CUHIIpOM [{yH-
KaHa.

Ob6rpynmyeants diaeHo3y: 3 OTJISINY Ha KJIIHIYHY KapTH-
HY 3aXBOPIOBaHHS (ITOYATOK ITiCJIsSI TIepeHeceHOoro iHgeK-
1itHoro MmoHoHykJieo3y EBV-eriosorii), kiaiHiYHI TposiBU
Yy BUIISIOI TimepTepMii, JiMdaneHoIIarii, renaTocIuieHoOMe -
raiii i 1abopaTopHi maHi (JIefikoreHis 3 JiMdomeHieo Ta
BiTHOCHOIO HEUTPOTIEHI€I0, TPOMOOIIUTOIEHIsT, 3HVKEHHSI
NKT no 0, minBuiieHHsT hepUTHUHY, TillepTPUTTiLIEpUIESMis
10 4,81 mMoub/n, rinodiopuHoreHeMis, migsuineHi AJIT,
ACT, HeraTMBHI MapKepu aKTMBHOCTI IapBOBIpyCHOI iH-
¢ekiiii), a TaKOXX BUCHOBOK I'eMaToJIoTa il iMyHoJiora BcTa-
HOBJTIOETHCS KJIIHIYHUMA MiarHO3: peKOHBAJECIIEHT TOCTPO1
EBV-ingexuii; cuHapom akrtusaliii Mmakpodaris (remoca-
TOLUTAPHUI CHUHApPOM) AuGepeHIiIoBaTy i3 34YeIlJIeHUM
3 X-Xxpomocomorw JiiMboriporihepaTUBHUM CUHIPOMOM
(cungpom [lyHkaHa).

[ moAapllioro JIiKyBaHHSI IUTHWHA TEepeBeleHa B
o0JIacHY JiKapHIO, Y BiIIiJIeHHS OUTSIY0I OHKOIeMaTo-
Jiorii.

Sakaounuii diaeHo3: peKoHBajecLeHT roctpoi EBV-
iH(eKIIil; cMHAPOM akTHBallil MakpodariB (remodaroru-
TapHUII CUHAPOM), iMyHOOe(MIUMUTHUIA CTaH, renaTuT, re-
natocruieHoMmeralist; JimgonposidpepaTuBHUIA CUHIPOM
34eruieHuit 3 X-xpomocomorto (cuHapom JlyHkaHa?); BTO-
pUHHA aHEeMisl, TPOMOOLIMTONEHisI.

KAiHiYHWA BUNQAOK 4

IMauient K., 15 pokiB, Hamil1IOB 10 BiAiJIeHHST HEMl-
poiH@eKIIiit 3i ckapraMy Ha 03HOO, BHpPaXKeHYy CIa0KiCTb
JIiBOI PyKM, CJIAOKICTh HiT (XJIOIMYMK HE MIT XOOUTH) i CKaH-
JIOBaHE MOBJICHHS.

AHnamne3 3ax80pro6aHHs; IPOTITOM 2 MICSIIiB CITOCTepi-
rajauch Cla0KiCTh, €Mi30aM MOTbMapeHHs CBimOMOCTi. 3a
o0y 10 rocritajizaliii pi3ke MOriplIeHHs CTaHy 3 IOSIBOIO
3araJJbHOMO3KOBOTO i BOTHUIIEBOIO CUHJIPOMY — CIIO-
cTepirajgacs AW3apTpisi, aCUMETpist oOaUYYs, YypaKeHHs
YyeperHux HepBiB. 3 IBUBCSI 03HOO, BUpaXKeHa CJIa0KiCTh B
pyKax, Oisbliie B JIiBiii.

Anamues ycumms: 3a KiabKa HiB 10 rochitanizauii B
KJIiHIKY XJIOITYMK OyB Ha NMpPUIOMi B MaHyaJIbHOTO Tepa-
MneBTa, /e TMPOBOAMIACS KOpPeKIilisi xpeOTa (mepeBaXkHO
IIMIAHOTO Bimainy). Tak caMo BCTaHOBJIEHO, 110 3a IeHb 10
MOTipILIeHHS CTaHy IMTHUHA Oyla B KOHTAKTi 3 XBOPUM Ha
TyOepKynbo3 jereHb (bK+), onuspkum ponnyeM. Baxiu-

HOBaHUU MpoTu TyOepKy1bo3y BakiimHoIo BLI2K y mosioro-
BOMY OyAMHKY. PeBakiinHallisi y 7 pokiB.

Jiaeno3 npu eocnimanizayii: BipyCHUI eHIIeDATIT.

[Tpu HagXOMKEHHI CTaH AUTUHM TSKKUIA: TeMIiepaTypa
tina 38 °C; y cBimoMocTi, MJIsIBa, TIEPIOAUYHO «ITIPOBAJTIO-
€ThCsI», TIOPYILIEHE MOBJICHHSI; MEHiHT€aIbHi CUMIITOMU —
PUTIIHICTh MOTUIMYHUX M’ 5I31B, HYXKHIi cuMmnitoM KepHira,
CUMNTOM Bpyn3MHCHKOTO, TTO3UTUBHI CUMIITOMU HATSITY.
JlnTrHa mepeBeAeHa 10 peaHiMalliifHOTO BiImiIeHHS.

Jns Bepu@ikaliii eTiosorii  BipycHOro eHuedamiTy
OyJ10 MPU3HAYEHO AOCTIIKEHHSI CIMHHOMO3KOBOI PiluHN
METOJOM IOJiMepa3Hoi JIAaHILIIOTOBOI peakilii Ha reprec-
Bipycu — pesysbraT HeratuBHUM. [Ipu GioxiMiuHOMY 110-
CJIKeHHI JIIKBOPY BUSIBJIEHO IiABUIIEHHS piBHS OijlKa
1o 1,8 r/n, mieouutos — 200 x 10%/1 (80 % nmimbouutn),
rJIoKo3a — 2,2 MMOJIb/J.

[1pu MPT-nociiakeHHi TOJJOBHOTO MO3KY i IIIMITHOTO
BiIiTy XpeOTa maToJIorii He BUSIBJIEHO.

JuTtrHa oTpuMyBaja JiKyBaHHs 3TiIHO 3 MPOTOKOJIOM
MO3 VYkpainn «JlikyBaHHSI BipycHUX eHIedaiTiB y mi-
Teit». JIJIsT KOHTpOIIO caHallil JIKBOPY IIpOBeIeHa KOHT-
poJbHa ToMOanIbHa ITyHKIIiSA. 3 ypaxyBaHHSIM 3MiH B aHa-
JIi3ax JIKBOpPY Oy/JIO MpOBeAeHO OOCTEXXEHHS JIiKBOpY Ha
MiKoOaKTepito TyOepKyJbO3y B LIEHTPAJIbHOMY MPOTUTY-
OEepKY/IbO3HOMY AMCIIaHCePi i1 y 1abopaTopii eKCrepuMeH-
TaJIbHOI OHKOJIOTIi.

3a pesynbraTaMu 0OaKTEpiOJIOTiYHOrO TOCIBY JIIKBOpY
OTPUMAHO TMO3WTUBHUI PE3yJbTaT Ha MiKOOAKTEpilo Ty-
0epKyb03y, OyJ10 BCTAHOBJIECHO TYOEPKYJILO3HY €TiOJOTiI0
3aXBOPIOBAHHSI.

Kninivnuii diaenos: Ty0epKyIbO3HUIA MEHIHTIT.

YV nuHaMmili 3aXBOPIOBaHHSI CTaH XBOPOTO 3aJIMIIIABCS
TSDKKUM, PO3BUHYBCSI BUPaXXeHUIl MEHIHTeaJIbHUI CUH-
JIPOM, CUHJIPOM JIiIKBOPOJWHAMIYHUX MMOPYIIEHb.

Ha xoumponvniit MPT 201061020 M03KY: B BEpXHbOME-
NiaJIbHUX Bimaizax mpaBoi remichepu Mo304Ka BU3HAYAI0-
Csl BOTHUILIE HEMPaBWIbHOI (DOPMU 3 YiTKMMU KOHTYpaMu
po3mipamu 37 x 22 x 18 MM 3 MACUBHUM TepUpOKaTbHUM
HaOpPSIKOM. Y KOPKOBiil pe4oBMHI JIiBOi CKPOHEBOI, JIiBO1
JIOOHOT, TIOTWJIMYHOI i TiM’STHMX YacTOK OijaTepayibHO Bil-
3HAYAIUCS MUTSTHKY TiaBuieHHs MP-curnany. Bornuia
po3TallloBaHi 10 000J0HKaX TOJOBHOTO MO3KY i JIIKBOp-
HUX IUISIXax, CriocTepirajgacs KoMIpeciss 00KOBOTO BUBO-
pPOTY 4-T0 LIUTyHOUKA.

Bucnosox: MPT-03Haku ypaxkeHHSI 000JIOHOK T'OJIOB-
HOTO I CIMHHOTO MO3KY (puc. 3—5). JliarHo3: JenTome-
HIHTIT.

Buchosok Koucuaiymy: BHepllle TiarHOCTOBAaHUU Ty-
OEpKY/Ib03 BHYTPIllIHbOYEPEBHUX JiM(MATUUYHUX BY3JiB,
000JIOHOK i PEYOBHMHHU TOJJOBHOIO MO3KY. [oCTpurii MeHiH-
roeHiedatit, TyoepkyioMa Mo3ouka. [IpusHaueHa crieru-
(biuna Teparis.

JuTrHa TmiepeBefeHa B TYOEPKYJIbO3HUWIA cTallioHap
IJISI TIPOJIOBXXEHHSI TPOTUTYOEPKYIbO3HOTO JIiKyBaHHSI.
Ane B mMHaMilli y XJIOTTYMKa CIOCTEepiraBcsl Mporpecyro-
YU TiNePTeH3UBHUI CUHAPOM: CUJIbHUI TOJIOBHUIA OiJib,
MOBTOPHE Oaratopa3oBe OJI0BaHHS, 3alIlaMOpPOYeHHS. JIu-
THHa Oyna IepeBefeHa B iHCTUTYT HEHMpOXipyprii, Ae Oy10
MIPOBEASHO OINlepaTUBHE BTPYYaHHS 3 0iOIICi€}0 HOBOYTBO-
PEHHS.
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Sakawunuil diazHo3. aCTPOLIUTOMA TOJIOBHOTO MO3KY 3
MYJIBTU(POKATbHUM YPaXKEHHSIM TPYIHOTO BiIilly CIIMH-
HOI'0 MO3KY, KOPKOBO-MO304YKOBa HEAOCTaTHIiCTh. Tybep-
KYJIbO3HUI MEHIHTIT.

O6roBopeHHs

[lepmmmii KIiHIYHMIZ BUMAgOK HAOYHO IEMOHCTPYE
CKJIAJIHICTh MiarHOCTUKHU TocTporo eHuedanity. KiiHiu-
Hi CUMIITOMM TOCTPOi MO30YKOBOI aTakcii 1OCUTh 4acTO
3yCTPivaloThCs B MeAiaTpUIHIN MpaKTUIIi i 3a3BUYail Ma-
I0Th HOOposIKicHUiT Tepebir. OmHaK CJlig BpaxOBYBaTH,
110 MIpUYMHAMU JaHUX CHUMIITOMiB MOXYTh OYyTU HesKi
Cepilo3Hi 3aXBOPIOBaHHS, 30KpeMa IMyXJMHA TOJIOBHO-
ro MO3KY, OTPYEHHSI HAapKOTUYHUMM PEYOBMHAMM abO0
TOKCUHAMHU, TpaBMa, IMapaHEOoIJacTU4YHI CUHIPOMM, a
TaKOX CITaJKOBi a00 BpomxeHi craHu [4]. Pesynbrar ce-
POJIOTIYHOTO AOCIMKEHHS 3 MiABUIIEHHM IgM 1o Bipy-
Cy BITPSIHOI BiCcIIM BCEJISIB YIIEBHEHICTh IIOAO iH(EKIIili-
HO-OIOoCepeaKOoBaHOoro mnpouecy. OnHaK BUpilIaTbHUM
Yy BCTaHOBJIEHHiI TIpaBUJIBHOTO aiarHo3y Oyino MPT-
TMOCTTiIXKeHHSI.
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PucyHok 4. MPT ronoBHOro MOo3Ky B caritasibHiii
nowmnHi. BorHuwese yTBopeHHs rnpasoi remicpepu
Mo304ka (Tybepkysnoma)

Haii6inpin ssickpaBUMU CUMIITOMaMU APYTOro KJiHiu-
HOIO BMITaAKy OyJu MposIBM iHTOKCHMKAIIil i reMopariyHa
BUCHUIIKA. 3 OISy Ha TOCTPUIl MOYATOK 3aXBOPIOBAHHS
Mmimo3pa IMOA0 iHBa3MBHOI MEHiHIOKOKOBOI iH(eKIii Ha
[MOYaTKOBOMY eTalli Oyja BullpaBiaHolo [6]. Biibin 1o-
JIMOJICHW I MOMAJBIINIA aHATi3 BUSIBUB BUPAXKEHI 3MiHU B
3araJlbHOMY aHaJji3i KpoBi, sIKi HEe KOpPeJIoBaIM 3 KITiHiY-
HUMU cumritoMamMu. Came BOHU JO3BOJIVIIM 3aIliIO3PUTH
3aXBOPIOBAHHS KPOBi 1 CIIOHYKAJIM 10 MOJAJBIIOTO MPU-
LIJIBHOTO IOCTimMKeHHs. BupimanbHuM y BCTaHOBJIEHHI
MPaBUJIBHOIO HiarHO3y OYJIO LMTOJOTiYHE MOCIiIKEHHS
MYHKTATy KiCTKOBOTO MO3KY.

V TpeTboMy KJIiHIYHOMY BUMAAKY IallieHTy OyJ0 mia-
THOCTOBAaHO TreMogarouuTapHuil CUHApPOM, abo TremMo-
darouuTapnuii nimdoricriouuros (I'JIIN). Lle Tsokke, He-
Oe3neyHe JUI XXKUTTS TeMaTOJIOTiYHE 3aXBOPIOBAHHS, SKE
XapaKTepPU3YETHCSI HEKOHTPOJbOBAHOI aKTUBAIli€l0 eheK-
TOpPiB KJIITUHHOTO iMyHiTeTy. BinOyBaeTbcsl rinepakTuBa-
11is1 iIMyHHOI CMCTEMHM, 1110 BUHUKA€E Ha (DOHiI TEeHETUYHOI
MyTallii, iHpeKIiMHNX YUHHUKIB, peBMAaTUYHIX 3aXBOPIO-
BaHb a00 3JIOSKICHMX HOBOYTBOpPeHb. JI0 OCHOBHUX KIIi-
HIYHUX O3HAK 1IbOTO CUHIPOMY HaJIeXaTh BUCOKA TeMIIe-
patypa, rernatocrijieHOMeratisi, IIUTOINEeHil, LIMTOJITUYHUIT
CUHIpOM, TinepdeputrHemis i koarynonartis [2]. Biamo-
BiIHO 10 JiTepaTypHUX AaHuX po3BuTok IJII' moB’s3aHuii
i3 BJIaCHE 3JIOSIKICHUMU HOBOYTBOPEHHSIMM (0COOJIMBO
remo0iacro3amu, 3okpema T- i NK-kimiTuHHUMU diMdo-
MaMu); iH(PEKUiMHUMU YUHHUKAMU (4acTo — BipycOM
Enmreitna — bapp, uuroMerajioBipycoMm, iHIIUMU Bipyc-
HUMHM, OakTepialbHUMU a00 IpuOKOBUMU iH(MEKIisIMu);
aBTOIMyHHMMH 3aXBOPIOBAHHSIMU (CUCTEMHUM IOBEHITb-
HUM imiornatuyHuM apTputoM, cuHapoMmoMm Kaacaxi) [9].

V yeTBepTOMY KIIIHIYHOMY BUITAAKY MaJjla MiCIIe ITO€E -
HaHa IaToJIOoTis (TyO0epKyJIbO3HUI MEHIHTIT i aCTPOLIUTO-
Ma), TOMY BUMNAA0K CTAaHOBUTH TPYIHOIIi, OCKIJIbKM iHi-
1iaJlbHe 0OCTeXKEeHHs 1 OaKTepioJoTiuHe MiATBePIXKEHHS
CBITYMJIM TIPO ypaxkKeHHSI HEPBOBOI CUCTEMU TyOEePKYIbO3-
Hoi etiosorii [10, 16]. OmHak momajblie CIIOCTEPEXEHHS
i1 HeeEeKTUBHICTb crelndiuHOTo JiKyBaHHSI CIIOHYKa-
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JIM 10 Meperjisiny AiarHo3y i MOBepHEHHs N0 audepeH-
1iaJbHOI MiarHOCTUKM 3 MYXJMHHUM MpouecoM. Jluiie
iHBa3MBHA JiarHOCTHKA 3 TiCTOJIOTIYHUM TOCIiIXKEHHSIM
BUSIBWJIACH BUPIILIAJbHOK Y BCTAHOBJICHHI MpPaBUJIbLHO-
ro miarHosy. JlaHi JiTepaTypu TaKOX CTBEPIXKYIOTb, IO
BCTAHOBJICHHSI JiarHO3y iHTpakpaHiaabHOI TyOepKYyJIOMU
3aBX/I1 ACOLIOETHCS 3i 3HAYHUMM TPYIHOIIAMH i JOOTIe-
paiiiiHa JiaTHOCTMKa He Ja€ BIIEBHEHOCTI B miarHo3si [12].

OnucaHi HaMu BUIAIKU € HAOYHUMU TpUKIAgaMu
MAaCKyBaHHsI OHKOJIOTIYHMX 3aXBOPIOBaHb 3a THUIOBUMU
nposiBaMM iH(peKuiiHuX XBopoO. Hamra pobora kopemioe
3i CXOXUM JOOCTIIXKEHHSIM, y SKOMY aBTOPU MOIaJM BHU-
najgoK rocTpPoro JiM¢po0IaCTHOTO JEMKO3y y ABOPiUYHOI
IUTUHU, 110 Mepebirap I Mackol PelUIMBHOIO Mepu-
XOHIPUTY BYIIHOI PAKOBUHU. PeLIMINBHUI MEPUXOHIPUT
CMOCTEPIraBcsl MPOTIATOM MEPIIUX TPhOX MICALIB, i 1ie OyB
€IMHUN KITIHIYHUI MPOSIB 3aXBOPIOBaHHS, JaJli 3’ IBUJINCH
rinepriasis aiMQoBy3JiB, JeKeMiau MIKipu, apTpUT Ta
yYpaxkeHHSs APYroi BIIIHOI pakKOBUHU [3].

HesBaxarouu Ha Te, IO B AUTSIYOMY Billi, K IIpaBU-
JI0, HEMOXKJIMBO 3aIlO0IITH paKy a0bo 3a3majieTinb BUSBUTHU
OT0 HUISIXOM CKPUHIHTY, Y KpaiHax 3 BUCOKUM PiBHEM J10-
XOJly 4acTOTa MOBHOI'O BUJIIKOBYBAaHHSI CTAHOBUTH MOHAJ
80 %. Y xpaiHax i3 HM3bKUM i CepelHiM piBHEM TOXOIy
onyxkaHHg Hactae MmeHie HiX y 30 % Bumaakis [15]. B
VKpaiHi piBeHb BUKMBAHOCTI AiTell CTAHOBUTH OJIM3BKO 60
% [14]. Ans mimBUIEHHS 1IbOTO TOKa3HHUKa Oysia po3po-
O0neHa HamioHanbHa cTpaTeriss KOHTPOIIO OHKOJIOTIYHUX
3axBopioBaHb 10 2030 poky. [IpoekT Mae Ha MeTi JOCITTH
moHaiMeHIe 80% piBHsI I’ ATUPIYHOI 3araJibHOI BUXKMBa-
HOCTI JliTell 3 OHKO3aXBOPIOBAHHSIMU IILJISIXOM ITiIBUIIICH-
Hs1 SIKOCTi JIIKyBaHHSI ¥ peopraHizailii rnpotiecy HalaHHs
MEIUYHMX TTOCTyT [8].

Haii6inpm epeKTMBHUM METOZOM OOPOTHOM 3 OHKO-
MATOJIOTIEI0 € paHHS AiarHOCTUKA i CyJacHe il CBO€UacHe
nikyBaHHs. lle minTBepmkyeTbcsi podororw O.1. lopoi
Ta criBaBTOpiB (2018), y sIKiii BUBYaJIM BUMIAAKA BTOPUH-
HUX TYXJIMH TOJJOBHOTO MO3KY B HiTeit — (hiOprMHO3HOI
ACTPOLIMTOMU 1 OJIITONEHAPOTIIOMU, TOOPOSIKICHOT Me-
HiHTrioMM. Pe3yabTaT 1OCTiIKEeHHS TPOAEMOHCTPYBAIH,
1110 3aBISIKW Cy4YacHiil Tepamnii piBeHb 3aXBOPIOBAHOCTi Ha
BTOPMHHI MYyXJIMHU TTiCJIS iHilliaTbHOTO JIiIKYBaHHS 3aJIM-
IIaBCSI HU3bKUM IIPOTSITOM 25 POKIB CITOCTEpPEXKeHHS [5].

IlincymoBytoun BUIllEHaBeIEHE: OHKOJIOTIUHI 3aXBO-
PIOBAaHHS B IiTE MOXKYTh iMIiTyBaT! ITOIINPEHI iH(peKIiHI
3aXBOpIOBaHHS. [IMHaMiuHe criocTepexeHHs W 3acTocy-
BaHHS IIMPOKOTO CIEKTpa JIabOpPaTOPHO-IHCTPYMEHTAJb-
HUX 3aCcO0iB 103BOJISIE 3aMOOIITA AIaTHOCTUYHUM TTOMUJI-
KaM i CBOEYACHO pO3IToYaTy JiKyBaHHSI.

Konduaikr iHTepeciB. ABTOpu 3asiBISIOTH PO BiACYyT-
HicTb KOHMIIIKTY iHTepeciB i BlacHOi (hiHaHCOBOI 3alliKaB-
JIEHOCTI TIpM TiAroTOBI JaHO1 CTaTTi.

Indopmania npo dinancyBanns. Po6ora nmpoBonuiach
3a paxyHOK pecypciB aBTOPiB IPOEKTY.
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Masks of cancers in the practice of an infectious disease doctor

Abstract. The purpose of this work is to remind doctors of
practical medicine about the importance of differential diagno-
sis with cancers in general pediatric practice and to increase the
vigilance of clinicians regarding the similarity of manifestations
of oncology and infectious diseases on the example of specific
clinical cases. We conducted an empirical, descriptive study of
4 clinical cases of cancers in children. We selected them among
21 patients who were diagnosed with cancer during the inpatient
treatment at the Kyiv City Children’s Infectious Disease Hospi-
tal in 2014—2019. The first clinical case describes a brain neo-
plasm that was initially thought to be acute VZV encephalitis in
an 11-year-old child. The second is a case of acute leukemia in
a 3-year-old child who was hospitalized with suspected menin-

gococcal infection. In the third case, we presented a 7-year-old
patient who was admitted with infectious mononucleosis and as a
result, was diagnosed with hemophagocytic syndrome, immuno-
deficiency and Duncan disease. The latest case demonstrates the
combination of tuberculous meningitis and cerebral astrocytoma
in a 15-year-old patient, which was initially mistaken for viral
encephalitis. Conclusions. Awareness of cancers is important in
the diagnosis of infectious nosologies. Dynamic monitoring and
the use of a wide range of laboratory and instrumental methods
allows to prevent diagnostic errors and to seek treatment in a
timely manner.

Keywords: cancer; childhood infectious diseases; malignant
neoplasms
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Masponyro T.K.7, BAacos O.0.?, Bepeuyak O.FO.?
T AHIMPOBCHKIM AEDIKABHUA MEAMNYHWI YHIBEpCUTET, M. AHIMPO, YkpaiHa
’PerioHQAbHWA MEAVNYHI LIEHTP POAMHHOIO 3A0PO0B S1 AHIMPONETPOBChKOI OBAQCHOI paam

AIOrHoCcTMYHi NTOMUAKU B HEOHOATOAOTI|

Pesiome. Axmyaavnicmo. Yacmoma diaenocmuunux nomMusox y Heonamonozii ma ix enaue na cman 300poé’s Oi-
mell 3aauwiaomscs 8i0HocHo Hegidomumu. OOHak € OaHui, AKi ceiduams npo me, w0 0iaeHOCMUYHI NOMUAKU Y 8i00i-
ACHHI HOBOHAPOOJICEHUX MOJICYNb NPU3600umu 00 3Ha4HUX [ dos2ocmpokosux Hacaiokie. Mema docaidxncenna: ysa-
2aNbHEeHHS OAHUX NTMepamypHux 0xcepen w000 0iaeHOCMU4HUX HOMUAOK Y HEOHAMANbHUX GI00INeHHAX 3 02450y Ha iX
nowupericmos, 6nAUE HA CMaH 300poe’s ma cnpusroui pakmopu. Mamepiaiu ma memoou. Y 6asi danux PubMed
Central® 30ilicHI08a6CA NOWYK 34 KAOMOBUMU CAOBAMU <HENPAGUAbHUL 0IA2HO3», «0iQ2HOCMUYHI NOMUAKU», <8i00i-
NeHHsl IHMeHCUBHOI mepanii HOBOHAPOONCEHUX», «BI00INEHHS HOBOHAPOOICEHUX», «<HEOHAMOAN0RI», <HOBOHAPOOICEHI».
Pesyavmamu. Ipoananizosani memoou susénerts 0iaeHOCMUMHUX NOMUNOK: AHANI3 Pe3YAbMAmis pO3MUHY, po32asio
cKape ma KoH@paikmie, 006poginbHe OnuUmMy8aHHs AiKapie i nayicumie, aHatiz Napu «CUMNMOM — X80pooa» (Memooo-
noeis SPADE), mpueeprna memodonoeis, Safer Dx Instrument (éumiprosanns ma nideuujenHs 6e3nexku 0iaeHOCMUKU).
Yacmoma eusienenHs diaeHOCMUMHUX NOMUAOK Koausanacs i 19,2 % nid wac ananizy hamoaoeoaHamomivHux 0o-
cnidcens (ceped nux 3,7 % makux, wjo 3aedaru wkoou nayienmy) 0o 6,2 % nio uac eukopucmants memody Safer Dx
Instrument (ceped nux 8,0 % maxux, wo 3aedanru wxodu nayienmy). Pearvna oyinka cumyauii moxce 6ymu 3a6e3ne-
uena KoMOiHayieo modxcausocmell suujeoznavenux memoodie. Bucnoeku. Ilompioni nooanvuii 00caiodncenns 0ns Kpauoi
KINbKICHOI OUIHKU HenpasuabHUX 0iaeH03i6 HeOHAMAaNbHUX 8I00iNeHb IHMeHCUBHOI mepanii ma 8U3HAYEeHHS NOMEHYI-
HUX cmpameeiil 3MeHueHHs IX yacmomu abo NoM aKuleHHs WKO0OU, N08 43aHOI 3 HenpasuUAbHUM 0iaeHO30M.

KiouoBi cjioBa: nenpasunvuuii diaznos; diaenocmuuni nomuaku; 6idoinenns inmencugHoi mepanii Hogonapoouce-
HUX,; 8i00iNeHHS HOBOHAPOOICEHUX, HEOHAMOA02Is; HOBOHAPOOICEH]

JiarHOCTMYHAa TIOMWJIKA BU3HAYA€ETHCS SIK HECIPO-
MOXHICTh Ha/JlaTU TOYHE Ta CBOEYACHE MOSICHEHHS IpO-
OsiemaM 3i 370pOB’SIM TallieHTa ab0 PO3TAYMAYUTH 1Ie
MOSICHEHHSI TalieHTy/6aTbkaM. BcecBiTHSI opraHizaitist
OXOPOHM 340POB’SI BBAXKA€E MiaTHOCTUYHI ITOMMJIKHU OIHI-
€10 3 II’SITU HaWBaXJIUBIIUX TTPUUMH iHIIUACHTIB 3 0e3-
MHeKM naieHTiB [ 1—4]. BaximBUM MOMEHTOM € TOM (axT,
110 BTpaYeHi AiaTHOCTUYHI MOXKJIMBOCTI MOXYTb 3aBIATHU
a00 He 3aBOATH peabHOI IIKOAM ITalliEHTY, ajie OiIbIIiCTh
3 HUX Mae€ IJIs Lboro moteHuian [5]. JliarHocTuuHa 1mo-
MUJIKa Ma€e OyTM BCTAHOBJIEHOIO B TOMY BMIIAJIKy, KOJIU
OyJIM OJHO3HAYHi JOKa31 BTpauyeHUX MOXKIMBOCTEH BCTa-
HOBJIEHHS MPaBWJIbHOIO AiarHO3Yy, HE3aJIEeXHO Bil TOTO,
YK 3aBIajio le mKoau nauieHty [5—8]. Hesaxkarouu Ha
oOMeXeHi 3HaHHS eMiAeMioJIoTii MiarHOCTUYHUX TTOMU-

JIOK, NesiKi mpoOsieMu, sIKi paHillle MOB’sI3yBalu 3 OCO-
OJIMBOCTSIMU 3aXBOPIOBAHHSI, HacIpaB/li BUHUKAIOTh Ye-
pe3 MiarHOCTUYHI MMOMUJIKH [9].

Vneniatpii niarHoCTUYHI MOMUJIKK cTaHOBIATE 30,4 %
BiJl ycix HebOaxkaHUX SIBUII, IKUM MOXHa 0ysio 0 3aro0ir-
™ [10]. Binbiie mos0BUHM TeAiaTPiB MOBIAOMIISIIOTH TIPO
CKOEHHSI AiarHOCTUYHOI TOMWIKYU TIPUHAWNMHI OUH pa3
abo nBiui Ha Micanp [11]. BBaxaioTh, 0 IOPiBHSIHO 3
IHIIMMY iHOMAeHTaMU (HaIlpUKiIaa, MeIMKaMeHTO3HUMU
MMOMMJIKAMM) MOMWJIKHY AiaTHOCTUKHY YacTillle MOXYTb 3a-
BIaBaTH IIKOIM MalieHTy. JliarHOCTMYHI MMOMUJIKW HaI-
3BMYAlHO HEOMHOPIiIHI II0A0 IPOSBIB i HACHIIKIB IJIsI
0Oe3neKku MauieHTiB. A 11i HACTIAKW 3aJIeXaTh Bill BIKOBOI
KaTeropii mami€HTiB, i3 MOTEHIIiaI0OM CIIPUYMHEHHST Hall-
OiNBIIOT IIKOAM HAMEHIIIMM TalieHTaMm [5, 12].
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JliarHOCTHUYHI TTOMUJIKM 3a/IMIIAI0ThCS BiJIHOCHO He-
JOCTaTHO BMBYEHUMHU, OCHOBHA yBara JOCJiIHUKIB 30-
cepelikeHa Ha TOMMJKaxX JiKyBaHHs. [IpuyuH 11bOTO
JeKibKa: HecTaya e(EKTUBHMX iHCTPYMEHTIB IJisl BU-
MipIOBaHHSI YaCTOTHU HialrHOCTMYHUX MOMUJIOK; CKJIaJHa
€TiOoJIoTisl TOMMJIOK Ta pO30iXKHOCTI 111010 X BU3HAUEHHS;
MaJIo BiJIOMi HUISIXM 3aro0iraHHsl HacigKaM MOPiBHSIHO
3 iHIIMMU TUIIAaMK TTIOMWIOK |5, 13—15]. fIK 3a3HavaioTh,
3QIMIIAETHCST MaJlo BMBYEHOIO YacTOTa JiaTHOCTUYHUX
MOMMJIOK Y BiIIiJIeHHSX IJ11 HOBOHAPOIKEHMX 1 IX MOXK-
JIMBUI BIUIMB Ha MOAAJIbIINI CTaH 3M0pOB’s miTei [5, 13].

Mera O0CJiIKeHHs: y3araJbHEHHsI TaHUX JTepary-
PU 1100 AiarHOCTUYHUX MOMUJIOK Y HEOHATAJIbHUX Bijl-
IUIEHHSX 3 OIISIAY Ha iX IMOIIMPEHiCTh, BIUIMB Ha CTaH
3I0pOB’S Ta CIIPUsIIOYi (haKTOPHU.

MeToAU AOCAIAXKEHHS

ByB 3niiicHenwnii momyk y 6a3i PubMed Central® (ci-
yeHb 2000 — nuctoman 2022 poky) 110A0 AOCHTIIKEHb
MiarHOCTUYHUX TTOMUJIOK B HEOHATAIBHUX BiITiICHHSIX.
ITomrykoBi TepMiHM BKITIOYAIN «HEIIPAaBUIBHUMI TiarHO3»,
«I1arHOCTUYHI ITOMWIKW», «BiIILJIEHHS IHTEHCUBHOI Te-
parii HOBOHApOIKEHUX», <«HEOHATaJIbHE BiIOiICHHS»,
«HEOHATOJIOTis1», «<HOBOHApomXeHi». [lepernsganu maTe-
piany myo6ikaiiii Ha HasgBHICTb JOCTYITHMX JaHUX IOI0
MOIIMPEHOCTI 1iarHOCTUYHUX MMOMMIOK, CIIOCO0IB iX BU-
SIBJICHHST, NaHUX MPO CIpUsiovi (hakTopu Ta HACTiAKM Aia-
THOCTUYHOI MTOMMJIKH.

Pe3yAbTaTU TO OGroBOPEHHS

Sk 3a3Havasiocsl paHille, TPUUYUHOI BiICYTHOCTI
MPOrpecy B DOCHTIKEHHI 1iarHOCTUIHUX ITOMUJIOK B HEO-
HATOJIOTil €, HacaMIepe, He3AaTHICTh TOUHO BU3HAYUTH
ix gacTtoTy [5]. IcTopmuHO pe3ynbraTH IaTOJIOTOAHATO-
MIYHUX JOOCIiIXeHb OyJIu MepIIMM METOIOM BMBUEHHS
NIaTHOCTUYHUX MOMUJIOK B HEOHATAIbHUX BilTiTCHHSX.
3rinHo 3 J.W. Custer ta cmiBaBT. (2015), sKi nmposeau
MeTaaHalli3 JOCIiI)KeHb YaCTOTU Ta CTPYKTYPHU HdiarHOC-
TUYHUX TIOMUJIOK Ha TMiACTaBi MaTOJOTOaHATOMIiYHOTO
aHaJlizy JieTaJbHUX BUIMAAKiB, AiarHOCTUYHI MOMUJIKU
Manu micue y 19,2 %. JlocmigkeHHs Oyau IPOBEIEHI B
ABcrtpanii, Kanani, Inaii, Icnanii, Benukoopuranii Ta
CULIA; 4 nocninxeHHs peTpOCIEKTUBHI, 2 TPOCIIEKTUBHI;
30ip maHux tpuBaB 14—120 micsuiB (y cepenHbomy 78,3
MICSIIIST); YaCTOTa PO3THHIB ITOMEPJINX AiTei B HEOHATAIb-
HUX LIeHTpax KoiuBanacs Bin 39 no 82 % (Meniana 61 %);
Oynu 3apeectpoBaHi 1259 po3tuHiB Ha 2124 neTaibHi BU-
manku (59,3 %). Ipu upbomy nmomunku I xmacy (MaroTh
NOTEHUINHUI HEeCOPUSATAMBUI BIUIMB Ha BUXKMBAHHS Ta
BUMAraioTh 3MiHU JIIKyBaHHS) BUsBIeHI y 3,7 % Bunan-
KiB; cepell HUX BUSIBJICHI mpomnylieHi iHbekuii — 61,7 %,
BPOJIKEHI BallM PO3BUTKY Ta CIAJKOBiI T€HETHYHi/MeTa-
6ousiuHi 3axBopioBaHHs — 21,3 %. IMomunku II kmacy
(He MalTh MOTEHLIMHOrO BIUIMBY Ha BMXKMBAaHHS Ta He
BUMAraloTh 3MiHHU JIIKyBaHHsI) BUsIBIIeHi B 15,5 % Bumamn-
KiB; cepel HUX IpoinyiieHi inpekuii — 16,3 %, cynuHHi
moxii — 15,8 %, BpomKeHi/MeTaboiuyHi TOPYIIeHHS —
14,7 % [16—18].

B inmomy mochimxenni (O’Rahelly M. Ta cmiBaBrT.,
2021) moBimomJsIoCsS IPO YacTOTY PO3XOMKEHHS KIli-

HiYHOTO Ta IaTOJIOrOAaHATOMIYHOTO JiarHO3y y HiTeil Bi-
KoM Bin 0 mo 42 nuiB 'y 14,6 % (6 i3 41 nmaiienTa Bimmi-
JICHHsI iHTEHCHUBHOI Teparii HOBOHAPOIKEHUX TPEThOTO
piBHs1). Bci BusiBneHi moMmuiiku Hanexanu go Il kmacy.
[Tpo yacToTy NMpoOBeneHHSI aBTOICIH y MOMepJuX HOBO-
Hapo/KEHUX He MoBigomiisiiocs. byo nuiiie 3a3HaveHo,
110 YacTOTa aBTOTICIil y 3arajibHiil rpymi Nali€eHTIB Biami-
JIeHb IHTEHCUBHOI Tepariii MpoTIroM Tepioay croctepe-
JKEeHHS cTaHOBMJIA 25 %, 1 yacToTa 3HU3WwIach Ha 40 %
3 2000—2002 pokiB 4acTKOBO uepe3 HeOaxkaHHSI cimeit
JlaBaTH 3TOfY, YacCTKOBO uepe3 HebakaHHS MeIUYHOTo
repcoHaay oOroBOproBaTH NEPCIEKTUBY PO3TUHY 3 POIU-
Hamu [19].

Haii6inbin oueBUAHUM OOMEXKEHHSIM BUKOPUCTaHHS
aBTOIICI/ JJIST NOCHiAXEHHS MOLIMPEHOCTI MiarHOCTUY-
HUX MOMUJIOK € TOH (pakT, 1110 aBTOICIiSI MOXE OLIIHUTHU
JIMIIE Ti CUTyalii, Koau OyJia JAiaTHOCTUYHA HEBU3Ha-
YEHICTh HAa MOMEHT CMEpTi TUTUHU. ABTOIICIi HEe BU-
SIBJISIOTh HeJIeTaAbHMX MiarHOCTUYHHUX ITOMMIJIOK [18,
20, 21]. OxpiMm TOro, 3MEHIIEHHS 4YacTOTU PO3THHIB
MPU3BOAUTH 10 3aHEMOKOEHHS HIOA0 iX IiarHOCTUYHOI
yyTIUBOCTi. JloBeieHO, 1110 BUSIBJIEHHS TTOKAa3HUKIB TO-
IIMPEHOCTI TOMMJIKOBOIO AiarHO3Y | Kacy 3a1eXuTh Big
YacTOTU MPOBEACHHS PO3TUHIB (UMM MEHIIIOIO € YaCTOTa
aBTOMNCIil (BiICOTOK Bill KiJIbKOCTi TOMEPINX), TUM MEH-
IO € i BiITHOCHA YacTOTa BUSIBJIEHHS JiarHOCTUYHUX
nomumwiok) [18]. TumM He MeHII aBTOIICIT 3aJIMIIAIOTHCS
BasKJIMBUM JKepesoM iHdopMaIii o0 JiarHOCTUIHUX
MOMUJIOK Yy MAIli€HTIB BilUJIEHb IHTEHCUBHOI Tepamii
HOBOHAPOIXKEHUX.

[HIIMM MeTOIOM OIIIHKM YaCTOTH TiaTHOCTUYHUX IO~
MUJIOK € aHaJji3 ckapr 0aTeKiB. JocaimkeHHsa 2019 poky,
sIKe OoLiHWIOo 1215 «ImemiaTpUYHMX MpeTeH3ili», BUSIBUIIO,
110 cKapru 0aThKiB BiITHOCHO BEIEHHS HOBOHAPOIXKEHUX
NiTel Tpu3BeJU 0 HAWBUIIMX BUTLIAT BiIIIKOMYyBaHHS
MOPiBHSIHO 3 iHIIMMM MalliEHTaMu BiKoM 10 18 pokiB.
Ipu oMy mpuurHO 14 % 1ux IiaTexiB Oyniu came
NiarTHOCTUYHI oMUk [22]. BBaxaroTh, 110 aHalli3 mia-
THOCTUYHUX MMOMUJIOK, CTBOPEHUIT Ha IiACTaBi cKapr, 3a
CBOEIO CYTTIO, OOMEXEHUI 1100 MOXJIMBOCTI y3arajib-
HeHHs [12, 13].

[l OLIiHKYM Y4acTOTHM MiarHOCTUYHUX TTOMMJIOK MOX-
Ha TaKOX BUKOPUCTATH aHOHIMHY 3BITHICTh MEIMYHUX
npauiBHuKiB. L. Brado Ta cmiBaBT. (2021) omy0mikyBaau
pe3ysnbpTaT 6-MiCAYHOTO TMPOCIEKTUBHOTO KIIHITHOTO
IOCIIiIXKEeHHs y BilmiJIeHHI iHTEHCUBHOI Tepallii HOBOHA-
pomxenux Il piBust (Himeyuuna, 2019), modynoBaHoro
Ha CHCTeMi JOOPOBUIbHOI aHOHIMHOI Ta O€33BMHYBady-
BaJIbHOI 3BiTHOCTI MEIWYHOIO TepCcoHaly (3allOBHEHHS
aHKeT). Y HOoCiIKeHHi MoBinomsuiocs mpo 98 iHiuaeH-
TiB 3 Oe3reku y 179 maiuieHTiB. ¥ CTpyKTypi iHLUUACHTIB
MeIUKAMEHTO3Hi MTOMUJIKK cTaHOBWIK 47 %, TIpobiieMu
o0JlaTHAHHST Ta MOHITOPUHTY ManieHTiB — 27 %, cyTo mi-
arHocTU4Hi moMuiaku — 10 %, npoGieMu KOMyHiKalii —
12,6 %. ®akTnvHa 1IKoJa TMAaIliEHTY OyJia 3apeecTpoBaHa
y 9 % BuUMAnKiB, ajie XOAHUX HEOE3MEUHUX IJIST JKUTTS
YM CepHO3HUX MOl He OylI0 3apeecTpoBaHO. 3-TIOMiXK
JIaTHOCTUYHMX TTOMWIOK 42,1 % He JoCsariy Mali€HTiB,
42,1 % mocsarnm, ane He 3aBHajiu mkoau, a 15,8 % mocs-
[JIM TTalli€eHTa Ta 3aBaaau mKkoau [12].
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G. Suresh Ta cniBaBT. (2004) TaKOX MOBiZOMJISLIU TIPO
pe3yJabTaTy BUBYEHHS JOOPOBUILHUX aHOHIMHUX MOBiI0-
MJIEHb IIOJI0 JIIKapChKUX MOMMJIOK Y BilAiIEHHSIX iHTeH-
CUBHOI Tepariii HOBOHapo/xkeHux. HainommpeHilmmmmu
HeOaXXaHUMU TOMiSIMU Y CTPYKTYpPi iHUMACHTIB OyIu 1mo-
MWIKHA TIpU3HAYeHHS MeauKaMeHTiB (47 %), MOMUIKU
nikyBaHHs (14 %), HenmpaBUJIbHA iMeHTH(IKALIS MallieH-
ta (11 %), momunku abo 3aTpumKa miarHoctuku (7 %),
MOMUJIKU TIPpU MpoBeaeHHi onepauiit (4 %). I1pu 1pomy
HEBUKOHAHHSI BUMOT KJIIHIYHMX MpoTokoniB (47 %),
HeyBaxHicTh (27 %), MOMWJIKU BEICHHSI HOKYMEHTALil
(13 %), BinBonikauus (12 %), Hecraua 3HaHb (10 %), o-
raHa po6ora B Komauni (9 %) Oynu Haiiyacriiumu dax-
TOpaMHu, 1O CIPUSIU LiboMy [23].

BBaxaroTsb, 1110 0OMeXeHHSIM METOAy aHasi3y 1o0po-
BiJIbHOI 3BITHOCTI € TeHACHUIHHUY Mia0ip peCIIOHAEHTIB i
nepeBipka JaHUX, 3i0paHUX TAKUM YMHOM, i, BiIITOBiAHO,
HEMOXKJIUBICTD y3araJbHeHHs iHdopMallii 11010 YacTOTH
IiaTHOCTUYHUX MOMWJIOK [12, 13, 24].

ABTOpM TyOJsiKaliil, TPUCBIYEHUX IiaTHOCTUYHUM
MOMMJIKAM Y HEOHATOJIOTii, 0OTOBOPIOIOTh MOXKIIMBICTH
BUKOPUCTAHHS METOAY aHaJli3y AiarHOCTUYHUX TOMUJIOK
y Iapax CHUMITOMiB i 3axBoproBaHb (Symptom-Disease
Pair Analysis of Diagnostic Error) njist BUsSIBJIeHHS Helpa-
BUJILHOTO niarHo3y. Lleit MeTom 3aCTOCOBYIOThH 10 Oydb-
SIKOTO CTaHy, 1e € BUCOKMIA KOPOTKOYACHUM PU3UK TOTip-
IIeHHsI a00 PeUUaAUBY, METOJ MOXHa BUKOPHUCTOBYBATU
IJI OLIHKM OKPEMOTO CUMITOMY, TiCHO ITOB’SI3aHOTO
3 3aXBOPIOBAHHSIM YU JUISI OLIHKM KiJIBKOX TOB’SI3aHUX
CUMIITOMIB a00 3axBoploBaHb. MeTon moTpedye oO6pod-
KM BEJIMKMX MaCUBIB JaHUX JUISI BUBHAYEHHS HAsSIBHOCTI
KOHKPETHOTO PEe3ybTaTy i BUKOPUCTOBYETHCS JISI PO-
3yMiHHS 3araJIbHOTO TSTapsl IIKOAM, MOB’S3aHOT0 3 He-
MPaBWILHUM JiarHO30M, JIJIs BU3HAYEHHS TIPIOPUTETHUX
npoo6aeM s MPUNHATTS pillleHb i ONepaTUBHOIO Bil-
CTeXXeHHST e(eKTUBHOCTI BTpyYyaHb Ha BeJMKill KOTropTi
naiieHriB [5, 25].

EnexTpoHHi TpUrepHi iHCTpPYMEHTH TaKOX MOXHa BU-
KOPHUCTATH U151 IEPEBIPKU €JIEKTPOHHUX MEAUYHUX 3aITH -
CiB i BUBHAUYEHHS KOTOPTU TALli€EHTIB, ¥ SIKMX MOTJIN BU-
HUKHYTU JiarHOCTUYHI MMOMUJIKHU, BiICTEXEHHS 4aCTOTH
Takux mofiii. OgHaK BUSIBIeHA TaKUM YMHOM MeIWYHa
MIOKYMEHTallisl BCce 11ie MoTpedy€e BCeOiYHOro aHamizy pe-
LIEH3EHTOM ISl TIATBEP/KEHHSI HAsSIBHOCTI JiarHOCTHY-
HOI moMuiaku. EnexTpoHHI TpUrepHi iHCTpyMEHTH HaMa-
raloThCsl BUBHAYUTU BTPAu€Hi iarHOCTUYHI MOXJIMBOCTI
a00 HeBmali miarHOCTUYHI Ipouecu. MeToa ciiig BUKO-
PUCTOBYBAaTH BiITHOCHO CUMIITOMiB, Ki MalOTb JOCTAaT-
HIO YYTJIUBICTb i CIEUMMIYHICTh CTOCOBHO KOHKPETHOI
nartoJjorii. JloBeneHo, 1110 HEOHATAJIbHUM TPUTEPHUM iH-
CTPYMEHT € e(heKTUBHUM METOAOM JeTeKllii HeCTpusIT-
JIMBUX MOMAil, OCKUIbKA HOro 3aCTOCYBaHHS TO3BOJIUJIO
3’sicyBaTH MOTEHIIIHY YacTOTy 3am00iXKHUX TOAIN Y Bijl-
NiJIEHHI iIHTEHCUBHOI Tepariii HOBOHApPO/IXKEHUX, aje Ha-
camriepen Mo/iii, OB’ A3aHUX i3 MPOIIECOM JIiKyBaHHS |3,
26—28].

OIHMM i3 HOBITHIiX METOMIB € IHCTPYMEHT JIiarHOC-
TuyHOro ckpuHiHry Safer Dx Instrument, skuii, 3a ygac-
TIO PELIEH3EHTiB, JOMOMara€e BU3HAUYMTU HasIBHICTH a00
BiICYTHICTb OialrHOCTMYHOI IOMMJIKU y KOHKPETHOMY

eni3zofi MeauyHoi gornoMoru. Lleil iHCTpyMEeHT OlliHIoE
CTPYKTYPY, IPOILIEC i KiHIIEeBi aCMEeKTU NiaTHOCTUKMU, 11100
BUSIBUTH 3001, 110 MPU3BOASTH A0 JAiarHOCTUYHMX MO-
MWIOK. [HCTpYMEHT JonomMarae peleH3eHTaM mpoayma-
TH OCHOBHI aCIeKTH JAiaTHOCTUYHOTO TIPOIIeCy: 3yCTpiv
rnamieHTa 3 jJikapeMm (aHaMHe3, KJIiHIYHUN OIS, TIpU-
3HAUYEHHSI OOCTEXEHb); BUKOHAHHS i iHTeprpeTallis
MIaTHOCTUYHUX TECTiB;  BIiJCTEXEHHS AiarHOCTUYHOI
iHpopmalii B yaci; cnenudiuydi pakToOpu MiarHOCTH-
Kku; ¢axTopu, IoB’sa3aHi 3 mauieHToM. s MmeTomooris
€ MOTEHLIHHOI0 OCHOBOIO JIJIs 3aTaJIbHOCUCTEMHOTO BU-
MipIOBaHHS YaCTOTU JiarHOCTUYHUX TTOMUJIOK Ta BUSIB-
JIEHHS iX IPUYMHU, ajie € 0OMEXEeHOIO y CBOIl 31aTHOCTI
OLIiIHIOBAaTHU KOTHITMBHI 31i0HOCTi KJIiHILIUCTIB, HE MOXe
olliHIOBaTH iH(OopMallito, sKa He 3adikcoBaHa B MeIUY-
Hili fokymeHTalii [2, 5, 29].

VY 3BiTi Mpo BUKOPUCTAHHSI MOIM(}IKOBAHOTO iH-
CTPYMEHTY JAiarHOCTUYHOTO CKPUHIHTY IS PeTPOCIIEeK-
TUBHOTO aHamizy 600 rocmitaizalliii HOBOHapOIKEHUX
(Bik 0—7 nmHIB) y BimmiJieHHSIX iHTeHCUBHOI Tepamii IV
piBag (CILIA, 2017) BusBneHo 37 miaTHOCTUYHUX I10-
MmiIok (y 6,2 % manieHTiB). PelieH3eHTamMu OLliHIOBa-
JIMCS Pi3Hi aCMeKTH IiarHOCTUYHOIO MpOoIecy: aHaMHe3
MaTepi Ta JabopaTopHi AOCIIMIXEHHSs, NaHi KJIiHiYHOrO
orJIsIAy IPOTSAroM rocmiTaiizauii, jabopaTopHi i iH-
CTPYMEHTaJbHI OOCTEXEHHS JUTUHM; IIOBHOTA a00 npa-
BWJIBHICTb KJIiHiYHO1 iH(opMallii Ta KJIIHIYHOI OLiHKMU;
ypaxyBaHHSI CUMIITOMIB TPUBOTH; MPaBUJIbHICTh iHTEP-
npeTalii 1iarHOCTUYHUX JaHUX 11010 3aKJIOYHOTO Jia-
rHO3Y; TIPaBUJIbHICTh AuGepeHIiaJbHOi AiarHOCTUKM;
TUIIOBICTh KJIIHIYHOI KapTUHM 11100 OCTATOYHOTO jia-
raosy [20, 30]. HalimomupeHioo NTpuInHoOIO JiarHOC-
TUYHUX TTOMUJIOK 3TiTHO 3 JAHUMU 1IbOTO JAOCTiIXKEHHS
OyB IpONycK MaTepuHCbKOro aHamuesy (51 %) [20].
Taki MOMUJAKY MOXYTb OyTU CIPUYMHEH] HealeKBaTHOIO
nepenayvero iHpopmailii Mixk aKylepcbKUMU OpuragamMmu
Ta OpuragamMy iHTEHCHUBHOI Tepallii HOBOHApPOJXKEHUX.
[pyroro 3a MOIIMPEHICTIO MPUYMHOIO AiaTHOCTUYHMX
MOMUJIOK OyB HeaJeKBaTHUI KIiHiYHMI ornsa (27 %),
abo mposiB Tinmockinii (nediluTy KAiHIYHUX HABUYOK).
HaiinmomupeHimmnmMu KaTeropisiMu 3aXBOPIOBaHb 3 BUSIB-
JICHUMHU 1iaTHOCTUYHUMU TTOMUJIKaMU Oysiu iHDeKIiiHi
3aXBOPIOBAHHS Ta 3aXBOPIOBAHHSI HUPOK. Y 3 BUMagKax
(8 % BUABIEHUX MIaTHOCTUYHUX TMOMUJIOK) TTOMMIIKA
IMOTEHIITHO MOIJIa MPU3BECTH OO0 cMepTi mamienTta. Lli
BUMAIKM TAaKOX OyJIM IOB’si3aHi 3 3aTPUMKOIO imeHTH-
¢ikalii Ta JiKyBaHHS iH(peKiil y 3B 13Ky 3 BiICyTHiCTIO
JI0Ka3iB MaTepPUHCHKOTO iH(EeKIiiHOro 3aXBOPIOBAHHS
[20, 30].

Ha edexTuBHICTh iarHOCTMKM MOXYTb BIUJIMBATH
KOTHITUBHI, CMCTeMHi a60 KoMbiHOBaHi pakTopu. KorHi-
TUBHI (haKTOpPH, 1110 CIIPUSTIOTh HEMPABUJIBHOMY JiarHO3Y,
BKJIIOUAIOTh MMOMUWJIKY Y KJIiHIYHUX MipKyBaHHSIX i Ipora-
JINHU Y 3HAHHSIX, TOMi SIK CUCTEMHIi (paKTOpU BKIIIOUAIOTh
oprasizaliifHy Bpa3jiMBiCTb Ta NpoOjeMu poOoOYOro Mpo-
uecy [16].

YucneHHI DOCIIMXEHHS 30CepemkeHi Ha TOIIYKY
JKepes HiarTHOCTUYHMX IMOMMJIOK y HeoHaToJjorii. Ha-
caMImepe] BOHM BiI3HayalOTb OCOOJMBOCTI Ilepeodiry
3aXBOPIOBaHb Y HeOHaTaJIbHOMY Iiepiodi sK akTopa
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PU3MKY NiarHOCTMYHOI MOMMJIKHU: BiKOBi OCOOJIMBOCTI
3aXBOPIOBaHb i3 Hecneuu@iuHUMU nposBaMu (0cobu-
BO 1I€ CTOCYETbCS BPOJXKEHMUX Bal PO3BUTKY Ta reHe-
TUYHUX/METabOJiYHUX 3aXBOPIOBaHb); LIBMIKA 3MiHa
KJIIHIYHOTO CTaHy IUTUHU B yMOBaX KPUTUYHOTO 3aXBO-
pIOBaHHS; HEOOXiTHICTh cTabini3alii craHy mmepen gop-
MaJbHOIO iarHOCTUYHOIO OLIiHKOIO (IIBUAKUIA TIepeXin
BiJl JIiIKyBaHHSI /10 JiaTHOCTMKHU 30iJblllye KOTHITHBHE
HaBaHTaXXeHH:) [5].

Crnin BiI3HAYMUTHU TAaKOX OCOOJUBOCTI HEOHATAIBHOTO
IiarHOCTUYHOTO IIpolecy: 30ip iHdopmalii om0 XBo-
poi HOBOHAPOMXKEHOI AUTHMHU BpaslUBMUIA 1O HEHOJiKiB
y 0aratbox To4ykax (aHaMHe3, 3aIllMCH CIIeLialiCTiB); 10~
CSITHEHHSI Cy4acHOI HEOHATOJIOTii MPU3BEIU 10 PO3BUTKY
rimockiii (BTpaTu KJIiHIYHMX HABMYOK) i HaaMipHOI 3a-
JIEXKHOCTI Bifl JiarHOCTUYHMX TECTiB; IIMPOKUI Tiarma3oH
JMOCTYMHUX TiarHOCTUYHUX TECTiB MOXE CIIPUYUMHUTH Ti-
MepaiarHOCTUKY (MeIUIIMHA B CTUJII «IpOOOBMKA») i He-
MOTpiOHI BUTPATH 3 OLIBIIMM TMOTEHIliaJIOM IIKOAM, HiX
KopucrTi [5].

YucneHHi mKepeaa MOMIIOK OB’ I3aHi 3 pOOOYUM ce-
penoBulleM: 6araTonpodilibHi Opuramau, SKi 3aliMaloThCS
JOTJISIZIOM 32 XBOPMMU HOBOHAPOKEHUMMU, 3 TTOTPEOOIO
no0pe HaJaromKeHoi KOMYHiKallil; BUKOPMCTaHHSI pi3-
HOMAaHITHUX NPUCTPOIB Ta iIHCTPYMEHTIB 3i CKJIaIHUMU
eKCIUTyaTalliiHUMU XapaKTepUCTUKAMU, HEOOXiTHUX s
JOTJISIY 32 HOBOHAPOMAXKEHUMHU BUCOKOTO PU3UKY; YMOBU
mnpaili Ta BToMa MEIUYHUX MpalliBHUKIB ToIIo [5].

CbhorojiHi 3pocTa€e ycBimOMJIGHHSI HeOe3MeKu, SIKy
CTAaHOBJIATH MiarHOCTUYHI TTOMWJIKM, i HeOOXiTHOCTI IIi-
JIECTIpSIMOBAHUX JIOCIIIKEHb, TPUCBSUYEHUX Wil Mpo-
0s1eMi. ¥ KOPOTKOCTPOKOBIi#l MepCreKTuBi Tpeda 30cepe-
JMATY 3yCUJIJISI Ha TIABUIIIEHHI PiBHS 3HAHb HEOHATOJIOTIB,
KiJIbKiCHIM OLiHII AiarHOCTUYHUX MOMWJIOK i BUBUEHHI
(dakTopiB pU3MKY, PO3pOOIIi CTpaTeriii 3amobiraHHs I10-
TEeHIIiHilA TOBrocTpokoBiii mkomai. [loyaTkoBi cTpaTerii
3ano0iraHHs AiarHOCTUYHUM TMOMUJIKAM MOXYTbh BKJIIO-
yaTh HACTyIHi 3axoau [5, 13, 18, 26]:

1. [MomupeHHs iH(opMallii Mpo 1iarHOCTUYHI MOMUJI-
KU (YCBiIOMJIEHHSI MOTEHIIHHUX MPOOJEM): 3aTydeHHs
pecypcy yuboBUX MaTepiajliB, OCBITHiX OHJIAaliH-3aXO/iB 3
BUKOPHMCTaHHSIM KOHKPETHUX KJIiHIYHUX CLEHapiiB i eri-
NEMIOJIOTIYHUX JaHUX MOXE TOTOMOTTH 3MEHIIIUTU KOT-
HITUBHI OMUJIKU.

2. HaBuanHs (Hackpi3Ha HaBYajbHa IIpoTpaMa It
iHTepHIB, JIiKapiB): LiJeCIIpIMOBAHMI MiAXia TO dAiaTHOC-
TUYHOI OCBITU B MEAUYHIN MiATOTOBLI MOXe MOKPAIIUTHI
HaBUYKU JiarHOCTUYHOTO MipKyBaHHS; 20—50 % mikapis
MOBiTOMJISIIOTH, 1110 HiKOJIM He MPOXOAMIN HaBYaHHS, SIK
MpaBUJIbHO MOBIAOMJISITY MPO AiaTHOCTUYHI TOMUJIKM, K
MSITH, KOJW Ha MPaKTULi CTUKAIOTHCS 3 AiarHOCTUYHOIO
TMOMUJIKOIO.

3. MeTonu «KOTHITUBHOTO MPUMYCY»: 1iarHOCTUYHU I
«TaliM-ayT» (MocujieHe HaBYaHHSI KOTHITUBHUM acTieKTaM
MiarHOCTUKY 1 YCBITOMJIEHHIO MOTEHIIIHUX YIIepeKeHb
MO€ JIOMTOMOI'TU 3MEHIIUTU KOTHITUBHI MOMUJIKK), PO3-
poOKa IHCTpYMEHTIB 3amo0iraHHs MOMWJIKAM — KIIiHiU-
HUX MMPOTOKOJIiB, KOHTPOJbHUX CITUCKIB.

4. KoHuemnilis «IiarHOCTUYHOI TIpynu» (CTBOPEHHS
KyJbTypH Oe3IeKH MallieHTa y MeIMYHOMY 3aKJIaji).

BucHoBKU

[IpoBeneHi mOCHimIXeHHsI 4YaCTOTU IOMMJIKOBMX Hia-
THO3iB CTOCYBaluCs 3A€01IbIIOTO BiliIeHb IHTEHCUBHOI
Teparnii HOBOHAPOXKEHUX, TOX iH(opMallisi po HeoHa-
TaJlbHUI JOIHTEHCUBHUI eTanm € obOmexeHoro. /g 3a-
TaJIbHOCUCTEMHOI OIIIHKM JIiarHOCTUYHUX TTOMMJIOK Ta
MPOSICHEHHS X TPUYUHU MOXYTh OyTH 3aCTOCOBaHi aHa-
J1i3 aBTorciit, meton Safer Dx Instrument.

Yacrora BUSBIEHHS JiarHOCTUYHUX MOMUJIOK KOJIU-
Bajacs Bin 19,2 % min yac aHati3y maToJoroaHaTOMiYHHUX
nocmimkeHb (cepen Hux 3,7 % Takux, 110 3aBIAJIM IIKO-
IU TalieHTy) 10 6,2 % mim yac BUKOPUCTAHHSI METOMY
Safer Dx Instrument (cepen Hux 8,0 % Takux, 110 3aBAaIN
IIKOAM MauieHTy). IMOBipHO, peajibHa OLIiHKA CUTYyalil
Moxe OyTH 3a0e3rnedyeHa NoeAHAHHIM MOXJIMBOCTEN BU-
1IE03HAYEHUX METO/IiB.

OTxe, NiarHOCTUYHI MOMUJIKYA B yMOBAaX iHTEHCUBHOI
Tepartii HOBOHapOXKEHUX MOTEHITIHHO MOXYTb ITPU3BECTH
IO TSKKWX JOBIOCTPOKOBUX HACHI/IKIB, ajie IX 3HAaUeHHS €
He /IO KiHIISl OlliHeHUM i 1o cyTi He BuBYeHUM. [ToTpiOHI
MMOJAJIbIII JOCITIIKEeHHS IJIs Kpallol KiJIbKiCHOI OLIiHKM
HeTpaBWIbHUX JiarHO3iB, MOB’SI3aHUX 3 HEOHATAJIbHOIO
IHTEHCHUBHOIO Tepalli€lo, i Il BU3HAYEHHS IOTEHIIiii-
HUX CTpaTeriii 3MeHIIIeHHS X YaCTOTU a00 IMOM’ SIKIIIEHHSI
LIKOIU, TIOB’3aHO1 3 HEMPaBWILHUM JiaTHO30M, sIKa 3a-
BIAETHCS XBOPUM HIiTAM Ta iX ciM’siM. [ligBuiieHHsT piBHS
3HaHb HEOHATOJIOTIB ILIOAO NiarHOCTUYHUX MpoOJieM —
peaibHMI KPOK 3aro0iraHHs Takiii IIKO/i.

KonduikT inTepeciB. ABTopu 3asiBJSIOTh TIPO BilCyT-
HicTbh KOHMJIKTY iHTepeciB Ta BlacHOI (hiHaHCOBOI 3alli-
KaBJICHOCTI TIPH IMiITOTOBIIi JAHOI CTATTi.

Indopmania npo dinancyBannsa. ocrmimkeHHS He
Ma€ OKpeMOro nomaTkoBoro (iHaHcyBaHHs. PoboTa Bu-
KOHaHa y paMKax iHilliaTUBHOI HAyKOBO-IOCIiIHOI po0o-
™ Kadenpu nexiatpii 3 Ta HeoHaToJjorii MY «Iligxo-
IIM 10 MiaTHOCTUKU Ta JIIKyBaHHsSI XBOPOO AUTSIYOIO BiKY 3
no3uilii 6e3neKu naiieHTar».

BHecok aBtopiB. Masponyso T.K. — KoHIenuis
Ta AW3aliH JOCJiIXEHHs, 30upaHHs I 0OpoOKa Mare-
piajiB, aHaji3 OTpMMAaHUX JIaHUX, HAIMMCAHHS TEKCTY;
Bnacos O.0. — aHaui3 naHux, HaNMCaHHS TEKCTY; Bepe-
wak O.10. — aHai3 1aHWX, HalIMCAHHS TEKCTY.
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Diagnostic errors in neonatology

Abstract. Background. The incidence of diagnostic errors in
neonatology and their impact on children’s health remain relatively
unknown. The limited available evidence, however, suggests that
diagnostic errors in the neonatal unit result in significant and long-
term consequences. The purpose of the study was to generalize the
literature data on diagnostic errors in neonatal units in view of their
prevalence, impact on health status, and contributing factors. Ma-
terials and methods. The search was done in the PubMed Central®
database using the keywords “misdiagnosis”, “diagnostic errors”,
“neonatal intensive care unit”, “neonatal unit”, “neonatology”,
“newborns”. Results. Methods to identify diagnostic errors were
analyzed: autopsy results, consideration of complaints and con-
flicts, voluntary survey of doctors and patients, symptom-disease

pair (SPADE approach), trigger methodology, Safer Dx Instru-
ment (measurement and improvement of diagnostic safety). The
incidence of detecting diagnosis errors ranged from 19.2 % when
analyzing pathology studies (including 3.7 % of those that harmed a
patient) to 6.2 % when using Safer Dx Instrument (including 8.0 %
of those that that harmed a patient). A real assessment of this situa-
tion can be provided by a combination of the above methods. Con-
clusions. Further research is needed to better quantify misdiagnosis
in neonatal intensive care units and to identify potential strategies
to reduce its incidence or mitigate the harm associated with mis-
diagnosis.

Keywords: misdiagnosis; diagnostic errors; neonatal intensive
care unit; neonatal unit; neonatology; newborns
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HavioHanbHW meanydHn yHiBepcuteT imeHi O.O. boroMoAbLs, M. Knis, YkpaiHa

OCco6AUBOCTI METOAMKU NMPOBEAEHHS,
AIOrHOCTUYHA LiHHICTb TA CBITOBi pEKOMEeHAAL|
3 OLHKU TOA€POAHTHOCTI A0 Pi3YHOro HOBAHTODKEHHS
Y Aiten (OrAsiA AiTepaTypu, BAOCHI AOCAIAXKEHHS)

Pesiome. Ouinka monepanmuocmi do gisuunozo naéanmadicenns € 00HuM i3 Memodie Kainiunoi diaenocmuku cmamny
300p08’5 AHOUHU, WO 0AE MOICAUBICIND BUSHAMUMU A KOMNACKCHO NPOAHANIZYE8amMU CIMYNIHb Qi3UuUHOI mpeHosaHoCmi
nayicuma, tioeo 30amuicme nepeHocumu QizuuHe HaBAHMAaNCeHHs, adanmayiiri moxcaueocmi opeanizmy. Pieenv mo-
JAepanmuocmi 00 QizuMHO20 HABAHMAJICEHHS 8i0iepac 8eAUK) POAb 8 OUiHUi cmaHy 300p0o8’s ma aKocmi dcumms dimeli
i nidnimkis, ocKinbKu 3aaexicums i0 Yinoeo KOMNAEKCY YUHHUKIB, a came: (DYHKUIOHAAbHUX 61acmUu8ocmell cepyeso-
CYOUHHOI, UXanbHol, KiCmMK080-M 230601 cucmemu ma piens Qizuunoi niocomosku. /lns oyinku mosepanmuocmi 0o
@izuuHO0 HABAHMAICEHHS BUKOPUCMOBYIOMbCSI NPOOU 3 00308aHUM i3UMHUM HasanmadiceHHaM. Jiaenocmuuna yin-
HiCMb MemoOuK OYIHKU MOAePAHMHOCMI 00 Qi3UUHO20 HABAHMANCCHHS NOAA2AE Y MOICAUBOCHT NOCMITIHO20 MOHIMO-
PUHEY YHACMOMU Cepyesux CKOPO1eHs, apmepiarbHo20 MUCKYy, 3anucy erekmpoxkapoioepamu, ixcayii pieHs HacuveHHs
KpO6i KUCHEM, 6U3HAYEHHS NIK06020 a00 MAKCUMAAbHO20 Cnodcuants Kuckio (VO, max) npamum i nenpamum memo-
dom nid uac euxonanHs npobu. lnmepnpemauyia ompumanux pe3yabmamie cmeoproe 3HAUHI MONCAUBOCMI DiaeHOCMUY -
H020 howlyky oas aikapsa-nediampa. Mema pobomu — y3aearvHumu 0aui Aimepamypu w000 0cooaugocmeil Memooux
BUKOHAHHS NP0 3 00308aHUM DIBUMHUM HABAHMAJICEHHAM, IX diaeHOCMUUHOI YIHHOCMI Ma C8IMOBUX peKoMeHOayiil
014 oyinKu moaepanmuocmi 00 QizuuHO20 HABAHMAICEHHS Y Oimell; OUIHKA pe3yabmamie 6AacHUX 00CAI0NCeHD.
Kii04oBi cioBa: monepanmuicmo 0o izuunozo naeanmadgicenns; npobu 3 QizuHUM HABAHMANCEHHAM; npPobda
Pyge; senoepeomempis; maxcumanvhe cnoycusanus kucrio (VO, max); miokapoianshi pezepeu; indekc Pygh’e; dimu

OLiHKa TOJIEPaHTHOCTI 10 (Di3MYHOTO HABAHTAXKEHHS —
1€ O/INH i3 METO/IiB KJIIHIYHOI 1iarHOCTUKU CTaHY 370POB’sI
JIIOJIMHU, 1110 JIa€ MOXJIMBICTb BUBHAYUTHU Ta KOMILIEKCHO
MpoaHaJi3yBaTH CTYIiHb (Di3UYHOI TPEHOBAHOCTI TMalli€H-
Ta, WOro 3MaTHICTb MEPEHOCUTH (hisMuHEe HaBaHTAXKEHHS,
aganraniiini MmoxumBocTi nuxanbHoi (JIC) Ta cepueBo-cy-
nuHHOI cuctemu (CCC). Came Bim (pyHKIIIOHAJIBHOI 31aT-
HOCTI IIMX CUCTEM 3aJIEKUTh CTYIiHb TOJEPAHTHOCTI 10 (i-
3UYHOI0 HaBaHTaxeHHs [39].

PiBeHb ToIEpaHTHOCTI 10 (Pi3MYHOrO HAaBaHTaXKEHHSI Bi-
Jirpa€e BeJMKY poJib B OLiHIIi CTaHY 310POB’SI Ta SIKOCTi KUT-
TSI IiTel Ta MiAJIiTKiB, OCKIJIbKY 3aJIEXKUTh Bifl L[iJIOr0 KOMII-
JIEKCY UMHHMKIB, a came: (PYHKIIIOHAJIbHUX MOXJIMBOCTEH

CCC, AC, KicTKOBO-M’s130BOi CMCTEMU Ta piBHS (Pi3NIHOL
miarotToBKu. HU3bKMit piBeHb TOJIEPAaHTHOCTI 10 (hi3UIHOTO
HaBaHTaXXeHHSI Yy NiTel Ta MiIJIITKIB € 03HAKOIO iX (iznu-
HOI IeTPEeHOBAHOCTI Ta TiIBUIIYE PUUK HECTIPUSITIUBOTO
IIPOTHO3Y 100 MOosIBYU Iatojoriii 3 6oky CCC y maii0yT-
HboMY. YnM Oibllle HaBaHTaXKeHHSI Ta JOBIIY MOTO TpUBa-
JIICTh MOXKE IMTePEHOCUTH IUTUHA YU MiIJTiTOK, TUM MEHILMI
PM3MK CMEPTi Bil ceplieBO-CyIMHHOI IaTojIoTii a0 iHIIMX
npuuuH. CaMe TOMY BaxkKJIMBOIO € OlliHKa TOJEPaHTHOCTI
110 (Pi3MYHOr0 HaBaHTaXKEHHSI Ta paHHE BUSIBJICHHS 11 He3a-
JIOBJILHOTO PiBHS 3 METOIO 3aM100iraHHsI CMEPTEJIbHUM BU-
najakam, 1os’si3aHuM 3 aerpeHoBaHicTio CCC, y Bianosiab
Ha MOBCsKIeHHe (i3nyHe HaBaHTaxXeHHd [37].
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[ OLIiHKM TOJEPAaHTHOCTI 10 (hi3MYHOrOo HaBaHTa-
>KEHHSI BAKOPUCTOBYIOTbCS IIPOOH 3 1030BaHUM (Di3UUHUM
HaBaHTaxXeHHsIM. OJHI€10 i3 HAOIbII IIIMPOKO BXXUBAHUX
B YKpaiHi, IIBUIKOIO Ta JOCTYITHOIO METOAMKOIO OILLiHKK
TOJIEPAHTHOCTI A0 (hi3MYHOrO HaBaHTaXKEHHS Y HiTeil €
npoba Pyd’e. 3rinHo 3 ynHHOW «IHCTpYKIIi€lO po3moii-
JIy YUHIB Ha TPYIU JIsI 3aHATH HAa Ypokax (i3uuHOI KyJib-
Typu», 3aTBepmKkeHoo Hakaszom MiHicTepcTBa OXOpOHU
3nopoB’ss (MO3) Ykpainu ta MiHicTepcTBa OCBITH i Ha-
yku Ykpainu Ne 518/674 Bin 20.07.2009 poky, BUBHaUEHHS
¢yHKIioHaTbHO-pe3epBHUX MoxiIuBocTeir CCC mpoBo-
IUThCA 3a Ipoboio Pyd’e. MeTonuka nmpoBeaeHHs (QyHK-
LiOHAJIbHOI MPOOM Taka: AWTHMHA MOBMHHA BUKOHATH 30
MpHUCiAaHb 3 BUTSITHYTUMU BIEpea PyKaMu MpoTIrom 45 c.
IMTicnsa 3—5 XB BiIMOYMHKY Y MOJOXEHHI CUASYU B 00CTe-
>KYBaHOTO MiJIpaxoBYIOTh MyJIbC KOXHi 15 ¢, noku He Oyne
orpuMaHo 2—3 ogHakoBsi udpu (YCC1). Otpumani naHi
3aIMKUCYIOTh 10 TIPOTOKOIY, i TIPOITIOHYETHCSI BUKOHATH 11Ie
pa3 30 mpucigans. [1icyis 3akiHUeHHS BIIpaBU IUTHUHA Cilae
i TPOBOUTBCS MilpaxyHOK IyJIbCy 3a mepiii 15 ¢ mepinoi
xBuHA BimHoBIIeHHST (YCC2) Ta 3a octaHHi 15 ¢ mepioi
xBumHM BigHOBIeHHs (YCC3). [ani o0uncmoTh iHIeKe
Pyd’e (IP) 3a Takoro popmyioro: IP = (4 x (HCCI1 +YCC2 +
+YCC3) —200)/10. PiBHi (pyHKIIIOHATBLHOIO pe3epPBY Cep-
1151 BUBHAYAIOTBCSA 3 ypaxyBaHHAM I’TU Tpajaalliii: MeHIe
HiX 3 — BHUCOKMIi piBeHb; 4—6 — BMIIIE BiI CEpPeIHBOTO
(mobpmit); 7—9 — cepenniit; 10—14 — Huxye Bin cepea-
HBOTO (3a0BiIBHUIA); OinblIe HiXX 15 — HU3bKMIA [27, 29].
Takoxx mist Giabll AeTalbHOI OLIHKKU TOJIEPAHTHOCTI 10
Gi3UYHOTrO HaBaHTaXKEHHSI IOLUILHO OpaTW IO yBarW BiK
nutuHuU (Tabdm. 1) [44].

IIpo6a Pydp’e — 11e CKpUHIHTOBUII METOHA HiarHOCTH-
KM TIopylIeHb GyHKIioHaNIpHNX BiaactuBocteit CCC, 1o
A€ MOXJIMBICTh BUSIBIICHHS BiIIIOBIZHMX TPYN PU3UKY i
MOJAJBIIOTO JT00OCTEXEHHS 3a JOMOMOTol0 IMpod 3 J0-
30BaHUM (i3MYHUM HaBaHTaXKEHHsSIM. 3HAYE€HHS TECTiB 3
(Gi3YHMM HaBaHTaXX€HHSIM II0JIITa€ y TOMY, IO ITiJ Yac
iX MpOBeAEHHsI HEOoOXinHe cucTeMaTUyHe i JIiHiiiHe 30i1b-
LUEHHS IHTEHCUMBHOCTI BIIPaB 10 MOMEHTY, [IOKU JIIOAMHA
HE B 3MO3i MiATpUMYBaTu aboO TEPIIiTM poOoYe HaBaHTa-
KeHHsI. Lle mae MOXIMBICTh OLIHUTH 3B’SI30K MizK 30BHIIII-
HiM (JlereHeBMM) i BHYTPIlUHIM (KJiTUHHUM) AMXaHHSM
B YMOBax TiJBUIIIEHOTO MeTabosiyHoro nonury. [lig yac
tecty ikcytorbes mneBHi 3minu CCC, JIC, meTtabomniuHi
MOKa3HUKM, 32 JOMOMOIOI0 SIKUX OLIHIOETHCS 3IAaTHICTh
CCC noctaBisiti 30aradyeHy KMUCHEM KPOB /10 CKEJIETHUX
M’SI13iB i 31aTHICTh M s13iB BUKOPUCTOBYBAaTH KUCEHB [6].

Mera po0OTH — y3araJbHUTU JaHi JiTepaTypu IIOLO0
0COOJIMBOCTEMd METOAMK BMKOHAHHSI IMPOO0 3 J030BaHUM

(i3MYHUM HAaBaHTaXXKEHHSIM, iX AiarHOCTUYHOI LIIHHOCTI Ta
CBITOBMX peKOMEHIALIi} 17151 OLiHKY TOJIEPaHTHOCTI 10 (i-
3MYHOTO HaBaHTaXXEHHS y JIiTeii; OLliHKa pe3yJIbTaTiB Bjlac-
HUX JOCJiIKEHb.

CraHpapTM30BaHa MeETOAMKA BUKOHAHHS CepleBO-
JlereHeBoi TIpoOu 3 hi3MYHUM HaABaHTAXKEHHSIM Y JiTeit
ornucaHa B HayKoOBiil 3asBi Pamu ceplieBo-CcynqMHHUX 3a-
XBOpIOBaHb MoJiofi, KomiTeTy 3 arepockiiepo3y, rirepToHii
Ta OXUPIHHS B MOJIOJIUX JIFOAet AMEPHUKaHCHKOI acoliamii
cepust (AHA) min HazBoro «KUtiHiYHe cTpec-TecTyBaHHS B
neniaTpuaHii Bikosiit rpymi» (Clinical Stress Testing in the
Pediatric Age Group) y 2006 porri. 3rigHo 3 1aHOIO HacTa-
HOBOIO BUKOHAHHSI MPO0 3 1030BaHUM (Di3MYHUM HaBaH-
TaXXEHHSIM Y IUTSIYili BiKOBiil TpyIi Ma€ Ha METi OLIHUTHU
MPOAYKTUBHICTh (Di3UUHUX BIpaB i MeXaHi3MiB, siki 00-
MEXYI0Th (Di3MUHiI MOXKJIMBOCTI OKpPeMOi IUTUHM abo TTi/I-
mitka [30].

3arajibHi TOKa3aHHS O CTPeC-TeCTYBaHHSI MICTSITh
OLIIHKY TMEeBHMX O3HaK ab0 CHUMMTOMIB, $IKi BUHUKAIOTh
Mpu BUKOHAHHI (Di3MYHOTO HABAHTAXKEHHSI; BUSIBICHHS
AHOMaJIbHUX PeaKliliii Ha BIPaBU y JiTeH i3 3aXBOPIOBAHHSI -
mu CCC, [IC. [lo Takux peakiliii BiTHOCSITh BUHUKHEHHS
ITi1 yac (izmyHOro HaBaHTaXKeHHs ilieMii Miokapaa, opy-
IIEHb CePLIEBOr0 PUTMY, Hamaay OpOHXiaJlbHOI aCTMH, T10-
SIBY MATOJIOTIYHMX 3MiH apTepiaibHOoro Tucky (AT) Tolo
[24]. TTix yac mpoOU MPOBOAATH OLIHKY (DYHKIIIOHATLHOT
emHocti CCC ta JIC, Bu3HavyaoTh ¢(DeKTUBHICTh MTEBHUX
MEIMKAMEHTO3HMX a00 XipypriYHMX METOMIB JIIKyBaHHSI,
repeBipstoTh (PYHKITIOHATBHI MOXJIMBOCTI JUISI HABYAHHS,
3aHSATh (Bi3UYHOIO KYJIBTYPOIO, CIIOPTOM Ta npodeciiiHol
MISUTBHOCTi, a TaKOX BCTAHOBJIIOIOTH BUXiIHI MapamMeTpu
OpraHi3aMy OUTHHM IJI PO3pOOKM KOMILIEKCY peadisiTa-
LIAHYX i CIIOpTUBHUX 3axomiB [2, 30].

AOCOIIOTHUMM TIPOTUIOKA3aHHSIMMU OO0 MPOBEACHHS
mpo0 3 (i3MYHUM HaBaHTAXKEHHSIM € ceplieBa HeaoCTaT-
Hicte 116 i III cTymeHs, oOCTpyKIlisl BUXiZHOTO TPaKTy
JIiBOro IuiyHouka (rimeprpodiyHa Kapaiomiomnarisi, cTe-
HO3 aOpTH), aKTUBHI 3amajbHi MPoLeCH B Ceplli (KapauT,
rnepukapauT). BigHOCHI TpoTUIoOKa3aHHS: MMIOTiHHS i
TPIMOTIHHS TIepeAcepab, HAaMaau MapoKCU3MaJIbHOI LTy~
HOYKOBOI Taxikapfii i ¢hiOpuisiii MUTyHOUKIiB B aHaMHe-
3i i3 cuHKome abo 6e3 HUX, ITOBHA aTPiOBEHTPUKYJISIpHA
Osiokana, aHeBpU3Ma, apTepiajibHa TilepTeH3is, pu SIKii
MOKA3HUKU TIePEBUIIYIOTh TaKi 3HAUEHHS: TUCK Oijblie
Hixk 180/100 MM pT.CT. (I miteil cTapiie HixX 11 pokiB),
Oiabie HixX 160/80 MM pT.CT. (st miTeit Mojoame Hix 11
POKiB), TMXOMaHKa Ta peKOHBAJIECLEHIIisI MPOTIroM 1 Mi-
CSLIS TTIC/IST TOCTPUX i 3arOCTPEHHS XPOHIYHUX iH(EKIIili-
HUX 3aXBOPIOBaHb [26].

Tabnuys 1. HopmatusHi noka3Huku IP 3anexHo Big Biky

OuiHKa TOJ1IePaHTHOCTI 15 pokiB i ctapwe 13-14 pokiB 11-12 pokiB 9-10 pokKiB 7-8 poKiB
MNoraHa 15 16,5 18 19,5 21
Cnabka 11-15 12,5-16,5 14-18 15,5-19,5 17-21
HopmanbHa 6-10 7,5-11,5 9-13 10,5-14,5 12-16
[lo6pa 0,5-5 2-6,5 3,5-8 5-9,5 6,5-11
BigmiHHa 0 1,5 3 45 6
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JlaGopaTtopis, y sKili IPOBOISATHCS TeCTU 3 (Di3MUHUM
HaBaHTaXXEHHSIM, MOBMHHA OyTH JOCTAaTHBO BEJIMKOIO IJISt
po3MmillieHHsT 6iroBoi JOpiXXKM Ta/abo BeJoeproMerpa,
EKTI-anapata, 3 Micuiem J1s1 OIJISIy Malli€HTIB Ta HasIBHiC-
TIO TPOCTOPY HABKOJIO BEJIOEProMeTpa JJisi eKCTPEHOro 00-
JIaIHAHHSI, SKIIO Take 3HamoOUThCs. TakoX OakaHO MaTu
Miclle y 3aHill YaCTUHI KiMHATH, 11100 0aTbKU MOTJIU OYTH
MPUCYTHIMU il yac TecTyBaHHS. MikpokiiMar jabopaTo-
pii TOBMHEH BiAMOBIZaTH TaKUM ITOKAa3HUKAM: TeMIIepaTy-
pa nositpst 20—24 °C i BigHOCcHa BoJorictb 50—60 %. OcBiT-
JIGHHS Yy BCili Ja0opaTopii MOBUHHO OyTU AOCTATHIM, 1100
3a0e3MeYnTy IMTOBHUI OIS MalliEHTa Ta 00agHaHHA [5].

ITapameTrpu 6iroBoi gopixkku abo Bejaoepromerpa Io-
BUHHI BiaNoBigaTu BiKy OUTUHU. Hampukian, Beroep-
roMeTp Ma€e OyTHM OCHAIEHUI CUMIHHSIM 3 MOXJIMBICTIO
peryjoBaHHS 10Oro BUCOTH, 11100 IUTHMHA MOIJa AiCTaTh
IO Tlefajeil i MaTh KyT 3TMHAHHS B KOJIIHHOMY CyTJ100i
10—15° mpu po3sirHyTiii Ho3i. Takox J1abopatopist TTOBU-
HHa OyTM OCHallleHa TOYKOO IMojavi KMCHIO Ta peaHima-
itHuMM 3acobamu. Jlo mpoBeeHHSI MPOOU 3 JO30BaHUM
bi3MYHUM HaBaHTaXXEHHSIM JIOMYCKAEThCS JIiKap Ta acuc-
TEHT, SIKi MalOTh HaBUYKW HaJaHHS HEBiAKIaIHOI JOTO-
MOTH [OiTSIM, TIPOBEIECHHS CeplieBO-JereHeBOoi peaHiMalril
y miteit [12].

Ilepen mpoBeneHHsSIM MpoOU JliKap MOBUHEH O3Halio-
MUTHUCS 3 icTopieto xBopobu mnaiieHTa. Kpim 1iporo, nepen
MPOLIEAYPOIO TECTYBAHHS MAlLliEHT OTPUMYE HM3KY BKa-
3iBOK IIO/IO IMiATOTOBKMW 10 MpoOu. JIluTMHA He MOBMHHA
OyTH royiogHa abo icTh BaXKKy Xy 3a 2—3 TOIWHM IO TECTY.
Takox malieHTaM He PeKOMEH/IYEThCSI BXUBATH KO(DEiH y
JIEHb TECTY, Y TOMY YKCJIi Ta30BaHy Bofy 3 KodeiHoM. Opsir
TUTUHU TIOBUHEH OYTH 3pYYHUM Ta CIOPTUBHUM. besno-
CcepeiHbO Tepe] BUKOHAHHSIM TMPoOM HEOOXimHO 1ie pas
MOSICHUTHU TEXHIKY MPOBEJCHHS TECTY i 3alI€BHUTU JAUTH-
Hy, 110 11e He Oosstue. [ToTiM nuTHHI Ta 6aThbKaM CJIil JaTh
MOXUJIMBICTh OTPMMATU BIiAIIOBiIi Ha BCi 3alMTaHHS, 110
MOXYTb iX IiKaBUTHU. TakoX 10 MpoBeAeHHs MPoOMu OaTh-
KU IMOBUHHI MinucaTu iH(pOpMOBaHY 3rojly Ha IpOBEACH-
Hs1 TecTyBaHHsI. OOrOBOPEHHSI TOTO, SIK i YOMY TECT MOXKe

OyTU NMPUIMMHEHUH, Y TOMY YMCJIi 32 Oa’KkaHHSIM Ialli€HTa,
TaKoOX Mae€ BimOyBaTucs repen TectoM. HeobxinHo moBa-
JKaTH MPaBo Malli€eHTa MPUMUHUTY TECTYBaHHSI 32 BJIaCHUM
6axkaHHaM [30].

[1ig yac miAroTOBKM A0 TECTY MALiEHTY BCTAHOBJIIO-
€ThCS IECSITh €JIEKTPOIiB, 1100 MOXXHAa OyJIo Oe3repepBHO
BincrexyBaTu enekrpokapaiorpamy (EKT) y 12 BinBeneH-
HSIX TIij1 Yac BUKOHAHHS (pi3MYHOro HaBaHTaXeHHs. Po3-
MiIlIleHHST eJIEKTPOMiB Ma€ OyTu B MoaudikoBaHill Bepcii
Mason-Likar. Takox Ha mboMy eTami (piKCYETbCSI MaH-
XKeTa 1jis BuMiproBaHHs AT Ha pyli Ta TaTYMK ITyJIbCOK-
cumetpa. [lepen BUKOHaHHSIM (Pi3UUHUX BIIPaB XBOPOMY
CJIil JaTU MOXJIMBICTh O3HAMOMMTHUCS 3 TUXaHHSIM Yyepe3
MacKy razoaHajizaTopa BUAMXYBaHOI cyMmimri. Ha moyart-
Ky (i3MYHUX BOpaB IMalliEHTaM CJiJ HaaaTu 4ac ISl po3-
MMHKH, 1110 CKJIaJA€ThCSI 3 HU3bKOI'O pOOOYOTO HaBaHTa-
xeHHs [30].

Motopu3oBaHa 0iroBa HOpiKKa € OTHUM i3 BapiaHTiB
o0JIaTHaHHS IIJI OLIIHKW TOJIEPAHTHOCTI 10 (Di3MYHOTO
HaBaHTaXeHHs1. 30UbIIEHHSI HABAaHTAXEHHS IMiJl Yyac BU-
KOHAHHS TECTY BiIOYBA€THCS LILJISIXOM 30UTbIIIEHHS IBU/I-
KocTi Ta/abo piBHA (TTiAiioMy) CTpiuKy Ha GIroBilt JOPIXIIi.
[lepeBaroio TecTyBaHHS Ha OiroBiii JOPiXKIIi € Te, 110 OiTb-
1IICTB JIIOAe# 3HalioMi 3 X0ab0010 a00 6irom, 30Kpema IiTu
BiKOM 110 3 pokiB. ¥YTiM, 3a iH(popMmallieto AMEepUKaHCHKOT
acomuiarii croptuBHoi MeauuuvHu (American college of
sports medicine), iCHye i cyTTeBa HM3Ka HEIOMiKiB BUKO-
pUCTaHHS GiroBO1 JOPiXXKM MOPiBHSIHO 3 BEJIOEPTOMETPOM
(Tabm. 2) [2].

AHaJti3 orjisay JliTepaTypy 111010 TOPiBHSIHHS Pe3yJib-
TaTiB MaKCMMaJIbHOTO CroxusBaHHs KucHio (VO, max),
3ape€ECTPOBAHMX MPH MPOBEICHHI TECTYBaHHS 3a TOTIOMO-
roo 0iroBOI JOPiXKM i BeJloepromeTpa, mokKasas, 110 00u-
JIBa BUIM TPEHAXEPiB € OMHAKOBO €(PeKTUBHMUMMU B OIIiHII
1mpo0 3 pi3MYHUM HaBaHTaKeHHIM [32].

Takum urHOM, BUOiIp NEeBHOro oOJagHAHHS 3aJeKUTh
Bil MOXJIMBOCTI JlabopaTtopii a00 iHAMBiIyaJIbHUX BIIOJIO-
0aHb, OCKiJIbKM 001ABa METOAM 3a0€3MeuyIoTh OTPUMAaHHSI
HaaiHUX (i3i0J0riYHUX BUMipIOBaHb Ta MalOTh OMHAKOBY

Ta6nuus 2. lNopiBHAHHSA GiroBOT 4OPIKKM Ta Be/10epromMeTpa rnpu ix BUKOPUCTaHHI
AJ151 OLiHKN TOJIePaHTHOCTI A0 Pi3NYHOro HaBaHTa)>K€HHS

MoKa3HuK biroBa gopixka Benoeprovietp
Butpatu binbw gopore o6nagHaHHA MeHLww gopore o6nagHaHHA
Lym binbw wymHa MeHLW WyMHUI

beaneka TectyBaHHSA binbw Hebe3ne4yHa

MeHw Hebe3nevyHnn

MOoXNMBICTb KOPEKLIii CTy-

NeHs HaBaHTaXXeHHA nigMomy 6iroBoi JOPIXKKK

Jlerko KopurysaTu WBUAKICTb Ta piBEHb

Jlerko KopuryBaTu BaXKKiCTb MPOKPYYyBaHHS
nepanen

Bu3HayeHHsA epeKTUBHOCTI
po60TH

Bakye KinbKiCHO OLiHUTK piBEHb POBOTH
Yyepes BMN/IMB Ha Lel napameTp po3Mmipy
Tina, macw, Xoau, JOBXUHU KPOKY

BenoeproMeTpu 3 eNeKTpUYHUMK FranbMamMu
J1al0Tb MOXKJIMBICTb TOYHO BUMIPATU BUKOHAHY
po6oTy

0Oco611BOCTi BUMiIpIOBAHHS

CKknapgHiwe npoBoauTh peectpadito EKIM Ta

Jlerwe npoBoanTh peectpadito EKI Ta BumiptoBa-

3 BeJioepromMeTpom

NMOKa3HUKIB BMMiptoBath AT Yyepes aptedaKTu pyxy 1 AT, BNauB apTedaKTiB pyXy MEHLL BUPaXEHUM
MpocTip MoTpebye 6arato NnpocTopy He noTpebye 6araTo npocTopy
. . [iTv monoaworo Biky MOXyTb abo B3arani He
Jlerwe npoBoAMTHU KanibpoBKY MNOPIBHAHO . .
IHWe BMITK KPYTUTK Nedani BenoeproMmeTtpa, abo He

MOXYTb yTPUMATH PUTM BMpasu
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NiarHOCTUYHY LiHHICTb JIs1 BU3HAUYE€HHS TOJIEPAHTHOCTI 10
¢iznuHoro HaBaHTaxXeHHs [30].

ITin yac mpoBeaeHHSs TPOOU 3 (Pi3MYHUM HAaBaHTAXKEH-
HsIM npoBoauThes nocTiiiHuil 3anuc EKI. Tlepen Tectom
ciin 3armucatn EKI y crani crokoro. O6jagHaHHS IS
peectpauii EKT, 1110 BUKOPUCTOBYETBHCS IJIsT TECTYBaHHS 3
(bi3MYHUM HaBaHTAXEHHSIM, TTIOBUHHO MaTW JWCIUICH ISt
BiIOOpakeHHsI IaHUX Y peabHOMY 4Yaci Ta «3arucyBay» 3
MOXJIMBICTIO HACTYITHOTO ITeperIsiay Ta ApyKy [30].

Ilin gac peectpanii EKI' TakoxX IMpoBOOUTLCS MOCTili-
HUII MOHITOPUHI 4acTOTU cepueBux ckopoueHb (YCC).
Baxummso 3adikcyBatu YHCC no moyaTky (hi3MuHOro Ha-
BaHTaXXEHHSI, 11 IPUPICT I Yac BUKOHAHHS MPOOU, 3HaA-
YEeHHS MAKCUMAJIbHO AOCSITHYTUX MOKA3HUKIB Ta BiITOBi/I-
Hi 3MiHU B nepiof BianmounHky [30].

[1im yac BUKOHaHHS MTPOOY BaxKJIMBO MPOBOAUTH MOHi-
topuHr AT. 3a3Bruyaii peKOMeHIY€EThcsl BUMiptoBaTu AT y
CMOKOI TIepest ToYaTKOM TECTY, IMill 4ac TECTy ST OLliHKK
niniiomy AT a0Go 1y1st BUSIBJICHHS 3arpO3JIMBOI TIOTeH3ii Ta
B TIepiof1 BiAMOYMHKY. Y OLIbLIOCTI BUMAIKiB BUMiIpIOBaHb
KOXHi 3 XBUJIMHM ITiJl YaC TPEHYBaHHSI Ta BiTHOBJIEHHS J10-
CcTaTHBO. 17151 mpoBeaeHHS TOYHMX i HAMiiTHMX BUMipIOBaHb
AT pexoMeHI0BaHO BUKOPMCTOBYBATH MeXaHiuHi TOHOME-
TpM, TIpU LILOMY PO3Mip MaHXeTH MOBUHEH BiIoOBiZaTu
po3Mipy pykM mallieHTa. BukopucTaHHSI 3aHAATO MaJjioi
MaHXeTH Npu3sBeae a0 nepeolinku AT Ta ¢ikcalii xubHO
BUCOKUX TTOKa3HUKIB [10].

PexoMeHI0BaHO MPOBEACHHS ITyIbCOKCUMETPIi MiT yac
BUKOHaHHS (piznuHuX BripaB. PiBeHb HACUUEHHS TeMOTJIO-
OiHY KMCHEM BUMIpPIOIOTh 3a JOTIOMOTOIO TTYJIbCOKCUMETpA.
HaiiGinbin yacTo BUKOPUCTOBYIOTHCSI TUTIN ITYJIbCOKCUME-
TpiB, 110 BUMIPIOIOTh caTypallilo Ha KiHUMKY Tajiblisg abo
MouIli Byxa. 3a0e3Me4eHHSI HaJIeXKHOTO KOHTAKTY ITOBEPXHi
IIKipy Ta ii Tepdy3isd MOJMIIaTh HamiiiHICTb Pe3yJIbTaTiB
nyabcokcuMmeTpii. CaMe ToMy BaXkJIMBO BKa3aTU MALiEHTY
HE OXOILIIOBATU 3aHAATO MillHO OMOPHI MONepeynHu Oiro-
BOI JOpiXKKHU ab0 KepMa BesoeproMmerpa [14].

MakcumanbHe crioxusanns KucHio (VO, max), nocsr-
HyTe il Yac TpaayioBaHOr0 MaKCUMaJbHOTO (hiZUYHOTO
HaBaHTaXXEHHsI, PEKOMEHAYEThCSI BcecBiTHBOIO oOpraHi-
3auier0 oxopoHu 310poB’st (BOO3) sik 30510THiT cTaHIapT
OLIIHKY TOJIEPAHTHOCTI /10 (Di3MUHOTO HAaBaHTAXKEHHSI 111e 3
1968 p. [38].

VO, max BUMIpIOETbCA B MJI/XB 200 MJI/KI/XB i € 3a-
TaJIbHOBXWBAHUM iHIEKCOM aepoOHOI Ta CEPIIEBO-CYINH-
HOI ITATOTOBKU SIK Y 3MOPOBUX, TaK i Y XBOpuUX miteit [28].
Lleii moka3HUK O3HAYA€E MAKCUMMAJIbHY KiIbKiCTh KMCHIO,
1110 TOTJIMHAETHCS Ta BUKOPUCTOBYETHCS OPTaHi3MOM IIif
yac iHTEHCHMBHMX (Pi3MYHUX HaBaHTaXKeHb i3 3aJlydeHHSIM
3HAYHOI YACTMHU M’SI3iB, TIPU SIKMX MOAaJIbIlIe 301JIbIIIEHHS
IIBUAKOCTI pOOOTH HE MPU3BOAUTH A0 JOJATKOBOIO IMilT-
BuLIeHHs VO, (T06T0 11aTo) [17]. 3a/€XKHO Bill TEXHIYHMX
0COOJIMBOCTEI BUMipIOBaHHSI IMOKAa3HUKAa MAaKCUMAaJIbHOTO
CMOXUWBAHHSI KUCHIO PO3PI3HSIOTH TIPSIMUIA 1 HENpsIMUii
VO, max, 10610 VO, max, BUMipAHUIA IPAMUM i HENIPAMUM
MeTonoM BianosinHo. Ilokasuuk VO, max, orpuManuii 3a
JIOTIOMOTOI0  HETPSIMOTO METOMY, — 1€ TPOTHO30BaHUI
VO, max (VO, max predicted), 110 pO3paxoBy€TLCA 3a Ma-
TeMaTUYHUMU (HOPMYJIaMU 3aJIEKHO BiJl TPOTOKOJIY BUKO-
HaHH$ i3znyHOro HaBaHTaxXeHHs [19].

[Mpsmuii MmeTon (J1abopaTOpHMI) — 1€ BUMipIOBaHHS
nokasHuka VO, max y BUAMXYBaHiil cyminii rasie 3a mo-
IIOMOT010 aBTOMaTU30BaHUX MEAUYHUX TECT-CUCTEM Ta30-
Boro aHaizy (MGA) abo MeTaboJiYHUX BUMipIOBAIbHUX
Bi3kiB (MMCQ) [16]. Lle obaagHaHHSI BU3BHAYAE 00’ €M BU-
JMIMUXYBAHOTO TMOBITPsI Ta piBeHb YaCTKOBUX KOHIIEHTpAILIiit
kucHio (FeO,) i Byrmexucioro rasy (FeCO,) y nosirpi, 1o
BUIMXAEThCsA. Ha OCHOBI LIMX TPpbOX pe3yJbTaTiB BUMIpIO-
IOThCA TaKi mapaMmeTpu: xBuianHHa BeHTW Il (VE), nu-
xanbHuii 06’em (VT), piBenb norauHanHs kuchHio (VO,) i
Byriaekucioro razy (VCO,), BEHTWIALIAHWI €KBiBaJeHT
g xkucHio (VE/VO)) i Byrnexucnoro rasy (VE/VCO,),
napuiajabHuii TUCK KucHIO (PetO,) i Byriekucioro rasy
(PetCO,) y xinui Bauxy, KoedillieHT AMXaJbHOIO OOMiHY,
VO, max i VO, Ha aHaepoOGHOMy noposi. [Ipsame Bumipio-
BaHHs VO, max € 106pe 00rpyHTOBaHUM i HaxiiHuM [11].

[Ipr BUKOpHUCTaHHI ra3oaHaji3aTOPHOI TECT-CUCTEMU
HEOOXiTHO MoadaTH Mpo TMpaBWJIbHUI 30ip BUIMXYBaHO-
rO TIOBITPS Ta 3amo0iraHHsI Oro BUTOKY B OOCTEXYBaHUX
nmiteit. Jlyist ctapmmx Aiteil peKOMEHIOBaHO BUKOPUCTO-
BYBaTM MYHIIITYK Ta 3aTHCKa4 Ul Hoca. Jlia miteir Mo-
JIOAIIOTO BiKY — IIiIJIbHO MPUJIATAI09i MACKM 3 TeeM-Tep-
meTukoM [30].

JlonaTKoBO ITiJ Yyac BUKOHAHHS IIpoou 3 (pi3MYHUM Ha-
BaHTaXXEHHSIM MOXe BUKOPUCTOBYBATHCS O0IaTHAHHS JJTsI
IpoBeAeHHs exokapniorpadii, cmipomeTpii, Bizyauizallii
MioKapiaJbHOro KpoBOTOKY [30].

[TpoBeneHHs TecTyBaHHS 3 (Pi3MMHMM HaBaHTaXKEHHSIM
BiIOYBa€ThCS 3TiTHO 3 IMPOTOKOJAMU BUKOHAHHS IPOO.
[TpoToxoi sIBJIIE COOOIO OMMC CTAHAAPTY BUKOHAHHS TEC-
Ty TaKUM YMHOM, 11100 Malli€eHT JOCATHYB MeXi TOJIepaHT-
HoCTi 10 (iznuHOrO HaBaHTaxkeHHs 3a 10 + 2 XBWJIMHU.
Haii6inpm mmpoKo BUKOPHUCTOBYBaHI IIPOTOKOIM ITOMi-
JISTIOTBCS Ha TaKi KaTeropii: 1) 6ararocTyrneHeBe MOCTYIIOBe
BUKOHAHHS BIIpaB (30UIbIIeHHS (Pi3MYHOTO HaBaHTaXKeH-
H$1 KOXHi 2 200 3 XBUJIMHM 3 IICEBIOCTALliOHAPHUM CTaHOM
Ha KOXXHOMY eTarli); 2) MpOorpecuBHO MOCTYNOBe (IIIOXBU-
JIMHHE) abo MOCTiliHO 3pocTarye (izuyHe HaBaHTaXKeH-
Hs (raHmyc); 3) moctiitHuit Temn ¢iznuHux Bapas (5—10
xBWIKH). [Tepen BAKOHAHHSM MTPOTOKOJTY 000B’I3KOBOIO €
po3MuHKa (3 XBUJIMHW), TICJIs — peecTpallist repioay Bil-
HoBJeHHs (Bif 5 1o 10 xBuauH). MoX/IMBI BapiaHTH BeJiO-
€PTrOMETPUYHMX IIPOTOKOIIB 3 BU3HaYeHHAM VO, max npsi-
MMM METOJIOM HaBefeHi B Tab1. 3 [30].

[lin yac BUKOHaHHS TeCTy OaXaHO NOCSITHYTU MaKCU-
MaJIbHUX ITOKA3HUKIB (Pi3MYHUX MOXKJIMBOCTEU OUTHHM i
OyTH 00epeKHUM, 1100 He 3aKiHYMTU TeCT 3aHAATO IIBUI-
Ko. IcHye Tpu 3aranbHi MoKa3aHHS [UTsl MPUITMHEHHS TECTY
3 (pi3MYHUM HaBaHTAXXKEHHSIM: 1) KOJIU pe3yJbTaTh diarHOC-
TUKW BCTAHOBJIEHI Ta MOJabllie TECTYBaHHSI He HAaIacThb
JIOIaTKOBOI iH(opMallii; 2) mpu BUXO/i 3 JIaay KOHTPOJIb-
HOro o0JyiagHaHHS; 3) KOJIM 3HaKu ab0 CUMIITOMU BKasy-
I0Th Ha Te, 110 MOaJIbIIIe TECTYBAHHS MOXE TTOCTaBUTH TTiJT
3arpo3y caMoIouyTTs nauieHTa. Cirix cripoOyBaT IIBUIKO
ineHTHdiKyBaTH IKepesio CUMNTOMIB MallieHTa 10 TTPUTTU-
HEHHS TPOOH, 11100 TeCT He OYJIO MPUITMHEHO MepeadacHo.
Hamnpuknan, 3amaMopodeHHs ITix 9ac (pi3MIHOro HaBaHTa-
JKEHHST MOXE CBITYMTH TIPO 3HMKEHHSI CepPIIEBOTO BUKUILY,
ane ko AT i YCC mauieHTa 30iIbIIyI0ThCS, 30€pira€ThCst
HOpMaJIbHUM ceplieBUil pUTM, piBeHb caTypallii, TO, iMO-

42 3A0POB g AUTUHW, 1SSN 2224-0551 (print), ISSN 2307-1168 (online)

Tom 17, N# 8, 2022



Orasip Aitepatypm / Review of Literature

BipHO, MPUYMHA 3alTaMOPOYEHHS HEe 3HUXKEHHS CeplIeBOTO
BUKUAY, a iHma [30].

3aBXau CJIiJi MUTTEBO MPUIUHSITU MPOBEAEHHS MPO-
6u npu Takux o3zHakax: 3HMKeHHs YCC npu 30iblleHH]
HaBaHTaXXEHHSI, MTOB’s13aHe i3 CUJIBHOIO BTOMOIO, 3alaMo-
pOUYEHHSIM (O3HaKa HEAOCTATHBOTO CEPLIEBOTO BUKUIY);
nporpecyrode magiHHga cucronigaHoro AT Ha (oHi minBu-
1LIEHHsI POOOYOTro HaBAaHTAXKEHHSI; TSKKA TilepTeH3ist, cuc-
toniuHuii AT Ginbiie Hixk 190—220 MM pT.CT., HiacTONIYHU T
AT Ginbie Hixk 95—125 MM pr.cT.; OUNb y HUISHII cepls;
HECTEepITHI 3 TOUKM 30py MAalliEHTa 3aauiliKa i TaXiKapmis;
nporpecyrwoue namaiHHs catypauii 10 90 % i Hu1K4e; HasiB-
HICTb II0CKOI a00 moxuioi nenpecii cermeHTa ST > 3 mM;
30iIbIIEHHS IIUTYHOUKOBOI €KTOITil Ha (DOHi 30iJIbIIIEHHS
HaBaHTaxeHHs [30].

[1in yac BUKOHaHHS MPoO 3 Gi3MYHUM HABAHTAKEHHSIM
MOXJIMBE BUHUKHEHHS Pi3HUX YCKJIaTHEHb, 30KpeMa cep-
1eBux (OpaauapuTMii, TaxiapuTMii, TOCTpUT KOPOHAPHUIA
CUHPOM, apTepiajbHa TiMOTeH3isl, CHHKOIIE Ta 1110K), He-
cepleBuX (TpaBMa OIMOPHO-PYXOBOTO amapary Ta M’ SIKMX
TKaHWH) Ta iHIIMX (CHJIbHE BiTIyTTS BTOMU i He3My>KaHHSI,
3armamMopodeHHs) [13].

CraHmapTu3oBaHa METOAMKA OLIIHKMA TOJEPAHTHOCTI
10 (bi3MYHOTO HABAHTAXKEHHSI A€ MOXJIMBICTb OTpUMa-
TU HAUTOUHIII pe3yJibTaTh TECTYBaHHs Ta Ma€ HalOiIb-
1y 1iarHOCTUYHY LiHHicTh. [Tomnpu 1ie cepleBo-iereHeBe
TeCTyBaHHS 3 (DiI3MYHUM HABaHTaXXEHHSIM i BUZHAUYEHHAM
VO, max npgAMHUM METONIOM Ma€ JEKilbKa HENOJiKiB, 30-
Kpema CKJaJHe gopore obJlaqHaHHs, HasIBHICTb CIlellialb-
HO oOJaImToOBaHOI JlabopaTopii, BUCOKi eKCIulyaTalliiiHi
BUTPATH, Y TOMY YMCHi JJIs Ta30aHaJli3aTOPHOro o0Jial-
HaHHSI, 110 MOTPedy€e peTeIbHOro 00CTYyroByBaHHS Ta Ka-
niopyBaHHs [19].

VYV HaykoBiii 3asBi AMEpHMKAHCBHKOI acoliallii cepis
(AHA) nin Ha3zBorw «KapmiopecmipatopHuii ¢iTHeC y MO-
JIoAi: BaxJIMBUII Mapkep 3m0poB’s» (Cardiorespiratory
Fitness in Youth: An Important Marker of Health), 1110 omy-
6ikoBaHa B 2020 potli, BKa3yeTbCsl Ha MOXKJIMBICTD Ta J10-
LIJIBHICTD 3aCTOCYBaHHSI TECTiB 0€3 aHali3y BUAMXYBAHOI
cyMimi razis [34]. Lle rpynu TecTiB, MiJ 4ac SKUX BU3HA-
YaeTbCs TakK 3BaHWil npornozosanuii VO, max (VO, max
predicted) 3 BAKOPUCTAHHSIM HEMPSIMOTO METO.Y, TOOTO 3a
JIOTTIOMOTOI0 MaTeMaTUYHOI (POPMYJIM 3aJIe3KHO BiJl POTO-
KOJIy BUKOHaHHS TecTy 3 ypaxyBaHHsIM UCC, mpoiiaeHoi
BiZICTaHi, KiJbKOCTI NIpHCiZaHb, HAWBUIIOI MOTYXKHOCTI,
IOCSTHYTOI ITiJ YaCc BUIIPOOYBaHHS, 00’ €My BUKOHAHOI pO-
001U, Macu Tisa Toio [19].

Mounitopunr po6oru CCC mim yac BUKOHAHHSI LIMX
TECTIB MOXHa MPOBOAMTHU 3a JOMOMOIOI MOPTATUBHUX
MyJIbCOKCUMETPIB, SIKi 3a0e3MeuyloTh MOCTiliHEe BUMipIO-
BaHHs1 YCC Ta carypaiiii. 3a BiICYTHOCTi MOPTaTUBHOTO
o0yiaiHaHHS MOHITOPUHT ITPOBOAUTHCS 10, ITifJ Yac i mics
mpob6u [30].

Taki TecTn € aJabTEepPHATUBOIO IS OLIHKM (QYHKILiO-
HasbHOI 3naTHOCTi CCC i MatoTh Taki nepeBaru, ik HU3bKi
eKCILTyaTalliifHi BUTpaTH, TPOCTOTA 3aCTOCYBAHHS Ta J10-
CTyHI OO0 TeCTOBUX MiClib. 3 iHIIOTO OOKY, iCHy€ HMOBIp-
HICTb, 110 ouiHKa VO, max 3 BUKOPUCTAHHAM HENPIMUX
METO/IiB MIOT0 BU3HAUYEHHSI MOXEe MaTU MOXUOKM BUMIipIO-
BaHb i MEHIITY AiarHOCTUYHY LiHHIiCTb [8].

3a JaHUMM OIISIAY JITEpaTypu Ta HAyKOBUX POOIT, y
SKUX MPOBOAMBCA aHaNi3 pesyasratis VO, max, oTpuMa-
HUX MPSIMUM i HEIIPSIMUM METOJ0M OOpaxyHKY, OyJ10 BCTa-
HOBJICHO, 110 B OIHOMY i3 NOCIiJK€Hb OyJO0 BU3HAYEHO
CUJIbHMIA KOpeJAUiiHuit 38’430k Mix VO, max, mwo OyB
BUMIPSIHUIA TIPSIMUM METOJIOM TIifl Yac BeJIoeproMerpii, i
nporHozosaHuM VO, max, 110 OyB OTPUMAHUIL HENIPAMUM
METOJIOM, Y CIIOPTCMEHIB, SIKi BUKOHYBaM 20-MeTpOBUIA
yoBHUKOBUIA Oir (r = 0,78) [36]. Cxoxi JaHi HABOASITHCS i
B IOCJIIKEHHI Opa3mIbChbKUX YUSHUX, SIKi HE BUSIBUIIU iC-
TOTHMX BiIMiHHOCTed VO, max y BUIIaAKy NPSAMOTO i He-
MPSIMOTO BUMipIoBaHHs [21].

TakymM 4yMHOM, MOXHa CTBEPIXYBaTH, IO TECTU He-
npsMoro BuMipioBaHHs VO, max JeMOHCTPYIOTh CUIIbHY
KOpEJISLilo 3 TeCTaMU TMPSIMOr0 BUMipIOBaHHS, 10 CBifI-
YUTH MIPO PiBHO3HAYHICTb 000X METOMIB JUIs1 OLLIHKM TOJIe-
PAHTHOCTI 10 (hi3MYHOTO HaBaHTaXXeHH: [36].

IcHye Ginbine Hixk 20 BUAiB TecTiB 0e3 aHai3y BUIUXY-
BAHOI CyMillli ra3iB 3 HenpAMUM BusHaueHHAM VO, max, ki
MOIIISTIOTHCS Ha ABi OCHOBHI rpymu: 1monboBi Tectu (Field-
Based Tests) ta odichi Tectu (Office-Based Tests) [34].

Jlo pi3HOBUIIB IOJHOBUX TECTIB HaleXaTh. YOBHUKO-
Buii 6ir Ha 20 MeTpiB Ta TecT «l2-XBUIMHHUI Oir». Me-
TOAVKAa BUKOHAHHSI YOBHUMKOBOro 0iry Ha 20 MeTpiB Taka:
MaieHT O1KUTh MiXK 2 JIiHiIMM Ha BiactaHi 20 MeTpiB oaHa
Bi/l OJTHO{ 3i CTapTOBOIO LIBUIKICTIO 8,5 KM/TOM JJIs1 AiBYa-
ToK i 10 KM/roa AJis1 XJIOMYUKIB Ta CIAiAKY€E 32 3ByKOBUMU
curHajamMu. Kojiu AuTHHA 4yye KOPOTKHUIA 3ByK, BOHA I10-
BUHHA OYTHM Ha OJTHI1 i3 IMX IBOX JIiHil, a KOJIU Yy€E TOBTUIA
3BYK — 30UIBIIUTHU IIBUAKICTh MpubIM3HO Ha 0,5 KM/Tox
3a 1 xB. JluTHa TPOIOBXKYE Oirat 1OTH, JOKUA MOXE ITi/I-
TpuMyBaTu puT™ Oiry. IIpornososanuii VO, max obpaxo-
ByeTbCsl 3a hopmyitoro: VO, max predicted (mi/Kr/xB) =
= 31,025 + 3,248 x V (km/rom) — 3,248 x Bik (y pokax) +

Tabnuus 3. Tunu BesI0epProMeTPUYHNX NPOTOKOIB 3 BU3HaYeHHsmM VO, max npsiMum MeTo40M

HasBa

Onuc

MpoTtokon Axenmca
(James Protocol)

MNepenbayvae BUKOHaHHSA Qi3MHHOI0 HaBaHTaXeHHS 3 po3paxyHKy 1 BT/Kr B 3 etanu no 3 xBu-
nvHw. MNicns 3aBepuweHHs uux 3 eTaniB HaBaHTa)XXeHHs 36inbliyeTbes Ha 18 a6o 36 BT/xB, NoKu
He 6yae AOCArHyTe MaKcuManbHe A06PoBiNbHE 3ycunns. Kputepii BUBHAYEHHS LlbOro MOMEH-
Ty — AnXanbHUM 06MiHHKIA KoediuieHT (VCO,/V0,) cTaHoBUTL Ginblue Hix 1,1; YCC Habnuxa-
eTbcs o 200 ygapis Ha XBUIKHY [43]

MpoTtokon MaKkmacTtepa
(McMaster Protocol)

BuKoHaHHS nogibHe Ao npoTtokony [xenmca. BigMiHHICTb nonsrae B TOMy, WO NPY NPOTOKONI
MakmacTepa diznyHe HaBaHTaXeHHS BUKOHYETbCA B 3 €Tanu no 2 XBUAnHu [4]

[MpoToKon cunum
(Strong Protocol)

MNepenb6avyae BUKOHAHHA Qi3NMYHOIO HaBaHTaXKEHHS 3 po3paxyHKy 1 BT/Kr B 4 etanun no 3 XxBU-
nnHW. Mpu gocarHeHHi YCC 170 yaapiB Ha XBUIMHY BUKOHAHHS TECTY NPUNUHAETLEA [1]
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+0,1536 x (Bik X V), ne V — 11e BUAKICTh. [Tpy BUKOHAHHI
TecTy «12-XBUJIMHHUIL Oir» 06CTEXyBaHa TUTUHA OTPUMYE
BKa3iBKy 0iratv abo IIBUIKO XOAWUTH, KOJU 1€ HEOOXiTHO
JUIS1 3a100iraHHsI HAAMIPHOMY BUCHAXXEHHIO, MPOTITroM 12
XBWIMH. [Ticjiss BUKOHAHHS TECTY BUMIPIOETHCS TpoiineHa
Bigcranb B MuisX. [Ipornososannit VO, max 00unCIIO€Th-
ca 3a popmynoro: VO, max predicted = 35,97 x nucraHuis
(vwmmi) — 11,29) [8, 34].

OdicHi TecTm MICTITh pi3HI Bapiallii BUKOHAHHS
npo0 i MOMIISIOTECS Ha OB MiArpymu: 0e3 BUKOPUCTAH-
HS TpeHaxepiB (TakK 3BaHi aJbTepHATUBHI mpoOu) Ta 3
BUKOpPUCTaHHAM. [lo Teplloi MiaArpynu HaleXuTb TeCT
«b6-XBMWJIMHHA XOAb0a», MPUM BUKOHAHHI SIKOTO IMalli€H-
Ta 3a0XO0YyIOThb CIpPOOyBaTH MPONTU SIKOMOra OilbIry
nucTaHuio 3a 6 xpuiuH. [pornozosanuii VO, max o0-
qncmoeThea 3a dopmyio: VO, max predicted (mi/kr/
xB) = 553,289 + (—2,11 x Bik (y pokax)) + (45,323 x craTb
(xnormuuku = 1, niBuarka = 0)). Takox no 1i€i rpynu Ha-
nexuthb crern-tecT (Queen’s college step test, QCT), npu
SIKOMY JUTHHA BUKOHYE CTEITiHT (ITiIHIMAa€EThCS Ta OITyCKa-
€TBCS 3i CTEI-IOIIKM) IIPOTATOM 3 XBUJIMH 3i IIBUIKICTIO
24 KpOKU Ha XBWIMHY IS XJIOIMYMKIB i 22 KPOKU Ha XBUJIM -
Hy U1 AiBdatok. Ilicist 3aBepiieHHsS BUKOHAHHS TECTY BU-
Mmiproetbest HCC Ha COHHUX apTepisx 3a mepiii 15 cexyHna
BimHOBHOro mepiony. 15-cekynaHny YCC KOHBepTyIOTh B
YCC 3a xunuHy i s npornosysanns VO, max BUKOPUC-
TOBYIOTh TaKe PiBHAHHA: Ul X10MuuKiB VO, max predicted
(mn/xr/xB) = 111,33 — (0,42 x UHCC (yn/xB)), 1uist AiBYaTOK
VO, max predicted (Mn/xr/xB) = 65,81 — (0,1847 x UCC
(ya/x)) [8, 34].

3a pexomeHmauisMu MO3 VYkpainu, mpoba Pyd’e
€ CKPMHIHTOBMM METOIOM BU3HAYEHHST TOJEPAHTHOCTI
0 (i3MIHOTO HaBaHTAXKEHHS Ta BUSBICHHS TOPYIICHDb
¢ynkuionanpHuxX BractuBocTeit CCC. OgHaK HETOJIKOM
npoBeaeHHsI npobu Pyd’e € HEeMOXIMBICTH OOUMCIUTU
nokasHuk VO, max. IToiGHOI0 32 TEXHIKOIO BUKOHAHHS 10
npodu Pyd’e € QCT. IcHye nocnimkeHHs, 1110 BCTAaHOBJIIOE
CWIbHUI Kopesitiitnuii 38’130k Mixk YCC Ta MOKa3HUKOM
VO, max y MoJIoAMX JIIOJEH TTiJl YaC BUKOHAHHS CTEM-TECTY
Hes3aJiexkHo Big yactoTu Kpoky (r = 0,8, p < 0,01) [15]. Le
A€ MOXJIMBICTh MPUITYCTUTH HASIBHICTh KOPEJSILIITHOTO
3B’a3Ky Mix IP Ta mpornososanum VO, max, 1110 CTBOpIOE
MEepCHeKTUBY TOAAIBIINX JOCTIIKEHb 100 BUBUEHHS
NiarHOCTUYHOI LiHHOCTI TTpodu Pyd’e.

Hpyra miarpyna odicHUX TeCTiB MiCTUTh IPOOU 3 BU-
KOPUCTaHHSIM BeJloeproMeTpa (MpOTOKOJA AcTpaHma —
Puminra (Astrand-Ryhming Protocol), MakcumanbHuMit
BesjocurienHuit Tect Storer (Storer Maximal Bicycle Test),
TecT cyoMakcumanbHoro nukiay YMCA (The YMCA Sub-
maximal Bicycle Test), Milfit-tect (Miltary Fitness Test),
PWC 170 (Physical working capacity 170)) a6o 6GiroBoi
NOPiXKM (OQHOCTYMiHYACTUIA TEeCT XOAnOuW Ha Oirosiit
nopixui (Single-Stage Sub-maximal Treadmill Walking
Test or Ebbeling Test)) Ta oOunciieHHsI MPOTrHO30BAHOTO
VO, max HenpsAMUM METOAOM, TOOTO 3a MaTEMAaTUYHOIO
dopmyoro [34].

Hanpukian, npy BUKOHAHHI BEJIOEPIOMETPil 3a Ipo-
ToxojioM PWC 170 nutrHa KpyTUTh Ilefaii BeJoepromerpa
3i mBKaKicTioO 60—70 00epTiB HA XBUJIMHY 3 MTOYaTKOBUM
pobounM HaBaHTaxXeHHSM | Br/kr. [aji HaBaHTaXKeHHS

30inbpyeTbesd Ha 20—25 BT KoxHi 3 XBUJIMHU 10 MOMEH-
Ty nocsarHeHHss YCC 170 ymapiB Ha xBuiauHy. Ha 1po-
MY MOMEHTI Ipoba 3ymUHSETHC i (QIKCYEThCS HaWBUILA
MOTYXXHICTh, NOCATHYTAa TMiJ 4Yac TecTy. TpuBaJiCTb BU-
KOHaHHsI mpobu He Oinbiie HiX 10 xB. [IporHozoBaHuMit
VO, max BUpaxoBYeThCs 32 TakuM piBHAHHAM: VO, max
predicted = 3,5 + 12 X P max/m, ne P max — 1ie HaiiBuIlla
MOTYXHICTh, JOCSITHYTA ITi[I yac BumpooysaHus (Bt), m —
Maca Tija ooctexxyBaHoro (Kr). Ilicasa uporo 10 XB TpuBae
¢aza BiOIMOYMHKY, ITiJ 9ac SIKOi IIPOOOBXKYE PEECTPYBATUCS
YCC, AT, EKT, carypauiis [8, 34].

Bapro momaTu, 1110 TaKOX iCHY€ HM3Ka MaTeMaTUIHUX
dopMyJ1, SKi O03BOJSIIOTH OOpaxyBaTH MPOTHO30BaHUIA
VO, max 6e3 pesynsTatiB (Hi3MYHOTO HABAHTAXEHHS, SKi
MOXYTb BPaxOBYBaTH Pi3Hi MOKA3HUKU: MACY, 3PiCT, iHAEKC
Macu tiia (IMT), ctath Ta Bik. Hanpukoan, 11st XJIOIMYKKiB
VO, max predicted = 60 — 0,55 X BiKk (y poKax), 11 JiB4a-
ToK VO, max predicted = 48 — 0,37 x Bik (y pokax). [Ipore 3
OLJISIIY JIITEpaTypPHU BiOMO, 110 BipOTiTHICTb LINX ITOKA3HU -
KiB € IMCKYTa0ebHOIO i B TTepeBaKHiil OLTBIIOCTI KOpeisi-
uii MiX oTpMMaHUMHU pesyJibratamu ta VO, max, otpuma-
HUM MPSIMUAM METOIIOM, He BimMidaeThcs [35].

JliarHOCTUYHA IIIHHICTh OINMMCAHMX METOIMK OIliIHKM
TOJIEPAHTHOCTI 10 (bi3MUYHOTIO HABAHTAXXKEHHS IIOJISITAE Y
MOXJIUBOCTI mocTiliHoro MoHiTopunry YCC, AT, 3amucy
EKT, ¢ikcariii piBHsI HAaCUYeHHS KPOBi KUCHEM, BUBHAYEH-
Hsl TKOBOTO a60 MakcuManbHoro VO, max MpsAMUM i He-
MpsIMUM MeToioM. [HTeprperTallisi OTpUMaHUX Pe3yJIbTaTiB
CTBOPIOE 3HAYHI MOXKJIMBOCTI 1iarHOCTUYHOTO MOIITYKY JJISI
nmikaps-tiemiatpa [30].

Hanpuknan, npu ananizi YCC BaxkiauBO OLIHUTH 11
MIPUPICT, SIKUI Y HOPMi BimOyBa€eThCs MOCTYIOBO 3i 3pocC-
TaHHSIM MOTY>XHOCTI HaBaHTaXXEHHS 1 BiTHOBIIOETHCS 10
IMOYATKOBUX 3HaUYeHb Ha 3—5-11 XBUJIMHI MiCJIsI IOTO TIpH-
nuHeHHs. Panne nocsirnenns YCC 150—170 yn/xB € on-
Hi€I0 3 O3HAK IMOPYIIEHHS TOJEePAHTHOCTI 10 (hi3MIHOro
HaBaHTaxXeHHs. HanMipHO BupaxkeHa Taxikap[is Moxe
03HayaTH TSKKE OpraHiuyHe ypaxkKeHHs ceplisl (IuiaTaliii-
Ha KapIioMmiomnaTisi, MOCTMiOKapAUTUYHMIA KapaiocKe-
po3), a HanMmipHO HM3bKa YCC Moxxe OyTH MoB’si3aHa i3
CUHJIPOMOM CJIAOKOCTi CUHYCOBOTO BY3JIa, BXWBaHHSIM
OeTa-0J10KaTOpiB, BUCOKMM piBHEM (hi3WYHOI TpeHOBa-
HocTi [26].

AT € BaXxJIMBOIO 3MiHHOIO IS OLIIHKM peakiii Ha
¢iznuHi BrpaBu. PiBens AT moB’s13aHUl SIK 3 cepleBUM
BUKMJIOM, TakK i 3 mepudepuyHUM CYIUHHUM OTIOPOM.
YV HopwMmi npu (pizMYHOMY HaBaHTaXXEHHi BiZOyBa€ThCS
301JIBIIEHHS CEPLIEBOTO BUKHUIY, 110 IMIPU3BOAUTH A0 i~
BUIIIEHHST CUCTOJIiYHOTO apTepiaabHoro Tucky (CAT) Ha
KOXXHOMY MPOrpecMBHOMY eTalli TecTy. Po3iupeHHs cy-
IVH, LI0 criocTepiraeTbecsl Npu (Pi3MUHUX HABAHTAXKEH-
HsX, 3a3BUYail MPUBOIUTH 10 30€pekKeHHS AiacTONIUHO-
ro aprepianbHoro Tucky (JAAT) 6e3 3miH. ¥ Hopmi AT
MOBUHEH HAOJM3UTUCS 10 TTOYATKOBUX LIUQP MPOTATOM
6—8 xB dasu BimmoumuKy [31]. BimcyTHicTh Bimmosin-
Horo mimBumeHHs CAT mpu ¢izsmyHOMY HaBaHTaXKeH-
Hi MOXe BKa3yBaTH Ha cepleBy nucdyHkuio. [laginasa
CAT moxke 0yTu IoB’s13aHe 3 CeplieBOI0 HEAOCTATHICTIO
a00 OOCTpPYKIi€l0 JiBUX BimAiliB cepus (aopTaabHUIA
creHo3) [20].
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3anexxHo Big peakuii AT Ha ¢izuuHe HaBaHTa>KEHHS
BUIUISIIOTH TaKi TUITM peakilii:

1. HopMoTOHiUHA — XapaKTepM3YEThCS MOCTYIIOBUM
30inbieHHsIM AT y Binnosinb Ha ¢hizuuHe HaBaHTaXEHHS i
MOCTYIOBUM ITOBEPHEHHSIM JI0 BUXiTHUX 3HaYeHb Ha 3—5-i1
XBWIMHI BiIMounHKY. 3BuuaiiHuii npupict CAT cTaHOBUTH
70—75 mm pr.cT., JAT 3HMKYETHCS A00 HE 3MiHIOETHCSI.

2. lNinmoroHiyHa — XapaKTepu3yeThCs 3HKEHHIM AT
oinpire HixX Ha 30 MM pT.CT., ipupicT CAT cTaHOBUTH MEH-
1re Hixk 60 MM PT.CT.

3. limepToHiyHa — XapaKTePU3YETHCS i30JIbOBAHUM
migsuieHHsaM CAT Oiibine HixXk 160—180 MM pr.cT. abo
migsumeHusaMm i CAT, i AT Ginbme Hixk 160—180/80—
100 MM pT.CT.

4. JINCTOHIYHA — XapaKTepPU3YETHCS BEJIUKOIO Pi3HU-
ueto Mixx CAT i JAT (myabcoBuit Tuck), npupict CAT no
220—230 MM prt.cT. i 3HauHe 3HMKeHHS JAT MeHIe Hix
40 MM pr.CT. [26].

Orpumasiiu pesynsratd YCC i AT no ¢izuuHoro Ha-
BaHtaxeHHsa (YCC, AT)) ta makcumanpi YCC i AT,
JOCATHYTI Mil 4ac BUKOHaHHA npodu (HCC _, AT ),
MOXHa OOYMCIINTU MOKA3HUKHU PEe3ePBHUX MOXIMUBOCTEH
MioKapaa Ta OLIHUTH PalliOHAJIBHICTh 1X BUKOPHUCTAHHS
[23], a came:

1. MMongiitnuit nodytok (IT[ = CAT x YHCC/100), npu-
PiCT SIKOTO XapaKTepu3y€e MioKapaialbHi pe3epBU.

2. Xponorponnuii peseps (XP = YCC = — YCC)
Ta iHaeKc xpoHorpornHoro pesepy (IXP = (HCC =~ —
— YCC)/YCC))) — onucyroTh CepUEBUHA KOMIIOHEHT
(yHKITIOHATBHUX PE3EPBiB.

3. Inorponnuit peseps (IP = CAT _ — CAT)) ra in-
aexc inorpornHoro pesepy (IIP = (CAT = — CAT)/
CAT))) — OnmCyloTb CYAMHHMI KOMIIOHEHT (DYHKLIO-
HaJIbHUX Pe3epPBiB.

4. CepueBuii HaBaHTaxyBajabHuii iHmekc (CHI =
=TI11/W, ne W — 11e MaKCHMaJibHa MOTYXHIiCTh (Di3UYHOTO
HaBaHTaXXEHHSI, 1110 BUKOHAHE IallieHToM, y BT) — xapak-
TepUu3ye reMoarHaMiuHe 3a0e3nedyeHHs (Pi3MYHOro HaBaH-
TaXKeHHSs.

5. Inpexc eneprernunux Butpat (IEB = I/ x 100/A,
ne A — 1e 00’eM BUKOHaHOI pobotu, y kIMm), koedi-
LiEHT BUTpavyaHHs1 pesepsBiB Mmiokapaa (KBPM = mpu-
pict 11 x 100/A), inaekc eheKTUBHOCTI poOOTH ceplist
(IEPC) — xapakTepu3yloTh pallioHaJbHICTh BUKOPUCTAH-
HS pe3epBiB CKOPOTIMBOI poboTu cepiid [22, 25].

3anuc EKI mim yac mpoBemeHHST Mpob 3 Qi3MIHUM
HABaHTAaXXEHHSIM MAa€ Ha METi IIPOBECTU TOUHY OIIHKY
YCC Ha BuCOTI (pi3MYHOTr0 HABaHTAXKEHHSI, MiaTrHOCTUKY
Ta OLIIHKY apMTMii, OLIIHKY aHOMaJliii MPOBiAHOCTI, 3MiHU
intepBany QT, cermenra ST i 3yous T, 1o BiamosizaroTh
KpuTepisiM iteMii miokapaa [30].

OuiHka catypallii KHCHEM KPOBi MPOBOJUTHCS 3 METOIO
BU3HAUYEHHST HAasIBHOCTI rirnmokcemii. Hampukian, y Hopwmi
MOKAa3HMK carypallii npu (isuyHOMY HaBaHTaXKEHHi TpU-
MAa€ThCS Ha piBHI Oiyiblre HiX 90 %. MeHIINIT MTOKa3HUK
BBaXKa€THCSI MATOJIOTIYHOI peakili€lo Ha BUKOHAHHS MPO-
0u, 1o crioctepiraerhbes mpu 3axBoproBaHHax CCC, JICie
MOKa3aHHSIM IO MUTTEBOTO IIpUITMHEHHS TecTyBaHH [30].

Sk yxe 3asHavyanocs, VO, max € CTaHIapTOM OLHKM
TOJIEPAHTHOCTI 10 (Di3MYHOro HaBaHTAXKEHHS; 1€ ONTHU-

ManbHMiF Mapkep 3mn0poB’ss CCC Tta 3araibHOi (hiznyHOI
¢dopMHM JTIOAUHU, 1110 O3HAYAE MAKCUMAaJIbHUI 00’€M KHC-
HIO, SIKWI CIIOXXUBAETHCS 1 TPAHCIIOPTYETHCS /10 MTPALIOI0-
YUX CKEJIETHUX M’SI3iB MMiJl yac iHTEHCUBHUX BIpaB |[3].

®iziosioria oTpuMaHHa nokasHuka VO, max ckiana-
€TbCSI 3 JIBOX OCHOBHMX €JIEMEHTIB — LIEHTPaJbHOTO Ta
nepudepuyHoOro i BUTIsIHAE TaK. LleHTpanbHMIT KOMITO-
HEHT MicTUTh cepueBuii Bukuna (CB), skuii, y cBOIO uepry,
cknagaeTbes 3 1ooyTky YCC i ymapHoro o6’emy (YO) —
1Ie KiJIBKIiCTh KPOBI, SIKy HaKady€e ceplie 3a OOuH ymap. 3i
30iIbIIEHHSIM IHTEHCHMBHOCTI BIpaB JiHiIiiHO 3pocTae i
YCC, noku He Oyne mocsarayro MakcumanbHoi YCC, i YO.
V Binnosinb Ha panToBe (iznuHe HaBaHTaxkeHHsT CB nocsi-
rae Iato y HeTpeHOBaHMX 0ci0 Ha piBHI mpuban3Ho 40 %
Bin VO, max [33]. Le mnaro Bunukae, koo YCC HacTib-
KU BHCOKa, 1110 IIJTYHOUKHW HE MalTh JIOCTATHBO Yacy, 1100
MaKCUMaJIbHO HAITOBHUTHCS KPOB’IO 10 HACTYITHOTO CKO-
poueHHd. JK Hacinok, sadikcosanuii pesyisrar VO, max
He € KopekTHUM. CaMe TOMY IpU MPOBEACHHI Mpoou He-
00XiTHO aKIIEHTYBAaTH yBary Ha MOCTYIIOBOMY 30iIbIIEHHI
(hizuuHOTO HaBaHTaXXEHHSI 3 METOIO Pe3epBYBAHHS 4acy,
HeoOximHoro mrsg amanTaiii CB i oTpuMmaHHs BipoTiZHOTO
VO, max [40].

PoGora nepudepiiinoro komnonenra VO, max 3ane-
KUTb Bill TakuX (paKTOpPiB: TOHYC i IIIBHICTh KaIiIsIpiB i
MIiTOXOHAPilA, MIBUAKICTH OKHUCHOIO (ochOopuIIOBaHHS,
KOHILIeHTpalisl reMoryiooiny. [TopyieHa pobora nux ¢ak-
TOpiB, 0OYMOBJIEHA TEHETUYHO a00 HASIBHICTIO HU3BKOI (hi-
3UYHOI MIATOTOBKM YM aHEeMil, MOripiIye TPaHCIIOPT KUC-
HIO 10 Tiepu(epuIHrX TKAHUH, sIKi BUKOHYIOTb pO0OOTY, i,
BiMoBiaHO, pesyabrar VO, max Oyae 3aHmxeHum [42].

[HTeprpeTalisi 1IbOr0 NMOKa3HUKA € CKJIAAHUM TTUTaH-
HAM, 0COOJIMBO Y AiTel, OCKiNbKM pesynsrar VO, max 3aje-
KUTh Bifl HU3KU (Di3i0oriyHNX 00MeXyBaJIbHIX (DaKTOPiB.
Hanpuknan, meBHi iHIMBigyadbHi MOXMOKM, IO MOXYTh
craHoBuTH 10 50 % otpumanoro VO, max y HETpeHOBaHUX
MOMYJISLISIX, He3BaxkalouuM Ha (i3MYHy ITiATOTOBKY 00-
CTEXYBaHOI JUTHMHU, MOXYTb TMOSCHIOBATUCS T€HETUYHO
yCHaaKOBaHUMU OCOOJUBOCTIMU [7]. XJTOMUMKU T€MOH-
CTPYIOTh BiIHOCHO BUILIUI piBeHb aepOOHOI MiAroTOBJIE-
HOCTIi 4epe3 HIKYMI piBeHb XXUPOBOi TKAHWUHU B OpraHi3-
Mi, OiTBIII PO3MipU ceplls Ta BUIIMI piBEHb reMOTIO0IiHY
IUUISI TPAHCIIOPTYBAaHHSI KMCHIO B KPOBi. TaKoX cepenHbo-
CTATUCTUYHI MOKa3HUKM 3aJiexkaTh Bijl BIaCTUBOCTEH T10-
IyJIsiLii, TOOTO Hapody, KpaiHu 4u periony [9].

Onucani pakTopH, a TaKOX BiIXWJIEHHS POOOTH LIEH-
TPaJbHOIO Ta Mepu(epruIHOro KOMIIOHEHTIB YCKJIaIHIO-
I0Tb MOXJIMBICTb CTBOPEHHSI CTAaHJAPTU30BAHUX IOKa3-
HUKiB 11t ouinku VO, max. IIpoTe npu oruisiai jirepatypu
HaMM OyJIO BCTaHOBJIEHO, 1[0 HAWOLIBII MOIIMPEHUM Ta
LMTOBAaHUM BapiaHTOM aHanizy VO, max y niTeii € Kiacu-
(ikamis, 1110 HaBeneHa B Tabs. 4 [18].

JliarHoCTUYHA IiHHICTh ITOKa3HMWKAa MaKCUMaJIbHOTO
CITOXXMBaHHST KUCHIO TaKOX TOJISITAE B TOMY, 1110 3a OTO J10-
IOMOT'OI0 MOXHA OLIIHUTHU BIIMB Pi3HUX 3aXBOPIOBaHb Ha
piBEHb TOJIEPAHTHOCTI /10 (hi3MUHOTO HaBaHTaxeHHs [41].

Hamu Gysno mociimkeHO BIUIMB TePEHECeHOT0 TOCTPO-
ro enizony COVID-19 Ha TonepaHTHiCTh 10 (i3UUHOTO
HaBaHTaXXEHHS y AiTell Ta MimIiTKiB. 1 1poro Oyma BU-
KOpHCTaHa METOIMKAa BMKOHAHHSI O(iCHOIO TECTy 3 BU-
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Tabnuys 4. Hopmarueni nokasHukun VO, max (mn/kr/xs) y giteri 13—19 pokis 3anexHo Big cTati

OuiHKa Xnon4ymku [iBuyaTtka
Huabkui VO, max < 35,0 < 25,0
Hux4e cepeaHboro 35,0-38,3 25,0-30,9
CepepaHin 38,4-45,1 31,0-34,9
[o6pwun 45,2-50,9 35,0-38,9
BiamiHHMA 51,0-55,9 39,0-41,9
Hankpalumm >55,9 >41,9

KOPHUCTaHHSIM BeJloepromMerpa 3a npotokojom PWC 170 i
OLliHKa MOKa3HWKa MaKCUMaJIbHOTO CHOXWBAHHS KUCHIO
(VO, max), BUMIpAHOrO HENMPAMUM METOAOM. Y JIOCTi-
JKEHHI B3sUTH yJacTh 27 aiTeii BikoM Bix 9 go 18 pokis, ce-
pen sikux OyJio BUAiIeHO NBi o0cTexxyBaHi rpynu. [lepiia
rpyna — 15 miteit, siki nepexsopiniu Ha COVID-19, npyra
rpyna — 12 giteit, siki Ha COVID-19 He xBopinu. [Topis-
HaHHA VO, max y niteil 060X rpym Mmokasaio, o y nep-
wiid rpyni (n = 15) nokasnuk VO, max CTaHOBUB y CEpPeI-
HboMy 29,87 + 7,4 mu/xB/kT, p < 0,001, a y mpyriit rpymi
(n=12) — 37,54 £ 6,4 mu/xB/xT, p < 0,001. TaknM YUHOM,
cepente VO, max y fiTeii nepuioi rpynu HUXKYE MOPIBHAHO
i3 cepentiM 3HaueHHAM VO, max y Ipyriii rpyrmi, 1o cBin-
YUTB PO 3HUXKEHHS TOJEPAHTHOCTI 10 (hi3MUHOTO HaBaH-
TaxeHHs y JiTeil, siki nepeHecau COVID-19.

O06’eM OTpMMaHMX pPE3YJIBTATiB IIiJ 4ac BMKOHAHHSI
npo6 3 (i3MYHMM HaBaHTaXXCHHSIM 3aJIeXKUTh Bill MOX-
JIMBOCTEM JlaboparTopiii, 1110 MPOBOMASTH Taki Mpoou, Ta iX
ocHatieHHs. OueBMIHO, 10 HANOLIBIIY AiarHOCTUYHY
LiHHICTh MAa€ CepIieBO-JIeTeHEeBe TECTYBaHHS 3 (PI3UUYHUM
HaBaHTaXXEHH:M, pu skomy VO, max BUBHAYaE€ThCA Mpsi-
muM MetomoM. I[Ipore i BuKOHaHHS OGQICHUX TECTiB Ha
TpeHaxepax (BeJoepromMeTrpax, 0iroBux mopixkkax) 0e3 ra-
30aHaIi3aTOpHOro obnanHaHHs, aje i3 3anucom YCC, AT,
EKI, catypaliii 1a€ MOXJIUBICTb BUBYATH Ti K ITOKA3HUKU.
€n1Ha BiIMiHHICTh — 1i€ BU3HauYeHHA VO, max HenpsaMum
MeTonoM. AK yxe paHilie 3a3Havyanocs, 00uaBa pe3ysbra-
TW MalOTh CUJIbHUI KOPEJSLIHHUI 3B SI30K i TOMY Maiixe
OJIHAKOBY JTiarHOCTUYHY LiHHicTh [30].

IMpoBeneHHs TMOILOBUX Ta O(ICHUX TeCTiB 0e3 10-
NMaTKOBOTO OOJIaJIHAHHSI Ta ra30aHayi3aTOPHOI YCTAHOBKU
Ma€ HalMeHIIy JiarHOCTUYHY LiHHICTb, ajieé He BUKIIIOUA€E
MOXJIMBICTb 00paxyHKy VO, max HeNpsMUM METOIOM Ta
MEeBHUX TMOKA3HUKIB MiOKapialbHUX Pe3epBiB HA OCHOBI
pe3yabTaTiB yacTkoBoro MoHitopuHry YCC, AT, piBHs Ha-
CUYEeHHs KpOBi KucHeM [34].

TakuM 4uMHOM, y CTaTTi PO3IJISHYTI CBiTOBI PEKOMEH-
Jalii 1110710 BAKOPUCTAHHS Pi3HUX METOIMK aHali3y PiBHS
TOJIEPAHTHOCTI A0 (Pi3MYHOro HaBaHTAXXEHHS y AiTel. Bu-
3HAYE€HHS 1IbOTO ITOKa3HWKa HeoOXimHe st ouinku YCC,
AT, cepuesoro purmy, VO, max Ha GoHi pisnyHOro HaBaH-
TaXXeHHS, 10 A03BOJIIE OLIHNUTUA (PYHKIIIOHAIbHI MOXKIIH-
BocTi CCC, JIC, ¢di3nuHOl MiATOTOBKM Ta CTaH 300POB’S
MUATAHU B 1JIOMY. 30JI0TUM CTaHIAPTOM OLIiHKHY TOJIepaHT-
HOCTI € CeplieBO-JIeTeHeBe TECTYBAaHHS 3 (hi3MUHUM HaBaH-
TaXeHHSAM Ta BU3Ha4YeHHsAM VO, max IpsMUM METOIOM.
IIpote icHye i 3HaYHA KiTbKICTb iHIINX, OUTBII JOCTYITHUX

METO/iB, ONMCAHUX Y CTaTTi, SIKi 32 CBOEIO 3HAUMMICTIO HE
MOCTYMAIOTLCSl CTAHIAPTU30BAHOMY METOMy. IX BUKOpHC-
TaHHS J1a€ MOXJIMBICTb BUSHAYUTU VO, max HENpsAMUM Me-
TOJOM, MOKa3HUKHU SIKOTO KOPENMOIOTh 3 paMuM VO, max
i MaIOTh Baromy MiarHOCTUYHY IIHHICTb MPU OIHIII TOJIe-
PaHTHOCTI 10 (hi3MUHOTO HABAHTAXKEHHS Yy JITEH.

OTpuMaHi HaMU pe3yIbTaTH BEJIOEPTOMETPUIHOT TIPO-
Ou Ta nmokasHuku Henpsamoro VO, max y piTeid, sAKi nepe-
Heciu COVID-19, cBiguaTh po 3HUXKEHHSI TOJIEPaHTHOC-
Ti 10 (pi3UYHOTO HABAHTAXKEHHSI Pi3HOTO CTYIIEHS Y IiTeil
nicig COVID-19. OnucaHi 3MiHM BKa3ylOTh Ha Hepauio-
HaJbHE BUKOpHUCTaHHS (pyHKUioHaabHuX pedepBiB CCC,
JC Ta nioripllieHHsI CTaHy 3I0pOB’s AiTeil, acoliiioBaHe 3
nepeHeceHum COVID-19.

Konduikr inTepeciB. ABTopy 3asBIISTIOTH TIPO BiICYT-
HiCTh KOH(DIIIKTY iHTepeciB Ta BilacHOI (iHaHCOBOI 3aili-
KaBJICHOCTI IIpH MiATOTOBILIi JaHOI CTATTi.
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Peculiarities of the methodology, diagnostic value, and global recommendations
for assessing exercise tolerance in children
(literature review, own research)

Abstract. Assessment of exercise tolerance is one of the methods
for clinical diagnosis of health status, which makes it possible to de-
termine and comprehensively analyze the degree of physical fitness
of a patient, his ability to tolerate physical exertion, and the adapta-
tion capabilities of the body. The level of exercise tolerance plays a
major role in assessing health status and quality of life of children
and adolescents, as it depends on a whole set of factors, namely: the
functional properties of the cardiovascular, respiratory, and muscu-
loskeletal systems and the level of physical fitness. Tests with dosed
physical activity are used to assess exercise tolerance. The diagnos-
tic value of methods for evaluating exercise tolerance consists in
the possibility of constant monitoring of heart rate, blood pressure,

recording of an electrocardiogram, fixation of the level of blood
oxygen saturation, determination of peak or maximum oxygen
consumption obtained by direct and indirect methods during the
test. The interpretation of the obtained results creates significant
opportunities in terms of the diagnostic search for a pediatrician.
The purpose of the work is to summarize the literature data about
peculiarities of the tests with dosed physical activity, their diagnos-
tic value, and global recommendations for assessing exercise tole-
rance in children, to evaluate the results of own research.
Keywords: exercise tolerance; exercise tests; Ruffier test; cycle
ergometry; maximal oxygen consumption; myocardial reserves;
Ruffier index; children
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Difficulties in diagnosing gastrointestinal allergy
in paediatric practice: a clinical case

Abstract. Since allergy pathology in the structure of general somatic diseases occupies a significant niche in both
adult and child populations and is accompanied by a number of unresolved issues, it represents a major medical and
social problem. The use of modern diagnostic techniques has made it possible to broaden scientists’ knowledge of the
in-depth mechanisms of the pathogenesis of allergic diseases with the subsequent development and implementation
of new diagnostic, therapeutic and prophylactic recommendations. However, the multidisciplinary aspects of paedi-
atric allergy continue to be studied; among them, the problems of specific diagnosis of food allergy are of particular
importance. Recently, the study of allergic lesions in the various parts of the gastrointestinal tract has received in-
creasing attention in paediatric practice. Since in most cases the mucosa of the digestive system is the first to contact
with allergens of various nature, the gastrointestinal form ranks second in the overall structure of clinical symptoms
of food allergy. Gastrointestinal symptoms of food allergy are characterized by polymorphic manifestations, making
timely verification of the diagnosis difficult. This leads to prolonged differential analysis and requires the exclusion of
concomitant organic and functional gastrointestinal pathology, which delays early diagnosis and timely therapeutic
recommendations for patients with food allergy. The relevance of the above-mentioned problem is highlighted by the

Jfollowing clinical case.
Keywords: food allergy; diagnosis; children

Introduction

Food allergic reactions have an ever-increasing trend
and remain the most debated problem encountered by
physicians at all levels of care, but are of greatest interest
to paediatricians, general practitioners — family physicians,
paediatric allergists and gastroenterologists. Of all the pos-
sible side effects of food intake, food allergy (FA) deserves
special attention, as it is characterized by immunologically
mediated food hypersensitivity mechanisms and is accom-
panied by the development of systemic lesions. This leads
to a variety of clinical symptoms, including gastrointestinal,
cutaneous, respiratory, systemic and anaphylaxis [1, 2]. Be-
cause the gastrointestinal mucosa is in most cases the first
to contact with various allergens, the gastrointestinal form
ranks second (48—67 %) in the overall structure of clinical

symptoms of FA [3—5], which therefore explains the inte-
rest of scientists to investigate its course and early diagnosis
in greater depth. Wide variability of clinical manifestations,
concomitant sensitization to household and pollen aller-
gens, lack of unified diagnostic algorithms, difficulties in
verification of allergic gastrointestinal lesions in children at
primary contact with food allergens, high risk of developing
anaphylactic reactions when carrying out oral provocation
test as the gold standard of FA diagnosis determine prospects
for further research, finding noninvasive diagnostic markers
of allergy and creating standardized recommendations [6,
7]. Thus, food allergy remains an urgent problem of modern
medicine both in Ukraine and abroad, due to its widespread
occurrence, difficulties in early diagnosis and timely organi-
zation of therapeutic and prophylactic measures.
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Clinical case

A 13-year-old boy P. (born 08.08.2004) was admitted to
Pediatric Unit 1 (gastroenterological beds) of Poltava Re-
gional Clinical Hospital in May 2018 with complaints of
frequent moderate abdominal pain disturbing mostly after
food, sometimes nausea, sour taste in the mouth, throat
scratch, heartburn, diarrhea, sometimes alternating with
constipation. Recently, rapid fatigue, intermittent dizziness
and sleep disturbances have been noted.

According to the medical history, the boy is known to
be ill since infancy, when he was first disturbed by abdomi-
nal pain, bloating and stool disorders, which were accom-
panied by pronounced crying and restlessness. As general
clinical and coprological investigations did not reveal any
pathological changes, the child was observed for a long time
for various gastrointestinal functional disorders, in par-
ticular intestinal colic and functional diarrhea. From the
second half of life onwards, the boy’s condition gradually
deteriorated, symptoms worsened and persisted almost con-
tinuously, despite dietary advice to restrict consumption of
certain foods and symptomatic therapy. Occasionally, there
were brief latent phases of conditioned well-being and im-
provement of well-being. During dynamic anthropometric
examinations, insufficient weight gain and a moderate de-
lay in physical development were detected. Over time, the
child’s parents began to monitor a worsening of well-being
in the presence of dairy and cereal products in the diet. The
consumption of milk, irrespective of the state of thermal
processing (raw/boiled), caused exclusively gastrointestinal
complaints, which in the first year of life were accompanied
by pronounced crying and refusal to eat that explained a
poor weight gain. Therefore, the child had been on a gluten-
free diet for a while prior to the clinical examination and had
received enzyme replacement therapy with lactase prepara-
tions. During the outpatient examination, a genetically de-
termined autoimmune T-cell-mediated enteropathy with a
malabsorption syndrome characterized by persistent gluten
intolerance (ie, celiac disease) and congenital deficiency of
B-D-galactosidase hydrolase responsible for the metabolism
of dietary lactose (ie, lactase deficiency) was ruled out in the
first year of boy’s life. A follow-up visit to the paediatrician
revealed symptoms of atopic dermatitis in the form of rash,
dry skin and itching. Therefore, the child was referred for
consultation to a paediatric allergist who, after analyzing
the history and features of the clinical symptoms, confirmed
gastrointestinal and skin signs of food allergy. After further
investigations (including positive results of skin allergy tes-
ting), according to the International Classification of Di-
seases 10th revision, the diagnosis was “atopic dermatitis,
erythematous-squamous form, localized, mild severity, pe-
riod of unstable remission. Food allergy is in question” fol-
lowed by protocol therapy, which resulted in long-term re-
mission of the disease. The absence of data from endoscopic
and morphological examination of the gastrointestinal tract
and the impossibility of conducting oral provocation tests
due to parental refusal did not allow for the verification of
allergic gastrointestinal lesions and confirmation of a gas-
trointestinal form of food allergy. The food diary data ana-
lyzed indicated that food hypersensitivity to milk and cere-
als continued to be of concern at later ages, but its severity

decreased significantly. Tolerance to these food allergens
developed with age, and further consumption did not cause
clinical symptoms from different organs and systems.

According to the anamnesis data, in the subsequent age
periods, the boy was repeatedly examined and treated both
at the outpatient phase and in the paediatric hospital for va-
rious gastroenterological nosologies, both functional (func-
tional dyspepsia, irritable bowel syndrome, pancreatopathy)
and organic (chronic gastroduodenitis). He was under con-
stant supervision of a paediatrician, followed all therapeutic
recommendations, received enzyme, antisecretory, repara-
tive drugs, probiotics to correct various gastrointestinal di-
sorders that cause a short-term improvement of well-being,
but complete regression of complaints was not observed.
In order to clarify the diagnosis, perform a complete clini-
cal and paraclinical examination, and to determine further
treatment tactics, the child was admitted to the indicated
specialised department.

It is known from the life history that the boy was born
from the first pregnancy at 40 weeks gestation, his mother
had a first trimester miscarriage and signs of intrauterine fetal
hypoxia. The birth was physiological against the background
of weak contractions. Weight of the child at birth was 3,460 g,
height was 54 cm. From birth the boy was on artificial fee-
ding, from 5 months of age vegetable and fruit puree supple-
mentation was introduced, at 6 months of age semolina, then
buckwheat, rice and wheat porridge were introduced into the
child’s diet, which provoked the development of the first
symptoms. The introduction of cow’s milk into the diet at 6.5
months was accompanied by the development of symptoms
of gastrointestinal allergy (colic, bloating, repeated loose
stools with mucus and sometimes blood streaks, and con-
sequent refusal to eat, malnutrition and lack of body weight
gain). Vaccination was carried out according to the immu-
nization schedule. The patient had no childhood infectious
diseases (chickenpox, measles, rubella, scarlet fever). Rare
acute respiratory viral infections occurred. Allergic anamne-
sis was aggravated by maternal medication allergy and atopic
dermatitis. An in-depth study of aggravated heredity revealed
the presence of atopic dermatitis in the boy’s mother and
maternal aunt who also had food hypersensitivity to chicken
eggs and fish. The paternal grandfather had a history of pep-
tic ulcer disease, highlighting the fact of a hereditary predis-
position to gastroduodenal pathology.

At the initial phase of the examination, a questionnaire
based on the Allergoscope international allergy test was used
during the clarification of the clinical and anamnestic data
of this patient. The answers to the questionnaire allowed the
identification of products that caused gastrointestinal symp-
toms. Thus, the presence of intermittent allergic reactions
to egg in the early childhood was found, characterized by
oropharyngeal (sore throat), gastrointestinal (stomach pain,
nausea, belching) and sometimes upper and lower respiratory
tract symptoms (sneezing and coughing). Clinical manifes-
tations against the background of peanut consumption were
observed in the preschool period and were accompanied by
the development of Quincke’s edema. According to the Eu-
ropean Food Safety Authority, thermal processing of peanuts
can increase their allergenic properties due to the heat-stable
antigens Ara h 1 and Ara h 2. Therefore, to prevent the risk
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of allergic reactions, the Food Allergen Labelling and Con-
sumer Protection Act requires food manufacturers to indi-
cate this ingredient in a marked and clear print and persons
sensitized to peanuts should avoid them in the diet. However,
according to the boy’s parents, it was not always possible to
follow these recommendations as the child grew and became
independent, which could have made the course of the di-
sease much more difficult. The onset of FA following the
consumption of nuts (primarily hazelnuts) has been noted
in primary school age, but symptoms occur intermittently,
mostly after consuming a full serving of the ingredient.

Thus, interviewing this child, analysing peculiarities of
allergic reactions to food made it possible to determine spe-
cific clinical criteria, structure, dose dependence, frequen-
cy, rate of development of allergic reactions and to evaluate
recurrence of clinical manifestations against the background
of exclusion of etiologically significant products, which had
extremely important diagnostic value for further differenti-
ating true manifestations of food allergy and non-immune
food intolerance reactions with post-allergic reaction. This
allowed for the next correct organization of elimination
measures to avoid contact with relevant allergens. The iden-
tification of all causative elements ensured an optimal fur-
ther diagnostic algorithm with precise selection of the aller-
gen spectrum for skin prick testing and sIgE determination
to clarify the structure of sensitization.

According to the objective examination, the child’s ge-
neral condition is satisfactory. The child has a normosthenic
constitution. Height — 165 ¢cm, body weight — 51 kg. Body
mass index is 18.1 (according to centile charts, it corresponds
to normal values by age and sex). Skin surface is of pale pink
colour, dry. Visible oral mucous membranes are pale pink,
with visualization of an aphtha on the right side of the palate.
The tonsils are not enlarged and the lymph nodes were not
palpated. The musculoskeletal system has no features. Free
nasal breathing is observed, respiratory rate is 18 per minute.
During auscultation, the breathing is vesicular, on percussion
clear lung sounds are heard. The heart rate is 82 beats per
minute. Blood pressure is 110/70 mmHg. The boundaries of
the heart are not expanded. Heart rhythm is correct, tones
are sound. The tongue is moist, covered with a white coating.
The abdomen is of regular shape, symmetrical, participates
in the act of breathing. Superficial palpation is painless, there
are no pathological formations; at deep palpation, the abdo-
men is soft, not tense, there is moderate tenderness in the
epigastric region and gastroduodenal area. The gallbladder
is not palpable, biliary symptoms are negative. The liver is
painless on palpation, not enlarged, the edge is rounded. The
spleen is not palpable. Peritoneal irritation symptoms were
negative. Auscultation — peristalsis is satisfactory, rhythmic.
The kidneys are not palpated. The tapping symptom is nega-
tive on both sides. The external genital organs are without
features. Physiological excretions are characterized by al-
ternating constipation and diarrhea with mucus. Urination
is not impaired. Based on the patient’s complaints, medical
and life history, the results of the interview, objective exami-
nation, the preliminary clinical diagnosis was established:
chronic gastritis, with unspecified acid-producing function of
the stomach, period of exacerbation. Chronic duodenitis, period
of exacerbation. Food allergy is in question.

Results of laboratory and instrumental
examinations

General blood count: red blood cells — 4.23 « 10'%/1,
haemoglobin — 136 g/I, erythrocyte sedimentation rate —
11 mm/h, leucocytes — 6.3 + 107/1, stab cells — 4 %,
segm. cells — 64 %, eosinophils — 1 %, basophils — 0 %,
lymphocytes — 28 %, monocytes — 4 %, thrombocytes —
235 « 10/1.

General urinalysis is without pathological changes.

Biochemical blood count: total protein — 75.6 g/l,
urea — 4.2 mmol/l, uric acid — 234 mmol/l, creatinine —
67 umol/l, a slightly increased level of bilirubin: total —
22 umol/1, direct — 5 pmol/l, indirect — 17 umol/I1, alanine
aminotransferase — 18 U/L, aspartate aminotransferase —
25 U/L, gamma-glutamyl transpeptidase — 14 U/L, alpha-
amylase — 51 U/L, thymol, an increased level of alkaline
phosphatase — 624 U/L, creatin phosphokinase — 116 U/L.

Stool for helminth eggs: no eggs were detected.

Enterobiasis test: negative.

Stool test (coprogram): unformed, light brown, pH-neutral,
moderate amounts of mucus, single muscle fibres, no starch or
neutral fat, few vegetable fibres, fatty acids and a small amount
of soap. No leucocytes or erythrocytes were detected.

Urine test for diastase: 112 U/L.

Skin allergy testing: histamine solution +++, oat ce-
real —, chicken egg yolk ++, beet —, tomato —, soy +++,
chicken egg protein +++, rice cereal —, cocoa —, wheat ce-
real +, buckwheat flour —, wheat flour +, potato —, rye flour
+, milk +++, hake —, pork —, chicken —, carrot —, cabbage
—, apple —, tangerine —, beef —, carp —, cow’s milk casein
++, banana —, raspberry —, cucumber —, watermelon —,
beans —, orange —, lemon —, pumpkin —, pollock —, buck-
wheat groats —, barley cereal +, corn flour —, peanuts +++,
walnut ++, hazelnut ++, honey —.

FELISA (blood test for helminths): no antibodies against an-
tigens of giardia, ascarids, toxocaras, opisthorchis, trichinel-
las, echinococcus, anisococcus, strongyloides were detected.

ELISA (immunoglobulin blood test): an increased level of
total IgE — 269 IU/ml, a reduced level of IgA — 3.7 g/I1,
normal level of IgM — 0.98 g/1, normal level of IgG —
12.36 g/1.

ELISA (cytokine blood test): an increased level of
IL-4 — 1.2 pg/ml, a reduced level of IL-10 — 2.0 pg/ml,
an increased level of an immunologically mediated marker
of allergic inflammation — serum thymus- and activation-
regulated chemokine TARC/CCLI17 — 408.5 pg/ml.

ELISA (blood ftest for specific immunoglobulin E): sIgE
to milk — 1.29 TU/ml (class 2 — moderately elevated level
(0.70—3.49)), slIgE to a-lactalbumin — 1.32 TU/ml (class
2 — moderately elevated level (0.70—3.49)), sIgE to casein —
0.95TU/ml (class 2 — moderately elevated level (0.70—3.49)),
sIgE to egg (protein) — 2.24 TU/ml (class 2 — moderately
elevated level (0.70—3.49)), sIgE to wheat — 1.67 1U/ml
(class 2 — moderately elevated level (0.70—3.49)), sIgE to
hazelnut — 1.06 IU/ml (class 2 — moderately elevated level
(0.70—3.49)), slgE to peanuts — 10.0 U/ml (class 3 — sig-
nificantly elevated level (3.5—17.49)), slgE to chicken egg
(yolk), soy, potatoes and carrots were not detected.

Fibroesophagogastroduodenoscopy: esophageal mucosa is
normal, cardiac sphincter is closed. Stomach is of normal
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shape, gastric mucosa is hyperemic, moderately edematous,
folds are normal. There was a small amount of mucus in the
gastric cavity. Duodenal mucosa was moderately hyperemic,
postbulbar section had no features. Intragastric pH-metry is
1.3—1.5 units.

Histological characterization of a biopsy specimen of
the gastric mucosa showed preservation of the histostruc-
ture, but signs of chronic inflammation were detected. The
surface epithelium was represented by smaller cells, whose
shape was close to cubic both on the surface of the mucosal
folds and in the fossae. In addition, there was no clear dif-
ferentiation of the cell poles due to the absence of a mucous
secretion in the apical part and the presence of dystrophic
changes. A narrow rim of light cytoplasm, presumably re-
sulting from the development of hydropic dystrophy, was
observed around the cell nuclei. There was a thin layer of
mucus on the mucosal surface or it was absent. Desquama-
tion of single epithelial cells or their layers was found. In
almost all sections of the biopsy sample, there was a pro-
nounced polymorphocellular inflammatory infiltration in
the mucosal plate with predominance of lymphocytes, plas-
mocytes and comparatively larger number of neutrophils,
eosinophils, macrophages. In some locations of the studied
material, a marked eosinophilic infiltration with their fo-
cal accumulation and pronounced stromal edema was de-
tected. Many eosinophils were degranulated. Along with
eosinophils, there were also lymphocytes and plasmocytes.
Eosinophilic infiltration was evaluated with determination
of the number of eosinophils and lymphocytes in 5 random
fields of view of high magnification in a section of histologi-
cal preparation of gastric and duodenal mucosa: eosinophils
of the stomach — n = 54, eosinophils of the duodenum —
n = 59; lymphocytes of the stomach — n = 39, lymphocytes
of the duodenum — n = 39. The presented mucosal changes
indicate a chronic immune-allergic inflammatory process of
the gastroduodenal area.

Urease breath test: basal level — 2 mm, loading level —
4 mm, growth index — 2 mm (normal is up to 3 mm).

Abdominal ultrasound: the liver is normally located, the
shape is unaltered, the contour is clear, the lower edge is
rounded. Dimensions: left lobe: anteroposterior — 12.0 cm;
right lobe: anteroposterior — 3.4 cm. Echostructure of the
parenchyma is not changed, the structure is homogeneous.
Vascular architectonics: slight perivascular infiltration. Di-
ameter of the portal vein was 0.7 cm. Gallbladder is located
normally, oval, with inflection in the upper third, contours
are smooth, wall is not changed, low-level echo signals are
found layered in the adjoining part of the gallbladder with-
out acoustic occlusion. Pancreas: size — 1.7 x 0.8 X 1.7 cm;
shape is not changed, contours are clear, medium echoge-
nic, homogeneous structure. Spleen and kidneys correspond
to the age norm. Conclusion: ultrasonic findings show insig-
nificant reactive changes in the liver. Biliary sludge.

Based on complaints, medical and life history, results of
interview, objective examination, data of laboratory and in-
strumental methods of research, the final clinical diagnosis
was made: allergic gastroenteritis, gastrointestinal form of food
allergy. Functional disorder of the gallbladder.

Therapy: hypoallergenic elimination diet with exclu-
sion of causal food allergens; probiotics and reparants for

10 days; enzyme, antisecretory and hepatoprotective drugs
for 3 weeks; omega-polyunsaturated fatty acids for 1 month.

Conclusions

The above clinical and paraclinical characterization of a
patient with gastrointestinal symptoms clearly demonstrates
the difficulties in timely verification of food allergy in paedi-
atric practice. A lack of positive clinical dynamics from the
protocol therapy for functional and inflammatory diseases
of the digestive tract, delays in physical development is the
basis for expanding the diagnostic panel in order to clarify
the pathogenesis of persistent gastrointestinal symptoms and
timely verification of allergic lesions of the digestive tract.
Therefore, when a food allergy is suspected and a patient
with an undifferentiated abdominal syndrome is managed,
the doctor’s tactics require a multidisciplinary approach,
popularization and wide implementation of Allergoscope
questionnaires for early detection of the relationship be-
tween the consumption of certain food products and the
occurrence of clinical symptoms. Consideration of all the
specific data of the allergological anamnesis will allow per-
sonifying the recommendations for elimination of specific
causative elements both in pure form and in the composi-
tion of other foods, followed by extension of the diagnostic
algorithm, which involves in-depth study of allergological-
immunological and endoscopic-morphological characteris-
tics necessary for the diagnosis of food allergy and preven-
tion of a systemic response to food allergens.
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"TIOATQBCbKMM AEPIKQBHU MEAMYH YHIBEPCUTET, M. [ToATABQ, YkpaiHa
’LleHTp crieujanizoBaHOI neaiatpmn4Hoi Aornomori KM «[ToATABCbKQ OOAQCHQ KAIHIYHA AiKQPHST iM. M.B. CkaigocoBChKOro

lloATaBCbKOI OBAQCHOI PaAam», M. [ToATaBA, YikpaiHa

TpyAHOLLi AIQrHOCTUKU FACTPOIHTECTUHAABHOT AAEPTii B NeAIaTPUYHIM NPAKTULLi:
KAIHIYHMIA BUNOAOK

Pe3tome. Ockinbku anepronatosiorii B CTPYKTypi 3arajibHHUX
COMAaTUYHUX 3aXBOPIOBAHb 3aliMa€ OIHY 3 BATOMUX HIlll SIK B JIO-
pocIiit, TaK i B AUTSYil MOMYJISLIi i CyITPOBOIKYETHCSI HU3KOIO
HEBUPIilIEHUX MUTaHb, BOHA CTAHOBUTb COOOIO BEJIUKY MEIUYHY
Ta coliajibHy rpodsieMy. BUKopucTtaHHs CydyacHUX AiarHOCTUY-
HUX METOJIVK JI03BOJIUIO PO3LIMPUTHU 3HAHHS HAYKOBIIIB PO IO~
TIMOJIeHi MeXaHi3MHM TTaToreHe3y ajJeprivHuX 3aXBOPIOBaHb 3 Ha-
CTYITHOIO PO3pOOKOIO Ta BIPOBAJKEHHSIM HOBUX JiarHOCTUYHUX,
TEparneBTUYHUX Ta MpodiNakKTUUHUX pekoMeHaalliil. OaHak 1o
IILOTO Yacy MPOAOBXKYIOTh BUBYATUCS 6AraTonpodiabHi aceKTH
aJIepProJIoTii AUTSYOTrO BiKY, Cepell IKMX 0COOIMBE MicClie HAaJIeXKUThb
npobsieMam crietrdiuHOl 1iarHOCTUKK Xap4yoBoi aneprii. OcTaH-
HiM YacoM y meiaTpuyHiii MpakTuLi Bce Oiiblie yBaru Mpuaiis-
€TBCS AJIEPTIYHUM YPaKeHHSIM Pi3HUX BiIJIiJTiB IITYHKOBO-KHUIII-

KOBOTO TpakTy. OCKITbKM CIM30Ba 000JIOHKA TPAaBHOI CUCTEMU B
OLTBIIOCTI BUITAAKIB MEPIIOI0 KOHTAKTYE 3 Pi3HUMU 3a TIPUPOIOI0
ajepreHaMM, TacTpoiHTeCTUHaAIbHA (hopMa IOCiTae Apyry IMo3u-
{10 y 3arajibHiil CTPYKTYpi KJIIIHIYHUX CUMIITOMIB Xap4yoBOi ajiep-
rii. [acTpoiHTecTHHATBHI CUMIITOMU XapuoBOi ajleprii XapakTepu-
3YIOThCS TOJIIMOP(MHUMU TTPOSIBAMHA, 1110, Y CBOIO UEPTY, YTPYIHIOE
cBoevacHy Bepuddikailito giarHo3y. Lle mpu3BoauTh 10 3aTSKHOTO
nudepeHLitHOro aHalizy i morpedye BUKIIOUEHHSI CYMyTHBOI
opraHiyHoi Ta (YHKUIOHAJIBHOI MATOJIOTIT IITYHKOBO-KUIIKO-
BOTO TPaKTYy, IO BiICTPOUYE PAHHIO iarHOCTUKY Ta CBO€YACHI
TeparneBTUYHI peKOMEeH allii B Malli€HTIB i3 XapyoBOIO aJepri€lo.
AKTYyaJlbHiCTb BULIE3a3HAYEHOI MPOOIEMU HATJISIAHO MiAKPECTIOE
TpeICTaBICHUI KITIHIYHUI BUTIAIOK.

Kio4oBi cjioBa: xapuosa aneprisi; JiarHOCTUKA; IiTH
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KAiHIYHUM BUNOAOK YCKAOAHEHOrO nepebiry
IMYHOTAOOYAIH-A-BACKYAITY 3 TOUBAAUM HEPPUTOM:
OCOOAMBOCTI AIKYBOHHS

Pe3tome. Imyroenobynin-A-sackysim e naiibinviu nowupenum ceped sackyaimie y dimeii. Hoeo nepebie mooce 6ymu
AK N€2KUM, 3 YPANCEHHAM Aulle WKIPHUX NOKPUGie, ma He nompedyeamu mMeOuKameHmo3H020 6MpYHanHs, MaK i msic-
KUM, mpuganum, peyuougyrouum — npu 3aAy4eHHi WAYHK0BO-KUUWKO08020 mpakmy ma Hupok. Taxckicms cmany Haii-
yacmiuie 6ysae 3yMo8ieHa Hehpumom, xoua came ab0oMiHaNbHULl Oinb 3a36UHaill NOPYUWLYE CAMONOYYmMms OUMUHU.
Mu nasodumo Kainiunuli 6uUNadok imyHo2a00yain-A-eackyaimy y diguurku 6 pokie, AKuil Mas 20cCmpuil no4amox i3
8uUpasiceHoe0 ab0OMIHANLHO2O CUHOPOMY 3 OAOBAHHAM, WO nepedysas nosei gucunans. Bukopucmanns npamux au-
muKoacyasinmie npusgeno 00 WAyHKogoi kposomedi. Jlikysanns Kopmukocmepoioamu mMano no3umueHuil egpekm Ha
a00OMIHANbHULL CUHOPOM, aje He NAUHYA0 HA PO3BUMOK YPAJICeHHS HUPOK 3 2eMamypieto i nOMIpHOH npomeiHypicro.
Heghpum mae cmiiikuii, nepcucmyrouuii nepebie. Cnocmepizaiu peyudugu ucunats i ab0oMiHanbHo2o cundpomy. Tpu-
eana mepanis Kopmukocmepoioamu ma peHonpomeKyis 3 BUKOPUCMAHHAM [HeiOIMOpié aHeiomeH3UHNePemaopPIo4020
pepmenmy (AIID) dozsoaunu wacmikoso KoHmpoaroeamu 3axeoproganis. Haeedenuii kainiunuii eunadox niomeep-
dacye, wo nepebdie iMyHo2n00y1in-A-eackyaimy modice 6ymu mpueanrum, 3 YaCMUMU PeUUOU8amu WKIPHUX NPO6ie, ao-
JOMIHANBHOCO CUHOPOMY, MPAHCHOPMAUIEI Y 2A0MEPYAOHeDPUM HABIMb 3a HASIGHOCII AULUe NOMIDHOT epumpoyumypii
i npomeinypii. Illkipui cumnmomu ma ce4o08uii CUHOPOM He 3a82cOU NOBHICIIO 80AEMbCS KOHMPOAEAMU 34 0NOMO-
2010 mepanii nepuloi AiKii, Wo nompeodye 8UBANCEH020 PileHHS W000 ecKarauii NiKy8anHs 3 ypaxyeaHHam 0aHux 06io-
ncii, pynxuii Hupox ma eupaxcenocmi npomeinypii. Penonpomexuis ineioimopamu AIID uu 6roxkamopamu peyenmopie
aueiomeH3uHy Modice 3anobiemu 6mMoPUHHOMY HOWKOONCEHHIO HUPOK. Bnposadiicenns eéponelicokux pekomendayiii 6
NIKY8AHHS IMYH02100YAIH-A-8aACKYAIMY, Y MOMY YUCAL 3 He@pumom, 003604ums yHIGIKysamu nioxoou 0o éedeHHs na-
yienmie, 84ACHO JiaeHOCMY8aMU YPANCEHHs HUPOK Ma NPO8oOUmU 8i0n0GIOHI AiKY8anbHI 3aX00U.

KiouoBi ciioBa: imynoenobyain-A-eaciyaim, nypnypa Ilenneiina — Ienoxa, ab0ominansuuii cunopom, neghpum

Bctyn

IMyHOTIOOYITIH-A-BaCcKYJIIT, BiIOMMiII TaKOX SIK TeMO-
pariuamii Backymit, mmyprypa Lllenneitna — Ienoxa, anadi-
JIAKTOIHA ITypIypa, KamiJSIpOTOKCHMKO3, € HaMOLIbII MO-
IIMPEHUM Cepel BacKymiTiB y miteil [1—3]. 3axBoproBaHHs
3YCTPIUa€eThCSl B MOJIOAOMY Billi, HalfyacTillle y IiTeil BiKOM
Biz 3 o 15 pokiB i peecTpyeThes i3 yactoToro 10—20 BunamkinB
Ha 100 000 muTsTyoro HaceIeHHs Ha PiK, MiK 3aXBOPIOBAHOCTI
npuriagae Ha Bikosi rpynu 4—7 ta 12—14 poxis [1, 4]. Cepen
XBOPHMX Ha BAaCKYJIT mepeBaxaloTh XJomunkH [1]. OmHaxk 1151

3aKOHOMIPHICTb 30epira€Tbcst A0 16-piuHOro BiKY, MOTIM I10-
IIIPEHICTh cepel 0ci0 pi3HOI cTaTi cTae ogHAKOBOO. [T miel
IIaTOJIOTIi XapaKTepHa Ce30HHICTh. IlimiiomM 3aXBOpIOBAaHOCTI
CIIOCTEPIra€Thes Y >KOBTHI — JIMCTOIAMI Ta Y JTIOTOMY — Oe-
pe3Hi, MiHiMaJIbHY 4acTOTY BCTAaHOBJIEHO i3 TpaBHS IO YKOB-
THSI, 110 30ira€Tbes i3 MiKaMM MiABUILIEHOI 3aXBOPIOBAHOCTI
Ha iH(eKI1Iii BepXHixX IUXadbHUX NUISIXiB [1, 5].
IMyHOr100YTiH-A-BaCcKyJIiT — 3aXBOPIOBAHHSI, MPO SIKE
Bimomo 111e 3 moyatky XIX cronirrs. TpuBanuii nepion y 3a-
pyOiXHIi JliTepaTypi HaliyacTillle BUKOPUCTOBYBAJIU TEPMiH
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«aypnypa Illenneitna — [eHoxa», OCKiJIbKY IBOE HIMEIIbKUX
JIiKapiB Oy/u IMeplIMMU KJIiHILMCTaMU, SIKi JaJM XapakTe-
puctuky wiei natojorii [1, 3]. 1837 poky JIxxoxaH LlleHneitH
OIMKMCaB BUMAJIKU MYPIYPH, 1110 MOETHYBAIUCS 3 apTPUTOM
Ta YpaXeHHSIM HMPOK. TpuulsiTh pokKiB rotomy Emyapn
TeHox omnucaB MposiBU TyPITypU 3 aOJOMiHATBLHUM 00JieM,
SIKi TIOETHYBAJIMCH 3 MEJICHOIO i mmpoTeinypieto. Y 1948 poui
oputaHchbkuM Tieaiarpom [dyrimacom laitpaHepom Oyna 3a-
MPOTIOHOBaHA HOBa Ha3Ba 3aXBOPIOBaHHS — aHadiTakTo-
imHa mypmypa. BimmoBimHO 1m0 meperisimy HOMEHKIIATypu
BackynitiB y 2012 poiii Chapel Hill Consensus Conference,
nypnypy lllenneiina — IeHoxa mpuitHsaTo HazuBaTu IgA-
BACKYJIiTOM, BpPaxOBYIOUM IPOBiIHI MaTOreHEeTUYHi Mexa-
Hi3MH 11 po3BUTKY [2].

IIpu imyHOIIOOYTIiIH-A-BacKyJIiTi Ma€e Miclle aceNTUYHE
iMyHoOajiepriuHe ypaxkeHHs1 IpiOHUX CyavH (KarijsipiB, Be-
HyJ1, aptepion) 3 IgA-iIMyHHUMU JeMO3UTaAMU, MHOXUHHUM
TPOMOOYTBOPEHHSIM i MOPYILIEHHSIM MiKpOIMPKYJIALIii, 1110
CYIPOBOKYETHCSI YPAaXKeHHSIM 1IKipH, CYIJIO0iB, HITyHKO-
BO-KHUILIKOBOTO TPaKTy Ta HUPOK [1, 3, 4].

IenepaizoBaHMit MiKpOTPOMOOBACKYJIT BUHMKAE TIEpe-
BaXKHO Y BIiIITOBiAb Ha iH(EKIIil BepXHiX TUXaJTbHUX IIIISIXiB
[1, 3]. [IpoBokytounMM hakTopamMu BacKyJIiTy MOXYTb OyTH
i iHwi BipycHi (HBSAg-nepcucrenuisi, napsosipyc B19),
OakTepiabHi (HaiyacTimie [-reMOJITHYHUI CTPENTOKOK
rpynu A) i mapasurtapHi iHgexuii [6, 7]. OnucaHo migBu-
IIIEHY 3aXBOPIOBAHICTb Ha aBTOIMYyHHi XBOpPOOM, CHCTEMHi
Backymiti B niepion manaemii COVID-19 [8, 9], y Tomy uuncoi
BUMAAKU iIMYHOIJIOOY/TiH-A-BacKyJIiTy, IKi OyJId CIIPOBOKO-
BaHi Bipycom SARS-CoV-2 [10]. Cepen iHIIMX TPUYUH BU-
TISIIOTh YKYCH KOMaX, XapuoBi ajlepreHu, MeTUuKaMeHTO3Hi
peaxuii [1, 3]. [JApiOHi KpOBOBMJIMBY B IIKipy, CJM30Bi Ta
Cepo3Hi 000JIOHKM — KJIACMYHI CUMIITOMU T'€éMOpParidyHOTroO
(IgA) Backymmiry.

JiarHo3 iMyHOIJ100y/1iH-A-BacKyliTy 0a3yeThCsI Ha Ha-
SIBHOCTiI IT'€MOpariyHoro BUCHUILy — ITIypIIypHd, IO IaJbIIy-
€TbCsI (00OB’SI3KOBUI KpUTepiii), Ta Xo4a O OMHOTO 3 TaKMUX
KpuTepiiB: audy3Huili adaomMiHaaIbHUI Oidb; MEepeBaKHO
IgA-nenosutu (miaTBepmkeHi rpu Oyab-siKiil Gioricii); ap-
TPUTHU UM apTpalirii; HUPKOBI ypakeHHs (remaTtypisi Ta/abo
npoteinypis) [4, 11].

Ilepebir iMyHOrI00Y1iH-A-BacKyJIiTy y OUIBIIOCTI BU-
MajKiB CrpusTIMBUiA. TSKKICTh XBOPOOM 3yMOBIIeHa a0-
JMOMIHAJIBHUM CHUHIPOMOM Ta ypaxkeHHsiM Hupok. Cepen
YCKJIaIHEHb BUIUIIOTH iHBariHAIlil0, KMIIKOBI KPOBOTEUi,
nepdopailito, IePUTOHIT, IIOCTIeMOparidyHy aHeMilo, KpOBO-
BWIMBH Y TOJJOBHUI MO30K Ta HAITHUPKOBI 3a1o3u [1, 3, 4].

Mu HaBoaMMO KIIiHIYHMIA BUIIAJOK iMYHOIJIOOYJIiH-A-
BACKYJITY Y JiIBYMHKU 6 POKIB, SIKUIf MaB TOCTPUIl TOYATOK
i3 BUpaXkeHOro abaoMiHaJIbHOIO Ta IIKipHOIO CHUHIPOMIB.
BukopucraHHsl MpsIMUX aHTUMKOATYJSIHTIB TMPU3BENIO 10
IIJTYHKOBOI  KpoBoTedi. JIiKyBaHHSI KOPTUKOCTEPOITaMU
MaJio MO3UTUBHUI ePeKT Ha aOAOMiHAIbHUI CUHIPOM, ajie
He BIUIMHYJIO Ha PO3BUTOK YpaxkeHHSI HUPOK 3 TeMaTypi€lo i
MoMipHOI0 npoTeinypieto. Hedpur mas critikuii, mepcucry-
rounii nepe6ir. CriocTepirajii peManBYA BUCUIIAHb i a0IoMi-
HaJIbHOTO cUHApoMY. TpuBajia Teparris KOpTUKOCTEpOiTaMu
Ta PEHOIIPOTEKIIis 3 BUKOPUCTAHHSIM iHTi0ITOpIB aHTIOTEH-
3uHIIepeTBopioouoro depmenty (AID) no3Boamiam vact-
KOBO KOHTPOJIIOBATH 3aXBOPIOBAHHSI.

KAiHIYHMIM BUNOAOK

JiBuMHKa, 6 POKiB, HadiiIlIa B KJIiHIKY 3i CKapraMy Ha
OiJIb Y >KMBOTI, HYAOTY, LIKipHi BUCUTIAHHSI.

3axBOpIOBAHHS B IIBYMHKU [1OYAJIOCS 3a KiJIbKa JIHIiB JI0
LIbOTO 3 0OJTIO B >KMBOTI, HY/IOTH, SIKi OyJIM pO3LiHEHi SIK TPO-
SIB (DYHKITIOHAJTbHOT IMCIIETICIT, OCKIIBbKY JiBUMHKA CITOCTE-
piranacst 3 IpUBOY 1IbOTO 3aXBOploBaHHs. Ha Tperio 100y
3’SIBUJIMCS BUCUTIAHHST HAa HOTaX, 3 TIPUBOJY YOTO TiBUMHKA
OyJ1a TocITiTaTli3oBaHa B TeMAaTOJIOTiYHE BilIiICHHS.

[Ipu oOcTexkeHHi BimMiueHO reMopariyHy mypIypy 3 Ie-
PEeBaXKHOIO JIOKATi3alli€l0 Ha TOMUIKAX i CTOIMax. ApTepiaib-
Huit Tuck 100/60 MM pt.cT. ZKUBIT 1Tpu Nasboailii 60o4uunii y
Bcix Bigainax. [enmatoiieHaabHMIT CUHAPOM BiICYTHIlA.

V 3arajbHOMY aHaJli3i KPOBi IpY HAIXOMXKEHHI CIIOCTe-
piranu aHeMito (reMorio6iH 97 r/1), HUKHIO MEXY HOPMU
neiikouuTiB (4,0 x 10°/1), 3cyB JeKoLMTapHOI (GOpMyIH
BiBO (12 % maauukosiepHuX HeATPOMIIiB), MiABUILEHHS
mBUAKocTi ocimanHst eputpouuntiB (LLIOE) mo 20 mwm/rox.
TpomOGo1MTH, SIK i iHIIIi TOKA3HUKU 3araJIbHOTO aHali3y Kpo-
Bi, Oy/i1 B Mexxax HopMU. C-peakTUBHUI OLIOK TaKOX OyB y
Mexkax Hopmu (1,31 mr/mut; Hopma 1o 5,0 Mr/mo).

JocaimKkeHHsT ISl BUSIBICHHS TPUYMHU BACKYJLTy He
JIaJIy TTO3UTUBHOTO pe3yabTaTy: aHTUCTPenTodisuH-O — 0;
Mapkepu renatuTiB B i C — HeraTuBHi, TeCTH Ha XeJliKoOaK-
TepHyY iH(DEeKI1i10 — HeraTuBHi. AHTUHYKJI€apHi aHTUTiJIa BU-
3Havaauch y Tutpi 1 : 100.

3aranbHi imyHornmooyniHu A, M, G, E Oyau B Mexax
nopmu (1,39; 1,16; 10,6 t/1; 4 MO/mi BinnosigHo). Komr-
semeHT C3 craHoBuB 0,87 1/11.

Byno nmpuzHaueHo JiKKOBUI PeXXUM Ta TerapuH Y JIiKy-
BaJibHil 103i. Ha (oHi mpusHaveHoi Teparii craH AiBUMHKUA
He TOJIIINUBCS, 001 B )KMUBOTI yTPUMYBAJIUCh, Ha 5-ii IeHb
BilI ITOYATKY JIiIKYBaHHs 3’SIBWJIOCH OJIFOBaHHS 3 KpoB’1o. [li-
BUMHKa OyJjia mepeBe/icHa B XipypriuHe BimaileHHs 001acHO1
JIATSYOI JIIKapHi.

Ilin yac e3ocaroracTpomyoneHOCKOIIii Oy10 BHUSBICHO
aKTUBHi KpPOBOTOUMBI BUPA3KH B aHTPAJIbHOMY BillTiTi ILTyH-
Ka, BUpaXkeHW HAOpPsIK i TirepeMilo CIM30BOI y LIbOMY Bill-
NIJTi NUTYHKA Ta UMOYJIMHI ABaHAaUATANAI01 KUIIKu. [Tpu-
3HAYEHHSI CUCTEMHUX CTEPOINiB MPUBEIO J0 3MEHIICHHS
abIOMiHAJIBHOTO CUHIPOMY, MPUMTMHEHHST KpoBoTeyi. [IpoTe
yepe3 S AHIB Bijl TOYaTKy Teparlii cTepoinaMu 3’ IBUIIACS 3Mi-
HU B cedi y BUIJIsii poteinypii (6inoxk 0,183 r/) Ta epurpo-
uutypii (20—30 B mouti 30py).

KowmruiekcHe nociimkeHHsT Ha HasiBHICTb aHTUTI 10 Mi-
€JIONIEPOKCHIA3H, TIPOTEiHA3M, Oa3aIbHOI MEMOpaHU IJIOMe-
PYJIIPHOTO arapary MoKasajio HeraTUBHI pe3yJIbTaTH.

Backynit y giBUMHKM MaB pelMAuBYIOUME Iepedirn AG-
JIOMiHAJIbHUI CUHAPOM A00pe KOHTPOJIIOBABCSI TOPMOHAIb-
HOIO Tepari€lo, MpoTe BiAMiHA IMPEIHI30J0HY MPU3BOAUIA
II0 peluanBy abmomiHanibHOro 60smo. CrioctepiraBest emison
KHUIITKOBOI KpPOBOTEYi uepe3 3 MicsIIli icist BUMMCKU Ha (poHi
BiIMiHM TOpMOHaJbHOI Teparii. LIKipHMIA Ta HUPKOBUIA
CUHIPOMU Yy MiBUYMHKMU CJA00 KOHTPOJIOBAIMCH IIATHUM
PEXMMOM, KOPTUKOCTEPOITaMu, TOMY TOJATKOBO OyJia Mpu-
3HaueHa HedpoIpoTeKTopHa (eHan 5 Mr/mo0y) Ta iMyHOCY-
IpecUBHA Tepamis (IUTaKBEHLT). Y MOJalbIIOMy IUIAKBEHIT
OyJI0 BiZMiHEHO 4epe3 BiICYTHICTh e(PeKTy, OCKIIbKI CeYO0-
BUII CUHIPOM Y BUIJISIII IIOMipHOI IPOTEiHypii Ta €pUTPOLI-
Typii 30epiraBcsi.
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CriocTepekeHHs 3a IiBUMHKOIO IPOTITOM 5 POKiB MO-
KazaJo IepioanyHi 3arocTpeHHs1, 0coba1MBO Ha (hpoHiI pec-
mipaTOpHUX iHGEKIIH, sIKi HallyacTille CyrpoBOIKYBAIHUCS
MOMIPHMMM BUCUIIAHHSIMU Ha LIKIpi Ta 3MiHAMU B aHasi3ax
ceui: mporeinypist 0,045—0,37 r/n; eputpounTypis Big 3—5 1o
50—60 epUTPOIUTIB y MOJTi 30py. ApTepiabHUI TUCK YTPU-
MYETBCSI B MeXXaxX HOpMU. [liBUMHKA TIPOIOBXKYE OTPUMYBATU
eHar 1Mo 5 MT Ha AeHb. [Iporsrom ocTaHHiX 2 poKiB 3aro-
CTPEHHS 3 00KY HUPOK 3HAYHO PiJIIlli, IT03apeHaIbHI ITPOSIBU
BiICyTHI, (PYHKIIiSI HAPOK He ITOpylleHa. 3a OCTaHHiil pik
IIKipHUX BUCUITAHD HE CIIOCTEPiraim.

Auckycis

Ilepebir remopariyHoro iMyHOIJI00YJIiH-A-BacKYJIiTy
MoOXe OyTH K JIETKUM, 3 YPaKE€HHSIM JIMIIe MIKIpHUX MO-
KpMBIB, 110 HE MOTpedye MEIMKAMEHTO3HOIO BTPYYaHHSI,
TakK i TSCKKUM, TPUBAJIMM, PELMANBYIOYMM — TIPU 3aJTy4eHHI
IIIJTYHKOBO-KHUIIKOBOTO TPaKTy Ta HUPOK. TSDKKICTh CTaHy
Haiiyacrillie OyBa€ 3yMOBJIEHA HUPKOBUM CUHIPOMOM, X0ua
caMme abioMiHaIbHUI OiTh 3a3BUYAll TIOPYIIYE CAMOIIOUYTTSI
TUTUHU.

Oco0IMBICTIO HABEIEHOIO KIIiHIYHOIO BUIIANKY € OypX-
JIMBUM, TOCTPUIA TTOYATOK 3aXBOPIOBAHHS — 3 BHUPAKEHOIO
a0IOMIHAJILHOTO CUHAPOMY 3 OJIIOBAaHHSIM, SIKUi IepenyBaB
MOsIBi BUCUIIAHb. 3arajgoM abaoMiHaIbHUI CUHAPOM Haltyac-
Tillle 3’ABJISIETHCS B TIEPILIMIA TUKIEHD Bifl TOYATKY BUCHIIAHD,
xoua y 10 % BUTAIKiB BiH MOXe TIepeyBaTH iHILIMM MPOSIBAM
Backyqity [12], y ToMy uMcili BACUTIAHHSIM, SIK OyJ10 Y Hallol
MAlliEHTKU. YCKJIAAHEHHSIMU a0JOMiHAJIIBHOTO CHUHIPOMY
MoXe OyTH iHBariHailisi, KAIIIKOBa KpoBoTeya, repdopatlis,
nepuToHiT [1, 3]. ¥V Haiiomy Bumaaky maja Miciie ILTyHKO-
Ba KpoBoTeua B JeOIOTi XBOpOOU TIiCJ/Isi BBEACHHS TerapuHy
Ta KUIIIKOBAa KPOBOTeYa IIPY peLIMINBI XBOPOOHM Ha (DOHI Bil-
MiHU KOPTHKOCTepoiniB. PaHHili aOmomMiHaIbHUI CUHIPOM
3 PO3BUTKOM ILIYHKOBOI KPOBOTeUi IIil 4Yac MpPOBEIEHHS
renapuHizallii IeBHOIO Miporo OyB IMOB’SI3aHMIA i3 CKOMITIPO-
METOBAHOI0 TPABHOK CUCTEMOIO Y MAIlIEHTKU 10 MOYaTKy
i€l xBopobu. BukopurcTaHHSI KOPTUKOCTEPOIiB IOJIETIIy-
BaJIO CUMITOMM, OCOOJIMBO aOMOMiHATbHUM CUHIPOM, TIPO-
T€ HE BIUIMHYJIO Ha KJIHIYHMIA repedir iMyHOrnooyaiH-A-
BAaCKYJIITY, Ha 1110 BKA3yIOTh i iHIII criocTepeskeHHsI [9)].

YpaxkeHHsI HUPOK y BUIJISITI TJIOMEPYJIOHE(MPUTY CIToCTe-
piraetbest y 20—80 % xBopux [1, 3, 4]. Haituacriire BiH Mae
TMOOPOSIKiCHMIA XapakTep, i uire B 10 % miteit Moxe matu
TSDKKi YCKIIamHeHHS. BumistoTs pakropy pu3uKy ypaskeH-
HSI HUPOK [13], i3 IKMX y HaIIOI MALIIEHTKY CIIOCTEPIirajnch
TSDKKi TacTpOiHTECTUHAJIbHI MposiBU (a0OOMiHAIBLHMIL OLIb,
IIJTYHKOBO-KMIIIKOBAa KPOBOTEYA) Ta MMePCUCTyIoUa i peLuan-
ByIOUa MypIiypa.

Ilepcucryroue 3ananeHHs HUPOK, SIKIIIO HOTO0 BYACHO HE
JiarHOCTYBATH, MOXe MPOTPecyBaTH 1O TPUBAJIOTO MOILIKO-
JUKEHHSI HUPOK i pyo1iB [4]. OnHak o3HaKu HepuTy npu
LIbOMY BMJIi BAaCKYJIiTy 3a3BUYail OOMEXYIOThCSI 3MiHAMM Ceui
0e3 KJTiHIYHMX CUMIITOMIB Y JIiTe#l 3 HOpMaJIbHUM apTepiaib-
HUM THUCKOM i (DYHKIIi€I0 HUPOK, i MALIIEHT MOXE OyKaTh
0e3 snikyBaHHs [4]. JloBeneHo, 1110 TOBIOCTPOKOBUI PU3UK
nopyiIeHHs GyHKIIT HIPOK Y MAli€HTIB 3 HE3HAYHUMU T10-
pymieHHs MU cevi € Hu3bkuM (1,6 %) [14], ane BiH 3HaYHO
3pOCTaE y aiTeit 3 He(pOTUUHUM Ta/a00 HEDPUTUIHUM CUH-
npomoM (z10 19,5 %) [14, 15]. Pusuk nporpecyBaHHsI 10 XpO-

HiYHOI XBOpOOU HUPOK 3aJI€XKUTH BiJl BiICOTKA MiBMiCSIIEBUX
YTBOPEHb: SIKIIIO MPU peaibHili Giorcii MiBMicsLIeBUIA TTIOMe-
pyiaoHedput > 50 %, TO PU3MK MPOrPECyBaHHSI CTAHOBUTH
Bix 5 1o 20 % [4].

JlikyBaHHsT ~ mIoMepyJoHepUTY Yy  Malli€HTiB 3
IMYHOTJIOOY/TiH-A-BacKyJliTOM MOXe OYTM BUKIMKOM ISt
Jlikapsl. BiTuM3HsHA TIpakTHKa i MPOTOKOJIM BKa3ylOTh Ha
HEOOXiHICTb BUKOPUCTAHHS TIPSIMUX AHTUKOATYJISIHTIB Y
MO€EIHAHHI 3 AaHTUArPeTaHTaAMU; 3aCTOCYBAaHHS aMiHOXiHOJTi-
HOBHX TIperapariB, INIIOKOKOPTUKOIMIB, iIMyHOCYIIPECUBHOI
Tepartii py YacTUX PELMANBAX i BUCOKIi aKTUBHOCTI [3, 16].
Hai nocBin mokaszaB HU3bKY €(hEeKTUBHICTh IPSIMUX aHTH-
KOAaryJ/IsSIHTiB y Ie0I0Ti XBOPOOM i HAaBiTh BAHUKHEHHSI IILTyH-
KOBOI KpoBOTeYi Ha (poHi iX Mpuitomy; MasoedeKTUBHiI Oy
TaKOX aMiHOXiHOJIiIHOBI ITpernaparTu.

€Bporieiicbki KOHCEHCYCHI peKOMeHAallil NIom0 JIiKy-
BaHHSI iIMyHOIJIOOYJIiH-A-BacKyJlity — iHiiatusa SHARE
[4] — mepenbauyaroTh BUKOPUCTAHHS SIK TIperapary Iepiioi
JIiHIT MepOpaJIbHOTO MPETHI30JI0HY Y MAIiEHTIB 3 JIETKUM He-
(bpurom, repopaTbHOTO MPENHI30I0HY Ta/abo MyJIbC-Tepartil
METIJIIPEIHI30JI0HOM — IIPH ITOMipHOMY HE(MPHUTI, IIUKIIOC-
MOPUHY 3 TTyJIbC-TEPAIi€I0 METWINPEIHI30JIOHOM Ta/abo
HepOpaIbHUM TPEAHI30JIOHOM — IIPpU TSDKKOMY HepUTi.
IMyHOCynpecuBHa Teparllis a3aTiONpUHOM, MiKogeHOoIaTy
MOGDETUIIOM YU LIMKJIOCIIOPUHOM PO3IJISINAETHCS SIK JIpyra
JIiHiS y MalieHTiB 3 HepuToM Ha (DOHI iMyHOII00YTiH-A-
BacKyJiTy micist Giorncii Hupku. IHriditopu AITI® pekomeH-
JIOBAaHO BUKOPUCTOBYBATH JIJIS1 3a1100iraHHSI BTOPUHHOMY T10-
LIKOIXKEHHIO HUPOK Y MALIiEHTIB 3i CTIKO0 MPOTEIHYPIEO.

IMpodinakTnyHe JiKyBaHHS KOPTUKOCTEpOimaMu JIjist
3anobiraHHs pO3BUTKY HE(DPUTY MpU IMYHOIJTIOOYIiH-A-
BacKyJliTi He rmokasaHe [17], OCKiJIbku KOHTPOJIbOBaHi J10-
CIKEHHSI CBimYaTh, IO Yy IIALIEHTIB, SIKi OTPUMYBaJIA
TOPMOHAJIbHY Tepallilo Ha paHHii CTamil 3aXBOPIOBAaHHSI,
YPaXXeHHSI HUPOK PO3BMBAJIOCS TaK CaMO 4acTo, SIK i y THX,
XTO He OoTpuMyBaB. JIiKyBaHHSI KOPTUKOCTEPOiTaMU TaKOXK
HE J03BOJIMJIO 3aIl00irT PO3BUTKY IJIOMEPYJIOHE(DPUTY Y
Halllol MaLliEHTKU.

TakuM yrHOM, HaBeAGHU I KJTiHIYHUI BUNIAIOK TiITBEP-
JDKYE, 110 Tepedir iMyHOrIo0yIiH-A-BacKyJIiTy MOXe OyTh
TPUBAIAM, 3 YACTUMM PELIMAMBAMM IIKipHUX IPOSIBiB, ab-
JIOMIHAJIBHOTO CHUHIPOMY, TpaHCc(OpMaIli€lo y TIIOMepysIo-
He(PUT HaBITh 32 HASIBHOCTI JIMIIIE TTOMIPHOI €pUTPOLIUTY-
pii i mporeinypii. ILKipHi cuMIITOMI Ta CEYOBHMIT CUHIPOM
(reMatypiio, IPOTEIHYpPil0) HEe 3aBXOW ITOBHICTIO BOAETHCS
KOHTPOJIIOBATH 3a JIOIOMOTIOI0 Tepallii IIepIoi JIiHii, 110 3a-
BXIY ITOTpedye BUBAXKEHOIO PillIEHHS OO eCKaallil JiKy-
BaHHS 3 ypaXyBaHHSIM JaHUX OioIicii, (pyHKIII HUPOK Ta BU-
paxeHocTi npoteinypii. PeHonpoTekiist iHriditopamu AITD
4y 6J10KaTOpaMu pelieNTOPiB aHTIOTEH3UHY MOXe 3a00irT
BTOPUHHOMY TOIIKOIKEHHIO HUPOK.

BripoBa/skeHHs €BpOMNECHKUX PEKOMEHIALIi 3 JIKy-
BaHHS IMyHOITIOOY/IiH-A-BacKYyJIiTy, Y TOMY YUCJIi 3 Hedpu-
TOM, O3BOJIUThH YHi(hiKyBaTH MiIXOAW JO BEICHHS Talli€H-
TiB, BUACHO JIiarHOCTYBaTH YpaxkeHHSI HUPOK Ta MPOBOIUTH
BiIMOBIiAHI JIIKYBaJIbHI 3aXO/IM 3aJIEXKHO Bi/l CTYTICHST TSIKKO-
CTi Hepury.

Konduikr iHnTepeciB. ABropu 3asBISIIOTH IIPO BiICYT-
HiCTh KOH(MJIIKTY iHTepeciB Ta BiIacHOI (piHAHCOBOI 3alli-
KaBJICHOCTI IIpM MiATOTOBLIi JaHOI CTATTi.
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A clinical case of a complicated course of immunoglobulin A vasculitis with long-term nephrritis:
peculiarities of freatment

Abstract. Immunoglobulin A vasculitis is the most common sys-
temic vasculitis in children. Its course can be mild, involving only
the skin and not requiring medical intervention, as well as severe,
recurrent, long-lasting — when the gastrointestinal tract and kidneys
are involved. Nephritis is the most often cause the disease severity, al-
though abdominal pain usually affects the well-being of the child. We
present a clinical case of immunoglobulin A vasculitis in a 6-year-old
girl who had an acute onset with severe abdominal syndrome and
vomiting that preceded the appearance of the rash. The use of direct
anticoagulants led to gastric bleeding. Treatment with corticosteroids
had a positive effect on the abdominal syndrome, but did not pre-
vent the development of kidney injury with hematuria and moderate
proteinuria. Nephritis had a stable persistent course. Recurrences
of rashes and abdominal pain were observed. Long-term cortico-
steroid therapy and renoprotection using angiotensin-converting
enzyme inhibitors allowed partial control of the disease. The pre-

sented clinical case confirms that the course of immunoglobulin A
vasculitis can be long, with frequent relapses of skin manifestations,
abdominal syndrome, transformation into glomerulonephritis, even
in the presence of only moderate hematuria and proteinuria. Skin
manifestations and nephritis cannot be always completely controlled
by the first-line therapy, which requires a balanced decision regard-
ing the escalation of treatment, taking into account biopsy data,
kidney function, and severity of proteinuria. Renoprotection with
angiotensin-converting enzyme inhibitors or angiotensin receptor
blockers can prevent secondary kidney injury. The implementation
of European guidelines in the treatment of immunoglobulin A vascu-
litis, including that associated with nephritis, will allow unifying the
approaches to patient management, detecting kidney damage timely
and carrying out appropriate treatment measures.

Keywords: immunoglobulin A vasculitis; Henoch-Schénlein
purpura; abdominal syndrome; nephritis
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AHIMPOBCHKNM AEPIKABHUN MEANYHNA YHIBEPCUTET, M. AHIMNPO, YKpaiHO

MeXaHi3aMu Al eKCTpauUeAoAIPHUX MIKPOPHK

Pestome. Y nayxosomy oenadi naéedeno mexanizmu 0ii excmpauenionspuux mikpoPHK. s nanucanns cmammi
30ilicHI08a8cs nowyK iHgopmauii 3 euxopucmannam 6az danux Scopus, Web of Science, MedLine, PubMed, Google
Scholar, EMBASE, Global Health, The Cochrane Library. Aémopu nadaiomo ingopmauiro, wo mikpoPHK eenepy-
H0MbCsl KAIMUHAMU-NPOOYUEHMAMU, d NOMIM YRAKOBYIOMbCS 8 eKCMPAUeatONapHi 8e3UKyU 1l NOCMABASIOMbCS 8 THUi
Kaimunu QyHKyionanrvHo akmueHumu cmpykmypamu. I[lozaxaimunni eesuxyasu neperocsimo mikpoPHK napakpunnum
i endoxpunnum cnocobom. Ilidkpecaerno, wo mexanizm 0ii excmpauenroraprux mikpoPHK 3aaexncums 6id ix acouiauii 3
excmpauyentonapuumu eezuxyramu. MikpoPHK, wo acouiiiosani 3 excmpaueatonsipHumu 6e3uKyiamu, no2AUHAIOMbC
Kaimunamu i diroms 9K eHympiuHbokAimunni mikpoPHK. Acouyitiogani ii Heacoyiiiosani 3 ekcmpaueaorspHumu e3u-
xyaamu mikpoPHK, é3aemoditouu 3i cneyupiunumu peyenmopamu, iHOYKyOms aKmusauyilo HympiutHbOKAIMUHHUX
CUCHANbHUX, Haliacmiuie npo3ananvHux uiaaxie. Excmpayenronsphi ée3ukyiu 63acmooilomsv 3 MemMOpaHow Kaimu-
HU-peyunicHma uepes ix nogepxuesi npomeinu Aieano-peuenmoprum cnocodom. Haeederno, wo cneyughiuni npomeinu
eKcmpauentonaprux eesukyn, maki ax 6irku komnaexcy MHC 1i Il muny, peyenmopu mpancgepury ii mempacnati-
HU, iHOYKYIOMb NOPYUIEHHS 0eAKUX CUSHAAbHUX WX Kaimun-miweHell. Haykoesuyi esaxcaiome, wo ek3ocomu i ex-
MoCoMU NOAUHAIOMBCA KAIMUHAMU-DEUUNIEHMAamMU 3a 00NOMO02010 KAAMPUH-3ANENCHO20 eHOOUUMO3Y, Paoyumosy
i/abo makponinouyumo3y. Ilicas docmasxu 6 kaimunu-miweni mikpoPHK pezyaroroms mpancasayiro ix eenic-miuienell.
Bsaocaroms, wjo excmpauentonsiphi 6e3ukyau, ki yupKyaooms y cuposamuyi Kposi 300posux adeil, Marms aHmugi-
bpoeeny 0ito i micmams mikpoPHK, saxi npueniuyroms akmuenicmo HSC abo nowkodxucenux eenamoyumis. Haykoeui
86adICaOMb, W0 peyenmop-Hezanedcie NpoHukHenHs eipycy eenamumy C'y eenamoyumu modice 30iliCHIO8AMUCS 3a
donomoeoro exsocom. Exzocomni mikpoPHK i ne noe’azani 3 ek3ocomamu mikpoPHK 30amui 36’33yeamucs 3 negHumu

KAIMUHHUMU peyenmopamu il akmueyeamu acoyillo8ari 3 HUMU 6HYMPIUHbOKAIMUHHI CUCHANbHI WAAXU.
Kouosi ciioBa: mikpoPHK; excmpauenionaphi sesuxyau; sipyc eenamumy C; eenamoyumu; 02450

Bctyn

MikpoPHK reHepyloTbcsl KIiTUHAMU-TIPOAYLIEHTAMMU,
a MoTiM YITaKOBYIOThCS B €KCTpalletoJisipHi Be3ukyiu (EV)
i hyHKIliOHATLHO AKTUBHUMMU CTPYKTYPaMU ITOCTaBJISIOTh-
cs B iH1I KiiTiHU. [10o3aKkTiTUHHI BE3UKY/IU TEPEHOCSTh
MikpoPHK mapakpuHHNM i eHIOKPUHHUM CIIOCOO0M |3,
12, 42].

Mexani3m gii excrpauemonsspaux MikpoPHK 3ame-
KUTh Bif ix acouianii 3 EV. MikpoPHK, 110 acoiiiitoBaHi 3
EV, nornuHamoThes KIITUMHAMU i CIPaBJISIOTH CBOIO Iil0 SIK
BHYTpillIHbOKJIITUHHI MikpoPHK. AcomuiiioBani i1 Heaco-
niioBaHi 3 EV MikpoPHK, B3aemonirouu 3i criencpiyHm-
MM PEeLenToOpamMu, iHAYKYIOTb aKTUBAlLlil0 BHYTPillIHbOKJTi-
TUHHUX CUTHAJIbHUX, HailvacTillle mpo3arnajbHuX ILISXiB.

KUIiTMHU TIe4iHKM BUBUIBHSIOTH IIUPOKWIA CHEKTP Mi-
kpoPHK. Tak, mpoaeMoHCTpOBaHO, 110 TeMaTOLUTH He3a-
JIESKHO BiJl TUTTY ypaskeHHS TIeYiHKY BUBLIBHSIIOTh Y TOCUTh
BMCOKIi#l KiJibkocTi miR-122, i minBuIlIeHHST eKCTpaleto-
JISIpHOT KOHIeHTpauii miR-122 cynmpoBomIKyeTbCsS 3HU-
KEHHSIM ii BMICTY B TKaHMHI niedinku [35]. [1o Toro x BU-
0ip nuIsIXy BuBiIbHeHHS miR-122 3 rermaronuTiB 3a1eKNUTh
BilI YIIKOIXKYIOUOro YnHHUKA. Bipyc-omocepenkoBaHe abo
aJIKOTOJIb-iHIYKOBaHEe YpaKeHHSI MeYiHKY iHAYKY€E BUBLIb-
HeHHsI miR-122 3 ek3ocomamu [41], y Toii yac sIK y maiti-
€HTIB i3 rematouemospHolo KapuuHomolo (I'LIK) cro-
CTepiraeTbCsl HU3bKUIA piBeHb IMpeacTaBHUIITBA MiR-122 B
ek3ocoMmax [31]. BBaxatotb, 1110 HU3bKUIi piBeHb MiR-122
B ek3ocoMax y nauieHTiB i3 'LIK, iMmoBipHO, 00yMOBIEeHUIA
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BMCOKOIO aKTMBHICTIO 3axoruieHHs1 miR-122 kmitmHamu
nyxauHu [2]. Ha BinMmiHy Bin gaHMX CTaHIB Mix yac ypaxkeH-
HSI IEYiHKU, 1110 iHAyKoBaHe aieto JikiB (drug-induced liver
injury — LIDI), piBeHb uupkysorounx miR-122 He 3aie-
JKWTh BiJl BUBUIbHEHHSI eK30coM [1].

Bnaus EV-acouinosaHux mikpoPHK
HO reHU-MilueHi KAITUH-PpeuMnieHTiB

ExcrpanentonsipHi BE3UKYJIM B3aEMOJIIOTH 3 MeMOpa-
HOIO KJIITUHU-PELUITIEHTA Yepe3 iX MOBEPXHEBI MPOTEIHU
JIra"a-penentopHuM crocoboom. CreundiuyHi mporeiHu
EV, Taxi sk 6inku komruiekcy MHC 1 i 11 tumy, peuenTo-
pu TpaHChepUHY il TeTpaclaHiHu, iIHIYKYIOTh HOPYIIEHHS
NeSIKUX CUTHAJIbHUX LUISIXiB KJliTMH-MimeHeir [40]. Tak,
€K30COMM B DOJIi JliraHaa, 110 B3a€EMOJI€ 3 KIITUHHUMU
peuenTopaMu, BUKOPUCTOBYIOTb TeTpaclaHiHU, 30Kpe-
ma CD63. OcHoBHUMU posmizHaounMu EV penenropa-
MU KITWH TeYiHKM BBaxkaroTh iHTerpuHU (ovB3, a5p1)
i remapaHcyibdatHi mporeoriikaHu (heparan sulfate
proteoglycans — HSPG) [7, 9, 10, 39].

Ek3ocomu it eKTOCOMM MOTJIMHAIOTHCS KIITHHAMU-Pe-
LIMITIEHTAMU 32 IOMTOMOTOIO KJIaTPUH-3aJIeKHOTO eHIOI -
TO3y, (harormTo3y i/abo MakpomiHouTo3y. [Ticis mocTaB-
KM B KJIiTUHU-MilIeHi MikpoPHK perynioioTs TpaHcsiio
X reHiB-MimeHeit [36].

Oco06smBOCTI (hYHKILIIOHYBaHHSI €K30COM ITOJaHi Ha puc. 1.

Po3BUTOK HealKoroabHOI XKHMPOBOI XBOPOOM MEUYiHKU
(HAZKXTI) cynpoBOIKYETbCS 30iJbIIEHHSIM KOHIIEH-
tpauii EV, mo Hecyth miR-122 i miR-192, i yum Buuie ix
KOHILIEHTpAIlisl, TUM BUIIE BUPAXKEHICTh TSIKKOCTI 3aXBO-

proBaHHs. IIpogeMoHCTpoBaHO, 1O TpsiMa TpaHCOEKIIis
miR-192 y HSC miacuiioe ekcnpecilo reHis, 1110 0epyThb
y4acTh y po3BUTKY (iOpo3y nmeviHku [19].

Ex3ocoMu, sIKi BUBiJIbHEHi 3 apceHiT-TpaHC(OpMOBa-
HUX oACbKUX eniTefianbHux (L-02) KJIiTUH neviHnku, ne-
peHocsaTh miR-155 10 HMTONIa3MaTUYHOTO KOHTUHYYMY
HopMasibHUX L-02 KJ1iTUH i emniteiabHUX KIIITUH MeYiHK1
THLE-3 (transformed human liver epithelial 3). TpaHc-
JiokoBaHi mMiR-155 cnpusiiors akTuBalii dakTopa TpaH-
ckpumniii NF-xB i, gk Hacminok, mpoaykiiii IL-6 a6o 1L-8
KIIITUHAMU-PELHUITieHTamu [5].

BBaxkaiots, 1110 EV, s1Ki HUPKY/II0I0Th Y CUPOBATIIi KPO-
Bi 30POBUX JIIOJIEi, MatOTh AaHTU(MIOPOTEHHY JIit0 i MiCTITh
mikpoPHK, saxi npurniuyioTth aktuBHictb HSC a6o mo-
IIKO/KEHUX TrenaToluTiB. AKTuBoBaHuii ¢eHotun HSC
JIIOJIMHU MPUTHIYY€ETbCs BBeIeHHsIM EV 310poBuX Jojeid,
SIKi MICTSITh BUCOKi KOHIIeHTpallii miR-34c, miR-151-3p,
miR-483-5p a6o miR-532-5p [6].

LlikaBum € Te, 1o EV XxBopux i3 XpOHIYHUM TeraTUTOM
C MicTatb BUCOKI KOHIeHTpalii miR-122, sika migcuiioe
perutikanito Bipycy HCV y kiitnnax peuutnieHTis. Peuern-
Top-He3ajexHe MpoHuKHeHHs Bipycy HCV y rematonutu
MOXe 3IiliICHIOBATHCS 3a JOTIOMOT0I0 eK30coM. [1pumiTHO,
o PHK Bipycy HCV, o mictutbest B EV, KonokanizoBa-
Ha 3 miR-122, AGO2 i manepoHom HSP90. IurioyBaHHs
miR-122 npurniuye EV-onocepeakoBaHy Iepeaauy Bipy-
ciB rertatuty C y HeiH(ikoBaHi rematouuTu [4]. Y Toii Xe
yac EV-acouiitoBani MikpoPHK miR-199a i miR-145, 3re-
HEepoBaHi Me3eHXiMaJTbHUMU CTOBOYPOBMMH KIIITUHAMU,
iHTIOYIOTh perutikaiiito Bipycy [28]. Chin 3a3HauMTH, 110

Pri-mikpoPHK
MikpoPHK
MPHK

MpoteiH

Pucynok 1. @yHKUiOHYBaHHSI eK30COM i MexaHiamu Aii ekcTpauentonsapHux mikpoPHK [38]
TMpumitkn: ekaocomu popmMyIOTbCS 3 €HAO0COM. YTBOPEHHSI eHAO0COM IMOB’a3aHe 3i 3/INTTsIM Be3UKYJ1, Lo o0y-
MOBJIeHe BUHUKaIOYUMU iHBariHauismMm meMOpaH KiTUH, 4acTUHa eHAoCOoM Aerpaaye nig aieto nizocom; 36e-
PpeXXeHi eHaoCoMU NepeTBOPIOIOTbLCS Ha My/IbTUBE3UKYNSPHI Tinbus (MBT), siki nepemillaloTbCs 40 LUTOMN/1a3-
MaTu4HOTi MemMOpaHu Vi BUBINIbHSIIOTBCS 3 KJTITUHU B €KCTPaL,esoJISspHUI NPOCTip y Burnsgi ekaocom. Ek3ocommn
B3a€EMOZIIOTh 3 KJIITUHaAMU-peLunieHTamu 3a onomMoroio: 1) 3imTra 3 ix unTonnasmaTuyHoO MemMOpPaHoio 3
noaasnbLINM BUBIZIbHEHHSIM Y BHYTPILLHIW KOHTUHYYM KnituHu MikpoPHK, MPHK, npoTteiHiB i iHLLunx cBOiX KOM-
MOHEHTIB; 2) 3B’13yBaHHSs 3 peyentopamu; 3) NOrJiIMHaHHS €K30COM LUJISIXOM KJ1aTPUH-0IMocepeaKOBaHOIro eH-
Aaountosy, paroynTo3y, MakporniHoOLNTO3Yy.
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EV, sxi orpumaHi 3 eHIoTeNiaIbHUX KJIITUH TTeYiHKU JII0-
IWHU, MIPUTHIUYIOTh peruiikauito Bipycy HCV 3a paxyHok
aKTHBallii mponyKitii inTepdeponis 111 Turmy [16].

KniTuHuM renmaToue osipHoi KaplIMHOMU MOIIMPIOIOTh
3 EV uinmit ciektp mikpoPHK, siKi BimirparoTh BU3Hayaab-
HY pOJIb Y PO3BUTKY 3aXBOploBaHHS (TabJ1. 1).

ABTOpM Ha TICTaBi pe3yJbTaTiB MEPEXEeBOTO aHaJli3y
108 reHiB 3 BUKOpUCTaHHSIM Tporpamu String 8.3 Bcra-
HOBUWJIM, 110 OCHOBHUM DETYJIbOBAHUM KOMITOHEHTOM
nmanux MikpoPHK € kinaza-1, 1o akTuBy€eTbcs TpaHCHOp-
MylourM (dakTopoM pocty (transforming growth factor-3
activated kinase-1 — TAK1). ®@akrtop TAKI1 € iHri6iropom
rernaTokapiyHoreHe3y, a oro BiICYTHICTb in Vivo acolli-
loBaHa 3i CIIOHTAHHUM PO3BUTKOM paky IedyiHKu. Takoxk
TAKI1 Moxe crpaBisTU NMpsMUIA BIUIMB Ha MPOrpecyBaH-
HsI paKy, perpecyouu reH 3BOPOTHOI TeJIOMepPa3Hol TpaH-
ckpurnitasu. Takayuki Kogure Ta cmiBaBTopu [18] cTBep-
IKYIOTh, 1110 Moaysisis ekcripecii TAK1, omocepeakoBaHa
ek3ocomHumu MikpoPHK (exomiR), siByisie coboto oauH 3
KJTI0YOBMX MEXaHi3MiB MPOrpecyBaHHS MyXJIUHU, IKUI HE
3aJICKUTH Bill KJIOHAJIBHOI Ipotidepaitii.

Heperymsitis ek3ocomanbHux MikpoPHK Bimirpae Bax-
JIMBY POJIb y IPOTPECyBaHHI remarokaHieporeHesy. Y 2020
poui Q. Lin Ta criBaBTOpHM [22] Y CBOEMY IOC/IIXKEHHI 10-
BOJIMJIM, 1110 €K30COMU SIK MeIiaTopu OepyTh y4acThb Y MO-
nymoBaHHI mpodiniB MikpoPHK y kitiTiHax paky nediHKu
micas iHAyKIil emiTeaialbHO-Me3eHXiMaJIbHOTO MEPEeXomy
i1 MeTacTtazyBaHHsS. BHCOKONpPOIYyKTHBHE CEKBEHYBaHHS
mikpoPHK i MPHK B ek3ocomax mokazano 119 nocuie-
Hux i 186 3Hmxennx MikpoPHK i 156 mocunenux i 166
3HMKeHux nociigoHocteit MPHK B ex3o-EMT-Hep3B
MOPIBHSIHO 3 KOHTpoJbHUM ek30-Hep3B. Haiibinbumn qu-
depentiitoBano exkcrnpecoBaHi MikpoPHK i 1inpoBi 1mo-
crimoBHocTi MPHK Oynm mepeBipeHi 3a O0OIMOMOIoO0
RT-qPCR. Ha ocHoBi BimoMmux MimeHeir MikpoPHK misa
neBHUX MociaigoBHocTelk MPHK BoHu mpumyctuiu, 1o
GADDA45A perymoetbest MikpoPHK-374a-5p. Inrioysan-
Hs1 miR-374a-5p y kaituHax Hep3B npuseno no mosiBu
€K30COM, sIKi TIpUTHiYyBajau mpoJidepallito, mirpalimo Ta
iHBA3i10 KJIITUH TeNaToLEI0AIPHOI KApLIMHOMM.

Ta6snus 1. MikpoPHK, wo ekcnpecyroTbcs
BUKJTIOYHO B €K30COMaXx,
ki otpumadi 3 mogcbkux MUK knitni Hep3B [18]

MikpoPHK IHaeKc ekcnpecii
miR-584 165,8
miR-517¢ 39,8
miR-378 38,2
miR-520f 36,4

miR-142-5p 20,3
miR-451 18,4
miR-518d 13,1
miR-215 12,4
miR-376a 12,4
miR-133b 8,3
miR-367 7,4

BrnAme ekcTpaueAtoAIpHUX MiKpoPHK
HO peuenTopu KAITUH

Ex3ocomui mikpoPHK i He moB’sa3aHi 3 ek3ocoMmamu
MikpoPHK 3naTHi 3B’s13yBaTuCs 3 MEBHUMU KJIITMHHU-
MU peuenTopamu (miRceptor) i akTuByBaTH acoililioBaHi
3 HUMM BHYTPIIIHbOKJIITUHHI CUTHaIBHI 1uisixu [13]. YV
2008 poui Muller Fabbri Ta cniBaBTopu [14] mpomeMoH-
CTPYBaJIM, 110 CEKPETOBaHi MyXIMHHUMU KJIITUHAMU
exomiR 3B’43y10TbCcs 1 aKTUBYIOTh BHYTPIIITHBOKJIITUH-
Hi TLR7 i TLRS8. ABTopm mokaszanu, IO LMPKYJIIO0Yi
miR-211imiR-29a, sixi acouiiioBaHi 3 pO3BUTKOM paKy Jie-
reHiB, 6e3nocepenHbo B3aeMonirouu 3 TLR7 i TLRS, 30y-
mxyioTh TLR-omocepenkoBanuii NF-kB-acoliiioBanui
CUTHAJIbHUM MUISIX, CIPUSIOUM IIOCUJIEHHIO CeKpellil
MPOMETACTaTUYHMX i Mpo3anajibHux HUToKiHiB TNF-o i
IL-6. Y Tomy X poui S.M. Lehmann Ta crmiBaBropu [20]
rokasaju, 1o no3akiaiTnHHa MikpoPHK let-7 B3aemogie
3 TLR7 imyHHuUx k71iTuH i HelipoHiB. Yan Feng Ta criiBaB-
topu [15] nmpoaemoHcTpyBasiu, 1o miR-34a, miR-122,
miR-133a, miR-142, miR-146a i miR-208a iHayKyioTh
MIPOIYKIIiI0 Tpo3anajJbHUX LIUTOKIHIB Yepe3 aKTHUBAIlilo
peuenTtopa TLR7.

BnyrpimnasokniTuaHi penentopu TLR mpu B3aemomii
3 MikpoPHK posmniznarots GU-6araTuii MOTUB IOCIIiI0B-
HocTi MoJjiekyu MikpoPHK (GUUG mig miR-21, GGUU
st miR-29a i GUUGUGU s let-7b) [8].

Shashi Bala ta cnmiBaBropu [1] mokaszamu, mo TLR4
LUTOTUIa3MaTUYHOI MeMOpaHu i eHmocomanbHi TLR9Y
TeIaTOLMTIB B3aEMOiOTh 3 miR-122, miR-155, o6ymoB-
JIIOI0YM TIpO3anayibHy BiflNIOBiAb TaHUX KJIITUH. 30Kpema,
BCTaHOBJIEHO, 110 MiMikpaTopu let-7b i miR-155-3p akTu-
BytoTb nipoaykiifo IL-6, TNF-o i SERPINE1 makpodara-
MU i MOHOLIUTAMU [24].

Oco0buBUil iIHTEpPEC CTAHOBUTD AOCTIIKEHHS POJIi eK-
30COM Y PO3BUTKY 3aIlajieHHsI i (iOpo3y mpu rocrpomy
ypaXkeHHi Ie4iHKu, 110 mpoBeaeHe Wonhyo Seo Ta criiBaB-
topamu [30]. ABTOpU MPOAEMOHCTPYBaIU, 110 BBEACHHS
€KCIepUMEHTATbHUM TBAPMHAM €K30COM IeraToLMTIB, SKi
00pO0JIEHI YOTUPUXJIOPUCTUM BYTJIELEM, PU3BOAUTH 10
30iIbIIeHHST MPOAYKIIii po3ananibHuX HUTOKiHIB (IL-1[,
IL-17A, IL-23) y MuIieii AMKOTO TUITY, ajle He B MUILIEH
3 HokayTHUM reHoM TIr3. Jdediuut peuenrtopis TLR3 Ha
knituHax HSC crnipusie 3meHumeHHto npoaykiii 1L-17A
yOT-KmiTMHAMU, a TaKOX aKTMUBHOCTI (hiOpO3y MediHKU.
BBaxatoTsb, 1110 cepen exomiR MonKopKeHUX renaTouTiB
3HaxXomAThes crneundiuHi MikpoPHK, sxi 3maTHi akTuBY-
Batu TLR3 npo3ananbHUX KIiTUH.

30XBOPIOBAHHS NEYiHKU, O NOB’93CHi
3 eKcTpaueAtoAapHUMU MiIKPOPHK
i ACOLLINOBAOHI 3 HUMU
Bucokuii piBeHb ekcTpatemonsgspaux MikpoPHK ineHTu-
(bikoBaHUMII pU AESIKUX 3aXBOPIOBAHHSIX MEUiHKM (TabJ1. 2).

BucHoBKkU

Otxe, MexaHi3M fii ekctpauenoasspHux MikpoPHK
3aJIEXKUTH BilI IX acolliallii 3 eKCTpaleIoISIPHUMU Be3UKY-
nmamu. MikpoPHK reHepyloThCst KIiTMHAMU-TIPOAYIIEHTA-
MU, a TIOTiM YITaKOBYIOTBCSI B €KCTPALIETIONIIPHI Be3UKYJIN
11 TOCTaBJISIIOTHCS B iHII KIIITUHY (DYHKITIOHAJIbHO aKTUB-
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Tabnuuys 2. 3miHu BMicTy ekcTpauventonsapHux mikpoPHK y cupoBartyi KkpoBi B 1loguHu i TBapuH

npu 3axBOPIOBAHHSIX NeYiHKu

MikpoPHK OpraHism 3axBoplOBaHHA xepeno
MiaBuLLEHHS KOHLeHTpaLii
miR-21 loguHa XpOHiYHUM renatmt B [38]
miR-12
miR-134
miR-424e3p [43]
miR-629e5p
miR-20a-5p
miR-30¢c . .
miR-122-5p MoanHa XpOHi4yHUKM renatut C
miR-146a [29]
miR-150-5p
miR-222-3p
miR-378a-3p
miR19a [11]
miRNA-122 ) EKcnepumeHTanbHa XUpoBa
miR-192 Muui XBOpO6a NeviHKK (271
miR-122 JMoavHa, Muywi [42]
miR-122 Mo (4]
nii i i
MiR-155 AnKoronb-iHayKoOBaHUM
renatut
mMiRNA-30amiRNA-122
Muwwi [26]
miRNA-192
miR214 Mwuwwi Di6bpo3 neviHkm [33]
miR-451a R, o
miR-642-3p MogvHa [lepBUHHMI BiniapHUK LMPO3 [38]
miR-21 JlioanHa [enaTobnactoma [23]
miR-21 [37]
let-7a
miR-26a [21]
miR-221
- [enaTouentongpHa Kapum-
mlR—;za Niopua HoMma
miR-221
miR-222 [31]
miR-224
miR-92a [25]
BHWKEHHS] KOHLeHTpaLil
miRNA-34a
miRNA-34b JloguHa [enaTtobnactoma [17]
miRNA-34c
miR-9-3p [34]
miR-101
miR-106b 31
MiR-122 Niogua lenaTouemnionspHa KapLum- [31]
miR-195 Homa
miR-198 [42]
miR-718 [32]
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HUMU CTpyKTypaMu. [103aKIiTMHHI BE3UKYIU TTEPEHOCATh
MikpoPHK mnapakpyHHUM i €HOIOKPMHHUM CIOCOOOM.
MikpoPHK, 110 acoriiioBaHi 3 eKCTpaleIoJsIpHUMM Be-
3UKYJIaMU, TOTJIMHAIOTHCS KIITUHAMM i AiIOTh SIK BHYTPIlll -
HbOKJIITUHHI MiKpoPHK. AcomiitoBaHi i HeacolliiioBaHi 3
eKcTpale oasipHuMu  Beaukysiamu MikpoPHK, B3aeMo-
Nitoun 3i crieundiyHUMU pelienTopamMu, iHAYKYIOTb aKTH-
Ballil0 BHYTPIITHbOKJIITUHHUX CUTHAJIbHUX, HaWvacTiiie
npo3anajJbHUX NUIIXiB. Bucokmii piBeHb eKCTpaleio-
msipaux MikpoPHK imentndikoBanmii mpu Takmx 3axBO-
PIOBAHHSIX MEYiHKU, SIK XpOHIUHUI1 renaTut B, XxpoHiuHMi
renatuT C, aJIKOroJib-iHAYKOBAaHUM renaTuT, MepBUHHUMI
OimiapHUii LMpPO3, TemaTodJacToMa, TIemaToLeIoasIpHa
KapuuHoMa.

KonduikT iHTepeciB. ABTopu 3asBISIOTH PO BIICYT-
HiCTb KOH(JIIKTY iHTEpeciB i BlacHOI (hiHaHCOBOI 3allikaB-
JICHOCTI TIpH ITiATOTOBLIi JaHOI CTATTi.
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Mechanisms of action of extracellular miRNAs

Abstract. The mechanisms of action of extracellular miRNAs
are given in the scientific review. To write the article, information
was searched using Scopus, Web of Science, MedLine, PubMed,
Google Scholar, EMBASE, Global Health, The Cochrane Library
databases. The authors state that miRNAs are generated by pro-
ducer cells and then packaged in extracellular vesicles and deli-
vered to other cells by functionally active structures. Extracellular
vesicles transport miRNA in a paracrine and endocrine manner. It
is emphasized that the mechanism of action of extracellular mi-
croRNAs depends on their association with extracellular vesicles.
MicroRNAs associated with extracellular vesicles are taken up by
cells and act as intracellular microRNAs. MicroRNAs associated
and not associated with extracellular vesicles, by interacting with
specific receptors, induce the activation of intracellular signaling,
most often pro-inflammatory pathways. Extracellular vesicles in-
teract with the membrane of the recipient cell through their sur-
face proteins in a ligand-receptor manner. It is shown that specific

proteins of extracellular vesicles, such as major histocompatibility
complex class I and class 11 proteins, transferrin receptors and tet-
raspanins, induce disruption of some signaling pathways of target
cells. Scientists believe that exosomes and ectosomes are absorbed
by recipient cells using clathrin-mediated endocytosis, phago-
cytosis, and/or macropinocytosis. After delivery to target cells,
miRNAs regulate the translation of their target genes. Extracel-
lular vesicles circulating in the blood serum of healthy people are
believed to have antifibrogenic effects and contain miRNAs that
inhibit the activity of hematopoietic stem cells or damaged hepato-
cytes. Scientists believe that receptor-independent penetration of
the hepatitis C virus into hepatocytes can be carried out with the
help of exosomes. Exosomal miRNAs and miRNAs not associated
with exosomes are able to bind to certain cellular receptors and ac-
tivate intracellular signaling pathways associated with them.
Keywords: microRNA; miRNA; miR; extracellular vesicles;
hepatitis C virus; hepatocytes; review
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