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Tonyboscevka I0. €. ®i3udHUI PO3BUTOK, CTaH KICTKOBOI CUCTEMHU y XBOPHUX Ha
IOBCHUIbHUN ~ pEeBMATOiNHMNA  apTpUT TpU  JIIKYBaHHI  IMYHOO10JOTTYHUMHU
npenapatamu. — KBamidikamiiiHa HayKoBa Mpalls Ha IpaBax PyKOIHUCY.

Jucepraltist Ha 3100yTTs HAyKOBOTO CTYyMeHs JOoKTopa (inmocodii y ramysi
3HaHb 22 OxopoHa 370poB’s 3a cremianbHicTio 228 «llemiaTpisy. — HarionanpHMiA
YHIBEPCUTET OXOpOHU 3710poB’s1 Ykpainu imeHi [1. JI. llynuka, Kuis, 2021.

Jucepraiiisi MpUCBAYE€HA BUBYEHHIO (PI3UMYHOIO PO3BUTKY Ta CTaHY KICTKOBOI
CUCTEMHU XBOpPHUX Ha 10BeHUIbHMI peBmatoinuuii aptput (FOPA) Ha ¢oH1 JikyBaHHS
iMyHOO1010TiyHUMEU  nipeniapatamu. FOPA  BigHOCUTBCS 70 Tpymu COINaIbHO
3HAYYIUX 3aXBOPIOBAHb JUTAYOTO BIKy 4epe3 3HAuHE MOIIMPEHHS Ta MOXKJIHMBICTDH
1HBaJIIU3allli MalieHTiB. YMHHUKY, K1 CIPUYUHSIOTH 3aTPUMKY POCTY M PO3BUTOK
octeonioposy npu FOPA pizHOMaHITHI Ta 3ajie’KaTh BiJl KOHCTUTYIIHHO-T€HETUUYHUX
0COOMBOCTEN JITEH, MAaTOreHETUYHUX MEXaHI3MIB XBOpOOM Ta Teparii. 3 Oriisaay Ha
aKTUBHE BHUKOPUCTAHHA OJIOKAaTOPIB LMUTOKIHIB Yy JIKyBaHHI TAIlI€EHTIB 3
PEBMATOITHUM apPTPUTOM HEOOXIJHUM € BHUBYEHHS pE3YyJIbTaTiB BIUIUBY PI3HHUX
ITOPUTMIB JIIKYBaHHS Ha PICT Ta MIHEpaJIbHY IIUIbHICTh KICTKOBOI CUCTEMHU. Takox
BXXJIMBUM aCTEKTOM JIsl OY/Ib-SKOTO XPOHIYHOTO PEBMATOJIOTTYHOTO 3aXBOPIOBAHHS
€ OI[IHKA 3aMajibHO1 aKTUBHOCTI, IKa TaKOXX MAa€ BIUIMB HA 3pOCTaHHS Ta (PI3MUHUN
PO3BUTOK TUTHUHU, TOMY OCOOJIMBY I[1KaBICTh MPECTABISE JOCTIIHKEHHS 010J0T1YHUX
MapKepiB 3amajieHHs, sKI MaloTh craenu@diuHe 3HA4YeHHS, a caMe€ B JIOLUIBHOCTI
BU3HAYCHHS BMIcTy MienoigHoro Oinka (MRP8/14) kambnpOoTeKTHHY CHPOBATKU
kpoBi (CKII) B mporieci kopexkitii jikyBaHHs. [lopyiieHHs 3a0e3meueHoCTi BITaMiHOM
D (BD) moxe cnpyuMHSTH HECTIPUATIMBI HACIIJIKH JUIsl iepediry XBopoOu He JuIe
Yyepe3 MOTEHINMHUIN BIUTMB Ha MIHEpaIbHY HIIIBHICTH KicTKOBOT TKaHnHu (MILIKT), a
1 yepe3 MOKITUBE 30UTBIIIEHHS PIBHSA MTPO3analbHUX MEIIaToOPiB.

Tomy BUBUYEHHS MOpyLIEHb (HI3UYHOTO PO3BUTKY Ta CTAHY KICTKOBOI CHCTEMHU

npu FOPA e akTyanbHMMM 3aBIaHHSIMH CYYacHOI MeaiaTpii, Tak sIK 3amo0iraTH



BUHUKHEHHIO TATOJIOTIYHUX 3MIH O€3MepedyHO 3aBXKIAU Kpalle Ta EKOHOMIYHO
JOULIBHIIIE, HIXK JIIKYBaTH BKe cpOpMOBaHi yCKIIaTHEHHS.

3 ornay Ha BUIIEHaBEACHE, MeTa poOOTH — MpodidakTUKa 3MiH (HI3UYHOTO
PO3BUTKY Ta CTaHy KICTKOBOi CHCTEMH y XBOPHUX Ha IOBEHIIBHUN PEBMATOITHHIA
apTPUT IIJISTXOM BU3HAUEHHS KIIIHIKO-010XIMIYHMX Ta IHCTPYMEHTAIbHO-TIPOMEHEBUX
MOKa3HUKIB, MIPY 3aCTOCYBaHHI PI3HUX CXEM JIIKyBaHHS.

JIJ1st TOCSTHEHHS TIOCTABJICHOT METH OYJIM BU3HAYCHI TaKi 3aBIaHHS:

1. Ouinuty ¢Gi3MYHUA PO3BUTOK Ta KICTKOBUU BIK xBopux Ha FOPA Ha
¢oH1 Oa3ucHOI Teparii CHHTETUYHUM XBOPOOOMOJU(DIKYIOUMM MPOTUPEBMATUYHUM
MpenapaToM Ta 3 BUKOPUCTAHHIM IMyHOO10JIOT1YHHUX IIPEeNaparis.

2. Busznauutu piBeHb cupoBaTkoBoro Bitaminy D y xBopux Ha FOPA s
3a0e3MeyeHHs] ONTUMAaJbHOI MPOPUIAKTHYHOI 03U 3 METOI  YHUKHEHHS
TiIIOBITAMIHO3Y.

3. [IpoananizyBatu 3B’s130Kk Mix nokazHukamu MIIKT Ta xonrentpaiii
ocTeokanbliMHy y xBopux Ha FOPA Ha ¢oni 06a3ucHoi Tepamii CHHTETUYHUM
XBOPOOOMOU(DIKYIOUMM TMPOTUPEBMATUYHUM TIPEMApaTOM Ta 3 BHUKOPUCTAHHAM
IMyHOO10JIOTTYHUX MPEnaparis.

4, OminutH  piBeHb  cUpoBaTKoBOro  Kambnporektuny (MRP8/14
(S100A8/9) y xBopux Ha KOPA 3anexHo Bij BUay Teparii i cTajii XBopoOu.

S. VY3araabHUTH JaHl PO YMHHUKH, SIKI COPUUUHSIOTH 3aTPUMKY POCTY M
PO3BUTOK ocTeornopo3y y xBopux Ha HIOPA, abu mnpoBoauTu mpodiIaKTUKY
MO>KJIMBHX TIATOJIOTIYHUX TIOPYIIICHb.

06’exm 0Oocniodcenns: (HI3UUHUM PO3BUTOK Ta CTAH KICTKOBOI CHUCTEMH
miteit 3 FOPA.

Ilpeomem Oocniodcenns: Maca Tijia, 3piCT, JIaHl JUHAMOMETPIi, KICTKOBOTO
Biky, MIIIKT, xoHuenTpauii ocreokansiuny, 25(OH)BiTaminy D, kanbnpoTekTuHy B
CUPOBATIII KPOBI.

JlocmipkeHHsT BHUKOHAHE 3a  JIONOMOTOK  KIIHIYHUX, JAa0OpaTOPHHUX,

THCTPYMEHTAJIbHUX Ta CTATUCTUYHUX METO/IIB.



Jlnst  BuUpIlIEHHS TOCTaBJIEHUMX 3ajad il HallUM CIOCTEPEKEHHSIM
nepeOyBanio 142 autuHu 3 BcTaHOBIEeHUM fiarHo3oM FOPA, siki Oynu po3ziieHi Ha 2
IPYIH, 3aJIe)KHO BiJ BUY Tepallii, 1110 mpoBoauiacs. | rpymy ckiaau XBopi, sSKi B K1
OTPUMYBAJIM CHUHTETUYHHI XBOPOOOMOAM(DIKYIOUMH MPOTUPEBMATHUYHUI TMpenapar
(XMITPIT) merotpekcar (n=70), |l rpymy — mamieHTH, B KOMIUIEKCHE JIIKYBAaHHSI SIKUX
Oynu BKJIIOUEHI iMyHoOiomoriuni npenaparu (IBIT) (n=72).

3a pe3ynbTaTaMu MPOBEIECHOTO JOCITIKEHHS BU3HAYEHO, 110 Ha CY4acCHOMY
eTarll pO3BUTKY BITYM3HSIHOI AUTIYOI peBMATOJIOT1i BUKOPHUCTAHHS IMyHOO10JIOTTYHUX
IpenapariB B JIIKYBAJIbHOMY KoOMIUIeKcl mnamieHTiB 3 FOPA cnpusiino 3HMKEHHIO
YaCTOTH MOPYIIEHb (PI3UYHOTO PO3BUTKY 10 PiBHSA 8,5 % 3a MOKa3HUKOM JIiHIMHOTO
3pocty < -1 crangaptHoro BiaxwieHHs (SD) y mopiBusiaHi 3 40,7 — 68,3 %
MOMNepeHIX POKIB, IO BIAMOBIIAE CBITOBUM TeHHEHIsAM. [Ipu cuctemuiit Ta PO+-
MOJIIAPTUKYISIPHIN (popMax XBOpOOM HAMOUIBII YacTO CIIOCTEPIrarOThCS 3aTpUMKa
pOCTY, Tak 3riHO 3 oTpuMaHuMu Janumu 11 3 12 giTeit 13 3arpumMkoro 3pocty < -1
SD manu came 11i popmu xBopodu (6 cuctemuy Ta 5 PD+-momapTukynspHy), 1o
cTtaHoBUTH 7,7 % Ta NIMCHO CKJAJa€e TMepeBakHy OunbmiicTh. HasBHICTH gaHUX
BapiaHTIB Mepediry pEeBMATOiTHOTO apTPUTy NOTpedye PaHHBOIO MPU3HAYEHHS
010JIOTIYHUX areHTIB XBOPUM JIITSAM 332 YMOBH BIJICYTHOCTI HEAKTUBHOT (ha3u XBopoOu
IIpH 3aCTOCYBaHHI 0a3UCHOI Teparnii mepIoi JiHii.

BusiBneno, mo y mdiTel 3 cepeAHIM Ta TSDKKUM CTYNECHSIMH 3aTPUMKHU
(G13MYHOTO PO3BUTKY HAsIBHE TEpeAYacHE 3aKPUTTS 30H POCTy, Tak y 4 miTeil 3
CepelHiM Ta 1 — 3 TSHKKUM CTYINEHSIMH 3aTPUMKU (PI3UYHOTO PO3BUTKY NMACHOPTHUN
BIK B1JICTaBaB BiJ] KICTKOBOT'O NMPUOIN3HO HA 4 POKH.

B mporeci gocnimpkeHHss BCTAaHOBJICHO, 10 Y XBopux Ha FOPA Oyno mpucyTHiM
3HM>KEHHSI M’SI30BO1 CHJIM, OCOOJIMBO TpHU noJiapTukysapHii (49,0 %) ta cucteMHin
(54,5 %) dopmax, TOpPIBHSHO 3 OJHOJITKAMHU. BusBIEHA JOCTOBIpHO 3HAUYINA
pizanns (p < 0,01) y KITBKOCTI MAIIEHTIB 3 MOJIAPTPUTOM, SIKI MAIOTh 3HIDKCHHS
M’SI30BOi CHJIM 32 JIaHUMM PYYHOI JTMHAMOMETPIl 3aJIeKHO BiJ HaJEKHOCTI 70 |

(66,7£9,4 %) um II (32,0£9,5 %) mociimKyBaHOT TPyIH, IIO MOB’SI3aHE 3 KPaIluM



KOHTpOJIEM HaJl TMepediroM XBOpOOM TIPM BHUKOPUCTAHHI 1IMYHOOI10JIOTIYHUX
MpernapaTiB y CXeMmi JIiKyBaHHS.

Bigznaueno, mo y 68 % mnarientiB 3 FOPA Oyino HasgBHUM TOpYIICHHS
3a0e3neyeHocti BiTamiHOM D 3a manumu ominku 25(OH)Bitaminy D cupoBatku
KpoBi: y 52 % BusBieHo HemoctatHicTh BD (piBenp cupoBaTkoBoro 25(OH)BD
Huwx4de 30 ur/mi), y pemtu 16 % — nedinut BD (piBens cupoBaTkoBoro 25(OH)BD
Hmwkde 20 ur/mur). OOTpyHTOBAaHO HEOOXIAHICTH MPUHOMY NPODITAKTHYHOI 103U
xonekanbiuudepory (1000 MO nHa 100y) yciM XBOpUM AJi CTBOPEHHS ONTUMAIBLHOTO
BD-crarycy, a mnpu BHUSABIECHHI HEIOCTATHOCTI YHM JAePIUUTY KaJbLUUII0IY
3aMpONOHOBAHO MPOBEACHHS KOPEKI1i HOTO PiBHSL.

3a pesynpTaTaMy aHali3y JaHUX PEHTIEeHIBChKOi JeHcutromeTpii y 38 %
xBopux Ha FOPA (51 auTtnna) 3 000X IOCHIIKYBaHUX Ipyln Oyl0 BUSBIECHO HU3BKY
MIHEpaJIbHY IIUIBHICTh KICTKOBOI TKAaHWUHU JJIi JIaHOTO XPOHOJOTIYHOTO BIKY
(BTOpUHHMI OCTEONEHIYHUH CHHIPOM) Ta JOCTOBipHO BHIi mokasHuku MIIKT y
IiTel, AKi OTPEMYIOTH iIMyHOOI0JIOTTYHI IIpenapaTH B KOMILIEKCHOMY JIiKyBaHHi (3% =
20,28; p < 0,001). Takox B yuacuukiB Il rpymu (25,1+0,9 Hr/mi) 3HaYCHHS piBHS
CUPOBATKOBOI'0 OCTEOKAIBbIMHY AOCTOBIpHO BUlll (t = 4,22, p < 0,001) y nopiBHsAHHI
3 noka3HukamMu ydacHukiB I rpymu (19,4+1,0 Hr/mn), siki npuiiMald BUKIIOYHO
meToTpekcar. OTpumaHi JaHi Bka3zyloTh Ha Kkpamui cran MIIKT y mitei, sxi
orpumytoTh IBIl B kommiekcHit Tepamii HOPA, mo Moxe 3a0e3neyuTtu
ONTUMAJILHIIIHMKA MK KICTKOBOI MAacH, 3MEHIIYIOYH ITUM KUIBKICTh OCTEOIOpPO3y B
MalOyTHBOMY.

Brepmie BcTaHOBIEHO, IO TpH BUSBICHHI MOKA3HUKIB CHPOBATKOBOTO
ocTeoKaIbIIMHY B Mexax 19,4 — 36,9 ur/mn 3 uytnusicTio 86 % Ta cnerudiyHiCTIO
87,8 % y XBOpPHX Ha IOBEHUIbHUI PEBMATOiTHUN apTPUT BUSBIAETHCS MIiHEpaJbHA
IIUTPHOCTI  KICTKOBOi ~TKAaHWHH, 110 BIJMOBIJa€ XPOHOJOTIYHOMY BIKY 3a
pe3ynbTaTaMu PEHTTEHIBCHKOT IEHCUTOMETPII.

Brnepine mpoBeneHO MOPIBHSHHS PIBHIB CHPOBATKOBOI'O KAJIBIPOTEKTUHY Y

xBopux Ha FOPA 000X gociimKyBaHUX Tpyn 3aJIeHO BiJl CTajli XBOpOOW Ta MpH



HOpMAaJIbHUX PIBHAX MBUAKOCTI ociganHs eputporuTiB (IIIOE) ta C-peakTHBHOTO
oinka (CPB) ta BusiBiieHo, 1m0 gocroBipHo Buili piBHI CKII y rpyni marieHTiB 06e3
3aCTOCYBaHHS IMYHOOIOJIOTIYHMX TpenapaTiB y JIKYBaIbHIA cXeMmi, SK TIpH
akTUBHOMY Tiepebiry xBopobu (p = 0,000006, U = 71,5), tak 1 B cramii
MenukamMeHTo3Hoi pewmicii (p = 0,00034, U = 11), a came memiana [5-uit; 95-mii
npouenTuii]| otpumanux 3HaueHb CKII y ur/mn I rpynu npu aktuBHii crauii — 8750
[3700; 17100], npu meaukameHTo3Hii pemicii — 3400 [1200; 6000] Ta II rpymum —
2900 [1200; 24900] # 1000 [100; 2800] BiamomBigHO. Tak mMpu BUKOPHUCTaHHI Y
Tepamii JiTel 3 peBMaTOIIHUMH apTPUTAMH T'€HHO-THKEHEPHHUX IpenapariB pIBEHb
CKII na 5850 Hr/mn Hxkuud npu akTUBHIA crtanii, Ha 2400 wvr/mn — npu MP,
MOPIBHSHO 3 BUKOPUCTAHHSIM Juine meTorpekcary. Takox piBenb CKII y 5,5 pasis
Buluid y xgopux giteit (3300 Hr/min), y nopiBHsHHI 31 310poBumu (600 Hr/mn) (p =
0,015). Otpumani JaHi 3acBiIYyIOTh: PIBEHb 3aMaJICHHS JOCTOBIPHO HIKYUN TpU
3actocyBanHi [BIl, HaBITH Mpu akTUBHOMY mepediry XBopoOu, a MpU BUKOPUCTAHHI
BUKJIIOYHO METOTpEKcaTy B Tepamii peBMAaToJOrIYHOrO TMpolecy, CTYIIHb
CyOKJIIHIYHOTO 3alajeHHsl BUIIHM, HaBITh MPU KIIHIYHO HEAKTUBHIN XBOpPOOi, 110
MIATBEPIAXKYE BUCOKY €(DEKTUBHICTh O10JIOTTUHUX areHTiB B JIKyBadbHIN cxemi FOPA.

3a pesynabTaTaMM MPOBEACHHOTO PAHTOBOTO  KOPEJSIIHHOIO  aHami3y
IPOJIEMOHCTPOBAHO 3HAYYIIUN MPSIMUNA KOPEIALIHUA 3B’SI30K TMOMIPHOT CHJIM MIXK
Oamamu 3a mkajaow JADAS-27 # pisasmu CKII (r-Spearman's = 0,58) ta o0epHeHumi
13 3HaueHHamu MILKT (r-Spearman's = -0,49), nmoka3HukamMu ocCTeOKaiIbIuHy (I-
Spearman’s = -0,56). OtpuMani pe3ynbTaTH, OOIPYHTOBYIOTh Ta 3000B’SI3YIOThH [0
BUKOPHMCTAHHS JAHOI IIKaIu y KOokHOro xsoporo Ha FOPA. Takox Bnepiie nokasaHo
BXJIMBICTh OI[IHKHM 3amajbHOI aKTUBHOCTI HE JIMIIIE HA MOMEHT OIJIAIy, a ¥ 3a
nomnepeaHid 4Jac, siKk MiHIMyM 6 MICSIIB, TaK SK CyMapHUN IMOKAa3HUK aKTUBHOCTI
(CITA) xBopoOu OUIBIIIOI MIPOIO KOPEISUTIOE SIK 3 OCTEOKAIBIIMHOM (I-Spearman's =
-0,69 npu Buxopucransni CIIA, r-Spearman's = -0,56 npu JADAS-27), tak 13 MIIIKT
(r-Spearman's = -0,81 npu 3acrocyBanni CIIA, r-Spearman's = -0,49 npu JADAS-
27).



VYTouHEHO, 110 NOKpalieHHs BigaleHux HacaiakiB FOPA MoxnuBe nuiie npu
JOCATHEHH] IMIBUKOTO KOHTPOJIIO HAJl 3alajbHOI0 aKTHBHICTIO Ta MOr0 MOCTIHHOMY
yTpUMaHHI1, TOMY 1110 HECIPHUATIUBY Jii HA (PI3MUYHUI PO3BUTOK Ta HA CTaH KICTKOBOI
cuctemu y xBopux Ha FOPA uuHUTH nepcucTyrounii 3anaibHuid mporiec. Tak, 3rigHo
3 pe3yapTaTaMH MPOBEIECHOTO MHOXKMHHOTO PErpeciiHOro aHamizy came CyMapHHiA
NOKa3HUN AaKTUBHOCTI JIOCTOBIPHO MAa€ 3BOPOTHIA KOPEJSLUIMHUN 3B’A30K 3
MOKA3HUKOM 3pocTy, 1o Bupaxenuit B SD (B = -0,45, p = 0,003) ta moka3HHKOM
BIJIHOCHOI MIBHJAKOCTI pocty 3a pik (B = -0,62, p = 0,000009). IlpuBeneni naxi
MMOBTOPHO MIATBEP/KYIOTh BAKJIUBICTh OLIHKHM 3allajbHOI aKTUBHOCTI HE JIMIIE Ha
MOMEHT OTJIsily, a W 3a MomepeHiil yac, 60 4uM OUIbIIKMKA Mepioj Yacy XBopoOa
nepedyBae B aKTHUBHOMY CTaHi, TUM OUIblIa 3aTpPUMKa B LIBUAKOCTI 3pOCTaHHS Ta
POCTI.

Pesynbratu nocmiKeHHs JOMOBHWJIM HAyKOBI 3HAHHS LIOJI0 YMHHHUKIB, SIKI
HOpyLIyIOTh (I3MYHUN PO3BUTOK Ta CTaH KICTKOBOI cuctemu XBopux Ha FOPA, mio
Ma€ HE JIMIIE TEOPETHYHY WIHHICTh JIsi HAyKOBO-OCBITHBOI rajiy3i, a i Barome
3HAYeHHs U1 MPAKTUYHOI MeAULMHU. BripoBamkeHHs pe3ynbTaTiB JOCIIIKEHb Y
MPAKTUKY BUPINIYE BaXIMBE NHUTaHHS — MNpOQIIAKTUKA MOpPYHIeHb (PI3UYHOro
pO3BUTKY Ta KicTkoBOoi cucreMu npu HOPA. OrpumaHi JaHi MOXYyTb OyTH
BUKOPHUCTaH1 JUIsl MOKPAIIEHHsI MEAUYHOI TONIOMOTH JITSAM, XBOPUM Ha FOBEHUIbHUN
PEBMaTOIAHUMN apTPHT.

KirouoBi cjioBa: [OBEHUIbHUN PEBMATOIAHUI apTpUT, (PI3UYHUN PO3BUTOK,

KICTKOBa CHCTEMa, IMyHOO10JIOT1YH1 TIpenapaTHu.

ABSTRACT

Holubovska Yu. Ye. Physical development, the skeletal system condition in
patients with juvenile rheumatoid arthritis receiving immunobiological therapy. —

Qualifying scientific work, manuscript.
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The dissertation is devoted to study of physical development and condition of
the skeletal system of patients with juvenile rheumatoid arthritis (JRA) against the
background of on the background of the treatment with biological disease-modifying
antirheumatic drugs (bDMARDs). JRA belongs to the group of socially significant
diseases in childhood due to the significant prevalence and possibility of disability of
patients. Factors that cause growth retardation and the development of osteoporosis in
JRA patients are diverse and depend on the constitutional and genetic characteristics
of children, pathogenetic mechanisms of the disease and therapy. In view of the
active usage of cytokine inhibitors in the treatment of patients with rheumatoid
arthritis, it is necessary to study the results of different treatment algorithms on the
growth and bone mineral density (BMD). The assessment of inflammatory activity is
an important aspect for any chronic rheumatic disease because inflammation affects
the children’s physical development. So, of particular interest is the study of
biological markers of inflammation that have specific significance, namely the
feasibility of determining myeloid-related protein (MRP8/14), serum calprotectin
(sCal) in the process of correction of treatment. Impaired vitamin D (VD) supply can
have adverse effects on the course of the disease not only because of the potential
impact on bone mineral density, but also because of the possible increase in the level
of pro-inflammatory mediators. Therefore, the study of physical development
disorders and the state of the skeletal system in patients with JRA are urgent tasks of
modern pediatrics, as to prevent pathological changes is always better and more cost-
effective than to treat already existing complications.

Aim of the study: prevention of changes in physical development and the state
of the skeletal system in patients with juvenile rheumatoid arthritis by determining
the clinical, biochemical and instrumental radiological parameters, using different

treatment regimens.



To achieve this aim, the objectives of the study were identified:

1. To evaluate the physical development and the bone age of patients with
JRA against the background of a synthetic disease-modifying antirheumatic drug
with the use of biologic DMARD:s.

2. To determine the level of serum vitamin D of patients with JRA to
ensure the optimal prophylactic dose in order to avoid hypovitaminosis.

3. To analyze the relationship between BMD and osteocalcin concentration
of patients with JRA against the background of a synthetic disease-modifying
antirheumatic drug with the use of biologic DMARD:s.

4. To assess the levels of serum calprotectin (MRP8/14 (S100A8/9) in
patients with JRA depending on the type of therapy and stage of the disease.

5. To summarize the data on the factors that cause growth retardation and
the development of osteoporosis in patients with JRA, in order to prevent possible
pathological disorders.

Object of research: physical development and the bone system status in
children with JRA.

Subject of research: weight, height, dynamometry data, bone age, and BMD,
concentrations of osteocalcin, 25(OH)vitamin D, serum calprotectin.

The study was performed using clinical, laboratory, instrumental and statistical
methods.

We examined 142 children with JRA, who were divided into 2 groups,
depending on the type of therapy. Group | consisted of patients who received a
synthetic disease-modifying antirheumatic drug (SDMARD) methotrexate (n = 70),
group Il — patients whose treatment included biological DMARDs (n = 72).

According to the study results, it is determined that at the present stage of
development of Ukrainian pediatric rheumatology, the use biological DMARD:s in
the treatment of patients with JRA helped reduce the incidence of physical
development to 8.5% in terms of growth < -1 standard deviation (SD) compared to

40.7-68.3% of previous years, which is in line with global trends. Growth retardation



in systemic and RF+-polyarticular forms of the disease are most often observed, so
according to the obtained data, 11 out of 12 children with growth retardation < -1 SD
had these forms of the disease (6 systemic and 5 RF+-polyarticular), which is 7.7%
and really makes up the vast majority. The presence of these variants of JRA requires
early appointment of biological DMARDs for those patients in the absence of an
inactive phase of the disease when using basic first-line therapy.

It was found that children with moderate and severe physical retardation have
premature closure of growth zones, so 4 children with moderate and 1 - with severe
physical retardation lagged behind the bone age of bone age by about 4 years.

The study found that patients with JRA had a decrease in muscle strength,
especially in polyarticular (49.0 %) and systemic (54.5 %) forms, compared with
peers. There was a significant difference (p <0.01) in the number of patients with
polyarthritis who have a decrease in muscle strength according to manual
dynamometry, depending on whether 1 (66.7+£9.4 %) or 11 (32.0+9.5 %) of the study
group, which is associated with better control over the course of the disease when
using biological DMARDESs in the treatment regimen.

It was noted that 68% of patients with JRA had a vitamin D supply deficiency
according to the assessment of 25(OH)VD serum: 52 % had insufficient VD (serum
25(OH)VD below 30 ng/ml), the remaining 16 % - VD deficiency (serum
25(0OH)VD level below 20 ng/ml). The necessity of taking a prophylactic dose of
cholecalciferol (1000 IU per day) for all patients to create the optimal VVD-status was
substantiated, and in case of insufficiency or deficiency of calcidiol, correction of its
level was suggested.

The analysis of dual-energy X-ray absorptiometry (DXA) data in 38 % of
patients with JRA (51 children) from both groups revealed low bone mineral density
for this chronological age (secondary osteopenic syndrome) and significantly higher
BMD in children receiving biological DMARD:s in their treatment (x2 = 20.28; p <
0.001). Also, participants in Il group (25.1+0.9 ng/ml) values of serum osteocalcin

were significantly higher (t = 4.22, p <0.001) compared with participants in | group



(19.4£1.0 ng/ml) who took only methotrexate. The data obtained indicate a better
BMD condition in children receiving bDMARDs in JRA complex therapy, which
may provide a more optimal peak in bone mass, thereby reducing the osteoporosis
burden in the future.

For the first time it was found that the detection of serum osteocalcin in the
range of 19.4 — 36.9 ng/ml with a sensitivity of 86 % and a specificity of 87.8 % in
patients with JRA revealed bone mineral density, which corresponds to the
chronological age according to DXA.

For the first time, a comparison the levels of serum calprotectin in patients with
JRA of both study groups depending on the stage of the disease and at normal levels
of erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP). It was found
that significantly higher levels of sCal in the group of patients without the use of
biological DMARD:Ss in the treatment regimen, both in the active course of the disease
(p = 0,000006, U = 71,5) and in the stage of clinical pharmacologic remission (p =
0,00034, U = 11), namely the median [5th; 95th percentile] obtained values of sCal
in ng/ml of I group in the active stage — 8,750 [3,700; 17,100], with drug remission —
3,400 [1,200; 6,000] and Il group — 2,900 [1,200; 24,900] and 1,000 [100; 2,800]
respectively. Thus, when biological DMARDs were used in the treatment of JRA, the
level of sCal is 5,850 ng/ml lower in the active stage, 2,400 ng/ml — in the stage of
clinical pharmacologic remission, compared with the use of methotrexate alone. Also,
the level of sCal is 5.5 times higher in patients with JIA (3,300 ng/ml), compared
with healthy children (600 ng/ml) (p = 0.015). The data show that the level of
inflammation is significantly lower with the use of biological DMARDs, even in the
active course of the disease, and when using only methotrexate in the treatment of
rheumatological process, the degree of subclinical inflammation is higher, even in
clinically inactive disease, which confirms the high effectiveness of biological agents
in JRA patients.

The results of the Spearman rank analysis showed a significant direct

correlation of moderate strength between JADAS-27 and the levels of sCal (r-



Spearman'’s = 0.58) and inverse correlation with the values of BMD (r-Spearman's = -
0.49), and concentration of osteocalcin (r-Spearman's = -0.56). The obtained results
substantiate and oblige the use of this score in each patient with JRA. Also, for the
first time, the importance of assessing inflammatory activity not only at the time of
examination, but also for the previous time, at least 6 months, as the total activity
index (TAI) of the disease is more correlated with osteocalcin (r-Spearman's = -0.69
when TAIl was used, r-Spearman's = -0.56 for JADAS-27), and with BMD (r-
Spearman'’s = -0.81 for TAI, r-Spearman's = -0.49 for JADAS-27).

It is specified that improvement of long-term consequences of JRA is possible
only at achievement of fast control over inflammatory activity and its constant
maintenance as adverse effects on physical development and a condition of the
skeletal system in patients with JRA are made by persistent inflammatory process.
Thus, according to the results of multiple regression analysis, TAI had a significant
inverse correlation with the growth expressed in SD (f = -0.45, p = 0.003) and the
relative growth rate for the year (fp = -0.62, p = 0.000009). These data reaffirm the
importance of assessing inflammatory activity not only at the time of examination,
but also for the previous time, because the longer the period of time the disease is
active, the greater the delay in growth rate and growth itself.

The results of the study supplemented the scientific knowledge on the factors
that disrupt the physical development and condition of the skeletal system of patients
with JRA, which has not only theoretical value for science and education, but also
important for practical medicine. Implementation of research results in practice
solves an important issue is to prevention of disorders of physical development and
the bone system in JRA. The data obtained can be used to improve medical care for
children with juvenile rheumatoid arthritis.

Key words: juvenile rheumatoid arthritis, physical development, the bone
system, biological DMARDs.



CIIUCOK NMYBJIKAIIHA 310BYBAYA 3A TEMOIO TUCEPTALII
HaykoBgi npaui, B skux omy0/1ikoBaHi 0CHOBHI HAYKOBIi pe3yJbTaTH
aucepTamii:

1. Mapymko TB, l'omy6oschka IOE€. 3abes3neuenicts BiTaminoMm J[ Ta
MIHEpaJibHA MIIJIbHICTh KICTKOBOI TKAHMHHU Y XBOPUX HA IOBEHUIBHUI PEBMATOITHUN
apTput. 3n0poBbe pedenka. 2019;1(14);35-40. (3006ysau ocobucmo nposena ananiz
cyuacHux iHgopmayiiuno-timepamypHux 0dicepen, BUKOHANA NiddIp  X6Opux,
CMamucmuyHo ONpaylosand, NpoaHanizyeald U y3a2aibHuia Oawi, nio2omyeand
cmammio 00 OpyKY).

2. Mapymko TB, 'omy6oscbka FOE. HoBa mapagurma nmopyiieHHsT poCTy
Yy XBOpHX Ha IOBEHUIbHUU 1110MaTUYHUI apTpuT. 310poB's qutuHu. 2020.3(15);8-14.
(3006ysau ocobucmo npoeena aHaniz CYYACHUX IHOOPMAYIUHO-LIMEPAMYPHUX
ooicepell, BUKOHANA NIOOIp XBOPUX, HACMUHY OIACHOCMUYHUX OOCAIONCEHD,
CMAmMUCmMU4YHO ONpayrosand, npoaHanisyeana U y3azaibHula Oawi, nio2omyeana
cmammio 00 OpYKY).

3. Marushko T, Holubovska Y, Kulchytska Y-E. Evaluation of serum
calprotectin (MRP-8/MRP-14) levels in patients with juvenile idiopathic arthritis. J
Pediatr Neonat Individual Med [Internet]. 2021Mar.20 [cited
2021Mar.24];10(1):€100140. Available from:
https://jpnim.com/index.php/jpnim/article/view/e100140  (3006ysau  ocobucmo
npoeena amaniz Cy4yacHux iHgopmayiiHo-1imepamypHux oxcepel, 8uKOHAIa niooip
X80OpUX, CMAMUCMUYHO ONPAYIO8Alad, NPOAHANI3Y8aa U Y3a2albHULa OaHi).

4, Marushko T, Holubovska Y, Kulchytska Y, Marushko Y. Osteocalcin:
assessing bone mineral density in patients with juvenile idiopathic arthritis / Pediatric
Rheumatology 2020, 18(Suppl 2):P048. (Ocobucmuii enecox.: npoananizosarno ma
IHMepnpemo8aHo  Cyuachuti cmaw  npobnemu, BUKOHAHO  NiObIp  XBOpUX,

CMAMUCMUYHO ONPAYO8AHO, NPOAHANIZYEAHO MA Y3A2ATbHEHO OAHI).


https://jpnim.com/index.php/jpnim/article/view/e100140

5. Marushko T, Holubovska Y, Kulchytska Y, Marushko Y. Growth
pattern in patients with Juvenile ldiopathic Arthritis/ Pediatric Rheumatology 2020,
18(Suppl 2): P094. (Ocobucmuii enecok: npoananizoéano ma IHMePHPemosaHo
CY4acHuti cmau npoonemu, 8UKOHAHO NIOOIp XBOpPUX, CMAMUCMUYHO ONPAYOBAHO,

NPOAHANi3y8aHO Ma y3a2albHeHO OaHi).

Onyo0.1ikoBaHi HayKOBI npaui anpodauiiHOro xapakrepy:

6. Mapymko TB, I'omy6oscbka FOE. OcobmuBocTi (hi3UYHOTO PO3BUTKY Ta
CTaHy KICTKOBO-M’S30BOI CUCTEMH y XBOPUX HA FOBEHUIbHUI PEBMATOITHUN apTPUT.
30ipHuK HaykoBux mpaimp criBpoOiTHUKIB HMAIIO imeni II. JI. Hynwuka.
2018;30:282-96. (30006ysau ocobucmo npoeena awaniz cy4acHux iHGopmayiliHo-
JimepamypHux o0dicepen, BUKOHALA Ni0OIp XBOpux, HACMUHY OIACHOCMUYHUX
00CNI0MHCEHb, CMAMUCMUYHO ONPAYoeand, NpoaHaizyeana U y3azaibHUuld OaHi,
nidecomyeana cmammio 00 OpyKy).

7. Mapymko TB, I'omy6oBcbka FOE€. 3abesneuenicte BitaminoM [l Ta
MiHEpabHa MUIbHICTh KICTKOBOI TKAHMHHU Y XBOPHUX Ha IOBEHUIHHUI pEeBMATOIMHUMN
aptpuT. 3m0poBbe pedenka. 2019;1(14);35-40. (3006ysau ocobucmo nposena ananiz
CYHUacHux IHopmayitHo-1imepamyprux o0xcepel, 6UKOHANa Niooip X8opux,
CMAMUCMUYHO ONpaylo8ald, NpoaHanlizyeanra U y3a2aibHula Oaui, nio2omyseana
cmammio 00 OpYKY).

8. Mapymko TB, T'omy6oscbka HOE€, Kypimima TB, I'mamenosa HII,
BUHaXI1IHUKH, HallonaipHa MeIuyHa akaaeMis CIsauIuIOMHOT ocBITH iMeHi 1. JI.
[ynuka, nareHroBnacHUK. Croci®0 MpoOBEACHHS KOPEKIli CHPOBATKOBOTIO PIBHSA
kanpuaiony (25(OH)D) mpu roBeHITbHOMY peBMaroigHOMy apTpuTi. llaTeHT
Ykpainu Ha kopucHy Mojaeab Ne 138891. 2019 rpyaens 10. (3006ysauesi nanesxcumo
i0est 0ocnioxcenHs, 3000y8au 0cooucmo npoeoouna Haobip Y4acHUKI8 00CHi0NCEeHH s,
bpana yuacme 8 IiXHbOMY KIIHIYHOMY O0OCMEedICeHHl, aHanizi ma Yy3a2albHeHHi
OMPUMAHUX pPe3yTbmamie, CamoCmiliHo CQOpMynI08ala hopmyny namenwmy ma to2o

mekcm,).



Q. Mapymko TB, TonyboBceka HOE, Kypinina TB, BuHaxigHukW,
Hamionansna MemuyHa akamgemis micasaumiomHoi ocBita imeni 1. JI. [ymuka,
naTeHToBIacHUK. Croci0 MpOrHo3yBaHHS PO3BUTKY OCTEOIEHII MPU IOBEHUILHOMY
imionatuunomy aptputi. [latenT Ykpainu Ha xopucHy momens Ne  141899. 2020
kBiTeHb 27. (3000y6auesi nanesxcumov ides Oocnioxcenus, 3000y6au 0coOUCMO
npoeoounla HaobIp YYACHUKIE OO0CHIONCeHHs, Opana yuacmev 6 iIXHbOMY KIIHIYHOM)
0OCmedcenti, auManizi ma y3a2aibHeHHI OMPUMAHUX pe3yN1bmamis, CAMOCMIUHO
chopmynrosana popmyny namenmy ma tio2o mekcm,).

10. Mapymxo TB, I'omy6oBcbka FOE, Bunaxinnuku; HamionanpHa MequdHa
akajaemis micasaurmioMHoi ocBity iMeni 1. JI. lynuka, nmarentoBiacHuk. Crocio
JIarHOCTUKH BIJICYTHOCTI MPOTrPECYBaHHs 3alajbHOI aKTUBHOCTI MPU IOBEHUIBHOMY
peBMmatoinnomy aptputi. [larent Ykpainm Ha kopucHy moxaens Ne 139190. 2019
rpyaeHb 26. (3006ysau camocmitiHo 3atmManacs HAOOPOM Y4aCHUKIE OOCHIONCEeHHS,
bpana yuacmvs 8 O00OCMENCeHHI XBOpUX, NPOBEOeHHI aHali3y, V3a2a/lbHeHHI
OMPUMAHUX Pe3YTbIMAmie ma HANUCAHHI POpMYU, MEeKCMY NAmeHmy).

11. Tony6oBcbka IOE€. DizuuHuil pPO3BUTOK, CTAH KICTKOBOi CHUCTEMHU Y
XBOpPUX Ha IOBEHUIbHUH pPEBMATOINHMIA apTpUT. 30IpHUK MarepiaiaiB HayKOBO-
MpaKkTUYHOI KOH(pepeHwist 3 MixHapogHow ydacTio «European Biomedical Yong
Scientist Conference NMAPE» (o 100-piuust 3acayBanass HMAIIO imeni II. JI.
Mynuka MO3 Vxkpainu). Kuie;2018:21-2. (3006ysau euxonana niobip xeopux,

CMamucmuyHo onpayro8ala, nio2omyeana me3u 00 OpyKy).

12.  Marushko T, Holubovska Y, Marushko Y. Vitamin D level and bone
mineral density in patient with juvenile rheumatoid arthritis. Annals of the
Rheumatic Diseases. 2019;78:1959. doi: 10.1136/annrheumdis-2019-eular.6030.
(3006ysau  ocobucmo eukonana niobip XEOPUX, CMAMUCMUYHO ONPAYO6AId,
Npoananizy8ana i y3azaibHuia 0ami, nio2omysania abcmpakm 00 nooaui).

13.  Marushko T, Holubovska Y, Marushko Y. Evaluation of serum
calprotectin (MRP-8/MRP14) level in patients with  juvenile idiopathic arthritis.
Annals of the Rheumatic Diseases. 2019;78:1959. doi: 10.1136/annrheumdis-2019-



eular.4748. (3006ysau ocobucmo euxonana niobip XEOpPux, CMAMUCTNUYHO
onpayloeana, npoamanizyeana U yszazaivHunia Oawi, nideomyeana abcmpaxm 00

nooaui).



