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CraTtyc BiTamiHy D Ta 3B'A30K

3 M'A30BOI0 Macolo i (pi3NYHOKO AKTUBHICTIO
Yy Monoanx oOpPOCnx

3 IOBEHi/IbHUM ifioONaTUYHMUM apTPUTOM

MupocnaBa Kynuk', Mapta [xyct ?

Kagpeapa BHyTpiHbOi meanuymnHmn N 2, HalioHanbHUi
meanyHunii yHiBepcnuteT imeHi O.0. boromosnbus, KniB, YKkpaiHa
2PeBmMarosioriyHe BiaAinieHHs,, KoMyHaibHE HEKOMEPLiHE
nianpmemMcTBo «CBATO-MuxariniBcbKa K/iHIYHa JliKapHSs

M. Knesa», Kuis, YkpaiHa

AKTyanbHictb TeMu. BiTamiH D Moxe cnyryBaTu iHAMKATOPOM
3aranbHOro CTtaHy 340poB’s. BcTaHOBNEHUI [OCTOBIpHUIA 3B's-
30K Moro aediuunTty He nuwe 3 MeTaboslisMoM KiCTKOBOT TKaHWHMU
M aKTMBHICTIO 3aXBOPIOBAHHSA B Maui€HTIB 3 ayTOIMYHHUMN XBO-
pobamu, ane i i3 M'A30BOK0 CUJIOK0 Ta Macoto, 6onemM, BTOMOIO Ta
3HUXEHHAM Di3NYHOT aKTUBHOCTI.

Merta. OuiHka cTtaTycy BiTaMiHy D y MonoamMx 4OpoCnuX 3 toBe-
HiNbHMM igionaTuyHuM aptputom (HOIA) Ta 3’dAcyBaHHS 1MOro

TaHb 6i0eTMYHOI eKcnepTu3nM Ta eTUKn
HayKoOBMX AOChigXeHb HauioHanbHOro
MeAnYHoro yHiBepcuteTy imeHi 0.0. Bo-
romonbus, peecTpauinHui N2 138 Big
10.11.2020. MNepen ponyyYeHHAM A0 A0-
CNifXKEHHSA BCi y4aCHWKM Hagann nucbMo-
BY iHpOpMOBaHy 3roay.

®DiHaHCyBaHHS: aBTOPWN HE OTPMMaNM Xoa-
HOI diHaHCOBOI NiATPUMKM CBOro AocChni-

3B’'SI3KY 3 aKTMBHICTIO 3aXBOPIOBaHHS, Di3MYHOK aKTUBHICTIO Ta
NMokKasHMKaMmn M'A30BOI Macu.

MeToau. Y focnigxeHHi B3 ydacte 70 MON0AUX LOPOCINX

3 IOIA, MeaiaHa Biky akmx ctaHoBuna 20.0 (18.0-25.0) pokis.

Byno npoBeneHe aHKeTyBaHHS A5 OUIHKW BTOMU Ta di3n4HOI

IDKEHHSA. aKTUBHOCTI, @ AN19 OUiHIOBAHHA MiHEepanbHOI LWiIbHOCTI KiCT-

© Bci asTopu, 2024 KOBOi TKaHuHM (MLUKT) Ta noka3sHuKiB M'A30BOi Macu BUKO-

= pUCTaHO [OBOXEHepreTU4Hy pEeHTreHiBCbkKy abcopbuiomeTpito

(APA). ByB npoaHanizoBaHuin 3B'930K MiX piBHEM BiTaMiHy D,

KNiHiYHUMK Ta nabopaTopHUMU AaHMMK, @ TaKOX pe3ybTaTa-

mu OPA. AHani3 nposoaunun 3a gornomorot U-kpuTepito MaHHa-YiTHI Ta X2-KpuTepito, norictuy-
HOI perpecii 3 BUKOPUCTAHHAM CTaTUCTUYHOT nporpamMu R.

Pesynbtatn. CepegHili piBeHb BiTaMiHy D ctaHoBuB (44.4 £ 18.9) HMonb/N, Aediunt 6yB BUAB-
neHun y 63 % (44/70 nauieHTiB), a HeaocTaTHICTbL — y 31 % monoaux gopocnux 3 KOIA (22/70
0cCi6). MNauieHTn 3 HM3bkNM piBHeM 25(0OH)D Manu BULLY aKTMBHICTb 3aXBOPIHOBAHHA 3a iHAEKCOM
Disease Activity Score (DAS28) i kniHiuHMM iHaekcoM Juvenile Arthritis Disease Activity Score
(clinical JADAS27), a TakoX HUX4i XapaKTepUCTUKU M'S30BOI TKAHMHW; BOAHOYAcC He 6yno BUSB-
NeHo BiAMIHHOCTENM 3anexHo Bif BiKy, CTaTi, WBMAKOCTI OCiAaHHSA epuTpoumTiB i C-peakTMBHOro
6inka. Hu3bkui piBeHb BiTaMiHy D acouitoBaBcs 3 MeHWWUM iHAekcoM Macu Tina (IMT) (BigHoweH-
Hs waHcis (BLU) 0.81; 95 % AI 0.69-0.93; p = 0.005), BULWOIO aKTUBHICTIO 3aXBOPIOBAHHS 3a
cJADAS27 (BLU 1.15; 95 % AI 1.06-1.28; p = 0.002), a TaKoX HMXKXYMMMN NOKaA3HMKAMU M'930BOI
Macu Ta @isnyHoi aktmBHOCTI (BLU 0.87; 95 % Al 0.78-0.96; p = 0.008; BLU 0.98; 95 % Al
0.97-0.99; p < 0.001, BignoBiaHO).

BucHoBeku. [lediunt BitamiHy D BusBNEHUIi B 63 % nauieHTis 3 KOIA. loro HM3bKWIA piBeHb aco-

LitoBaBCS 3 MiABMLLEHO aKTMBHICTIO 3aXBOPIOBAHHS, 3HMXXEHHSIM MOKa3HWKIB M'A30BOi Macu Ta
i3NYHOI aKTUBHOCTI.
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Abstract

Introduction. Vitamin D may serve as an indicator of general
health, and a reliable relationship has been determined between
its deficiency not only with bone metabolism and disease
activity in patients with autoimmune disorders but also with
muscle health, pain, fatigue, and reduced physical activity.

Aim. To assess vitamin D status in young adults with juvenile
idiopathic arthritis (JIA) and to elucidate its associations with
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Methods. The study included 70 young adults with JIA, with support for their study.
an average age of 20.0 [18.0-25.0] years. A questionnaire

assessing fatigue and physical activity was administered, © Alluthors, 2024
and dual-energy X-ray absorptiometry (DXA) was used to

evaluate bone mineral density (BMD) and muscle-related

indicators. The relationship between vitamin D levels and anamnesis, clinical and laboratory
data, and DXA results was analyzed. The analysis was performed using the Mann-Whitney U
test and the x2 test, logistic regression analysis, utilizing the R program.

Results. The average vitamin D level was 44.4 £ 18.9 nmol/L. Deficiency was detected in
63% (44/70 patients) and insufficiency - in 31% of young adults with JIA (22/70 patients).
Patients with low 25(OH)D level had higher disease activity according to Disease Activity Score
(DAS28) and clinical Juvenile Arthritis Disease Activity Score (cJADAS27) and lower muscle-
related indicators; at the same time, no differences were found depending on age, sex,
erythrocyte sedimentation rate, and C-reactive protein. Low vitamin D level was associated
with lower body mass index (BMI) (OR 0.81; 95% CI 0.69-0.93; p = 0.005), higher disease
activity by cJADAS27 (OR 1.15; 95 % CI 1.06-1.28; p = 0.002), and lower appendicular
lean mass and physical activity (OR 0.87; 95 % CI 0.78-0.96; p = 0.008; OR 0.98; 95 % CI
0.97-0.99; p < 0.001, respectively).

Conclusions. Vitamin D deficiency was observed in 63% of patients with JIA. Low vitamin D
levels were significantly associated with increased disease activity, decreased muscle mass
indicators, and physical activity.

Keywords: bone mineral density, disease activity, fatigue, juvenile idiopathic arthritis, physical
activity, vitamin D
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KnrouoBi cnoBa: MiHepanbHa LWiNbHICTb KICTKOBOI TKAHWUHW, aKTUBHICTb 3aXBOPIOBaHHS, BTOMa,
IOBEHINbHUI ifionaTUYHNIA apTpuT, i3ndHa aKTUBHICTb, BiTaMiH D.

BcTtyn

3B’430K MiX BiTaMiHOM D i peBMatnyHnuMun 3a-
XBOPIOBAaHHAMN aKTUBHO BUBYAETLCH NPOTArOM
OCTaHHbOIo AECATUNITTA; BBAXAETbCH, WO Bi-
TaMiH D Moxe 3anobiratn po3BuUTKY ayTOIMYH-
HMX 3axBOpIOBaHb, 3MeHLlyBaTU 3anajbHWUN
npouec i 6inb [1]. Ller BiTaMiH 3HWXYE KiNb-
KicTb IJ1-17-ekcnpecytounx CD4+ T-kNiTUH i,
BiAMOBIAHO, 3MEHLIYE piBeHb MNpo3ananbHUX
LMTOKIHIB, 30kpeMa IJ1-18, IJ1-6, i dakTop He-
Kpo3y nyxauH-a (®HMa). BiH 3Huxye Thl-iH-
AYKOBaHYy aKTMBHICTb OCTEOK/AcCTIB i pe3opb-
Lit0 KICTKOBOI TKAHUHW, IHAYKYOUYN eKCrpecito
RANKL Ha cmHoBioumTax Ta octeobnacrax [2],
a TakoX 3anobirae nowWKOAXeHHK cyrnobis,
npurHivytoumn IJ1-1A-onocepeaKoBaHy NpoayK-
L0 MaTPUKCHUX MeTanonpoTteiHas [1].

BiTamiH D Bigirpae BaxxqiMBy posib y perynsuii
rnpoueciB peMogesitoBaHHSA KiCTKOBOI TKaHWHU
Ta BCMOKTYBAHHS KasibLil0 B KULWIEYHWUKY, BiH
HeobXigHWMI AN NiATPUMAHHS QYHKUIT pi3HUX
OpraHiB i cucTeM, BKJIKOYHO 3i CKESIETHUMKN M'si-
3amMn [3]. KanbumTpion akTUBYE peuenTopu
BiTaMmiHy D (VDR) y M’A3ax 4epe3 reHomHi Ta
HEreHoOMHi Wnaxun. F'eHOMHO BiH CMpUSE pOCTY
M'S30BMX KNiTWUH, B3aemogitoum 3 OHK miob-
nacTiB, WO Npu3BOAUTb A0 36inblUeHHSA po3-
Mipy M'30BMX BO/IOKOH. HEFr€HOMHUM LIASXOM
BiH 3anyCKae NOrfNMHaHHSA KanbLitlo B M'a30BUX
KNITUHAaX, WO NMpuU3BOAUTb A0 CKOPOYEHHS BO-
nokoH II Tuny [4]. Hu3bKKUIA piBeHb BiTaMiHy
D cnpuynHS€ pyriHyBaHHS M'S30BMX BOJIOKOH,
LLO MOXe BMANHYTM Ha M'30BY Macy Ta dyHK-
Lito ckenetHux m'asis [5].

CuctematuuHMin ornsg, wo oxonus 38 pochi-
OXeHb [6], mokasaBs, Wwo B 15 3 HMX BUABUIN
AediunT BiTamiHy D (ABA) y nauieHTie 3 IOIA.
Kpim TOro, noro HegoCTaTHICTb KopentoBana 3
NiABULLEHOIO aKTUBHICTIO 3aXBOPIOBAHHSA B Ll
nonynsauii oci6. Bpaxosytoun noyaTtok HOIA B
MOSI0ALLIOMY Bili NMOPIBHAHO 3 iHWWMK peBMa-
TUYHMMKN XBOpob6aMM, aKTMBHICTb 3aXxBOpo-
BaHHS B 1OPOCNOMY Bili [7], BUCOKi NOKa3HUKMU
OB cepen nauieHTiB 3 HOIA [6], HEeraTMBHUN
BNAMB BiTaMiHy D Ha nepebir xsopobu, noro
Ait0 He nnwe Ha KicTkoBy [8], ane 11 Ha M'a30-
BY Macy Ta cuny [9; 10], meToto gocnigxeH-
HA 6yfno BMBYEHHS CTaTycCy BiTaMiHy D i noro
3B'A3KY 3 aKTUBHICTIO 3aXBOPIOBaHHSA, Nokas-
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HMKaMM M’I30BOI Macu, BTOMOK Ta (Pi3nyHOO
AKTUBHICTIO.

MauieHT™M Ta MeTOAM

Aun3aiiH gocnig)@ceHHss Ta nayieHTn. Lle oa-
HOLIEHTPOBE MnepexpecHe AocniaXeHHs 6yno
nposeneHe Ha 6a3i peBMaTONOriYHOro Bia4i-
neHHs KOMyHanbHOro HekoMepuiiHOro nig-
npuemctBa <«CBaATO-Muxanniecbka KJiHivyHa
nikapHsa M. Knesa» (KuiB, YkpaiHa) y nepioa
3 rpyaHsa 2020 poky no rpyaeHb 2022 poky.
JocnigXyBaHy nonynsauito CKaanu nauieHTn 3
IOIA BikoM Big 18 pokiB, sKi 3BEpHYnMcs Mo
KOHCY/1IbTaTUBHY AOMOMOry O MeAUYHOro 3a-
knagy. Kputepiamu BkAO4YeHHa 6ynu: XBOPpi
Ha OIA BikoM Big 18 no 44 pokis. Kputepiamu
BUKIOYEHHS 6ynun: cuctemHmii nigtmn OIA;
Maui€EHTU 3 XPOHIYHMMM 3aXBOPHOBAHHAMMU, L0
NnpuU3BOAATL L0 THAXKOI OpraHHOlI HepocrtaT-
HOCTi; FOPMOHaNIbHO aKTMBHI 3aXBOPHOBAHHA
LWMTOBMAHOI Ta MapawuToBUAHUX 3as103; OH-
KOJIOTiYHi 3aXBOPIOBAHHA; MOCTPi Ta XPOHiYHi
iHpeKUINHI 3axBOploBaHHA; Oyab-fKi KAiHiY-
HO 3HauyLi po3nagn abo 3axBOPKOBAHHA, WO
06MexyTb pYyX/MBICTb; NAUIEHTU, §AKi Mpo-
TaromMm 12 Micauis, Wo nepeaysanuM no4vaTky
OOCNIoKEHHS, NpUAMann Ai€ETUYHI gobaBky i3
BMICTOM BiTaMiHy D y Ao3ax, Lo nepeBuLLyoTb
800 MO Ha poby. 3 88 obcTexeHux ocié 70
nauieHTiB 3 IOIA 6ynn BkAtOYEHi B AOCNIAXKEH-
HA BiANOBIAHO 4O KPUTEPIiB BKOYEHHA Ta BU-
KNtoUYeHHs. [licna oTpuMaHHSA iHPOpMOBaHOI
3roan BCiX XBOPUX Ha y4yacCTb Y AOCMIAXEHHI
npoBoAnBCs 36ip aHaMHECTUYHUX | KNIHIYHUX
[AHUX, @ TAKOXX aHTPOMOMETPUYHI BUMiptOBaH-
HH 3 nojasiblLMM PO3paxyHKOM iHAEKCY Macw
Tina (IMT, kr/m?). Komicig 3 nuTaHb 6ioeTu4HOI
eKCrnepTn3n Ta eTUKM HayKOBUX AOCNIAXEHb
HauioHanbHOro MeAn4YHOro yHiBepcuTeTy iMme-
Hi O.0. BoromMonbus AOCNIAXEHHS CXBanwuia
(peecTpauinHuin N2 138 Big 10.11.2020).

OLUiHKa KJ/iHiIYHNX NMOKa3HUKIB Ta aKTUB-
HOCTIi 3axBoptoBaHHs. byno nposeaeHe 3a-
rafibHOKJiHIYHE O0OCTEeXEeHHs nauieHTIB, ae
BpaxoByBanucsa Bik (poku), cTaTb (4Y0/0Bi-
ya / XiHou4a), TPMBaniCTb 3aXBOPIOBAHHS, piB-
Hi WBWAKOCTI ociaaHHsa epuTtpouuTie (LLUOE) i
C-peakTtuBHoro 6inka (CPB), KinbKicTb npuny-
xnux (KrNec28) i 6ontounx (KBC28) cyrnobis, a
TaKOX Bi3yasibHa aHasorosa LwKana akTMBHOC-



Mpaui HTW MeanyHi Hayku
2024, Tom 76, N2 2 ISSN 2708-8634 (print)

Proc Shevchenko Sci Soc Med Sci  www.mspsss.org.ua
ISSN 2708-8642 (online) 2024, Vol. 76, 2

OpuriHanbHi 4OCAIAXEHHS: KNIHIYHI HayKWn

Introduction

The connection between vitamin D and rheu-
matic diseases has been studied over the past
decade; it is considered that vitamin D can
prevent the development of autoimmune dis-
eases and reduce inflammation and pain [1].
Vitamin D reduces the number of IL-17-ex-
pressing CD4+ T cells and consequently re-
duces the level of proinflammatory cytokines,
particularly IL-1B, IL-6, and tumor necrosis
factor a (TNFa). It reduces Thl-induced os-
teoclast activity and bone resorption by in-
ducing RANKL expression on synoviocytes
and osteoblasts [2]. Vitamin D prevents joint
damage by inhibiting IL1A-mediated produc-
tion of matrix metalloproteinases [1].

Vitamin D is critical in regulating bone remod-
eling processes and intestinal calcium absorp-
tion and is essential for maintaining the func-
tion of various organs and systems, including
skeletal muscle [3]. Calcitriol activates vitamin
D receptors (VDR) in muscles through genom-
ic and non-genomic pathways. Genomically, it
promotes muscle cell growth by interacting
with myoblast DNA, leading to increased mus-
cle fiber size. Non-genomically, it triggers cal-
cium uptake in muscle cells, resulting in type
IT fiber contraction [4]. Low vitamin D levels
lead to muscle fiber destruction, which may
affect the maintenance of muscle mass and
skeletal muscle function [5].

A systematic review encompassing 38 studies
[6] revealed that 15 of these studies identi-
fied vitamin D deficiency in patients with JIA.
Furthermore, vitamin D deficiency correlated
with increased disease activity in this patient
population. Considering the onset of JIA at a
younger age, in comparison with other rheu-
matic diseases, disease activity in adulthood
[7], high rates of vitamin D deficiency among
patients with JIA [6], the negative effect of
disease-related factors not only on bone [8]
but also on muscle mass and strength [9; 10],
the study aimed to investigate the status of
vitamin D and its relationship with disease ac-
tivity, muscle-related indicators, fatigue, and
physical activity.

Materials and methods

Study design and patients. The present
study is a single-center, cross-sectional in-
vestigation conducted at the Rheumatology
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Department of the Communal Noncommer-
cial Institution “St. Michael’s Hospital of Kyiv
City” in Kyiv, Ukraine, between December
2020 and December 2022. The study popula-
tion was comprised of patients with JIA aged
18 and older who sought consultative care at
the medical facility. The inclusion criteria were
patients with JIA between 18 and 44. Exclu-
sion criteria comprised the systemic subtype
of JIA; patients with chronic diseases resulting
in severe organ failure; hormonally active dis-
eases of the thyroid and parathyroid glands;
oncological conditions; acute and chronic in-
fectious diseases; any clinically significant dis-
orders or diseases that impeded mobility; and
individuals who had taken products or dietary
supplements containing vitamin D at doses
exceeding 800 IU per day during 12 months
preceding the commencement of the study.
Of the 88 examined patients, 70 JIA patients
were included in the study based on inclu-
sion and exclusion criteria. After obtaining in-
formed consent from all patients to participate
in the study, anamnesis and clinical data were
collected, and anthropometric measurements
were performed with subsequent calculation
of the body’s mass index (BMI, kg/m?). The
Commission on Bioethical Expertise and Re-
search Ethics of the Bogomolets National Med-
ical University approved the study (registra-
tion number 138 dated 10.11.2020).

Assessment of clinical-related variables
and disease activity. A general clinical ex-
amination of patients was carried out with its
inclusion in analysis variables: age (years),
gender (male/female), duration of the dis-
ease, blood level of erythrocyte sedimen-
tation rate (ESR), C-reactive protein (CRP),
Swollen Joint Count (SJC28), Tender Joint
Count (TJC28) and the patient’s Visual Ana-
logue Scale for global disease activity (VAS)
and Global assessment of health (marking 10
points between very good and very bad). Dis-
ease activity was measured using the follow-
ing Disease Activity Score (DAS-28) [11] for
patients with polyarticular subtype and clinical
Juvenile Arthritis Disease Activity Score (cJA-
DAS27) [12; 13].

Vitamin D Status. Laboratory examination
consisted of clinical and biochemical blood
analysis to determine 25(OH)D concentra-
tion in blood serum by enzyme immunoassay
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Ti 3axBoptoBaHHs (BALL) Ta rnobanbHa ouiHKa
CTaHy 340poB’a nauieHTa (10-6anbHa Wwkana
BiA «Ayxe pobpe» A0 «Ayxe noraHo»). Ak-
TUBHICTb XBOpO6W BMMiptOBanu 3a AOMOMOrow
wkanu Disease Activity Score (DAS-28) [11]
AN MauieHTiB 3 NOAIapTUKYNAPHUM NiATUMNOM
i KniHiyHOi wkanun Juvenile Arthritis Disease
Activity Score (cJADAS27) [12; 13].

Crartyc BitamiHy D. JlabopaTopHe o6CTexeH-
HS OXOMKBAN0o KJiHIKO-6iOXiMiYHMIA aHani3
KPOBi 3 BM3HayeHHAM KoHueHTpauii 25(0H)D
y cupoBaTui KpoBi iMyHOdDEPMEHTHUM MeTo-
aom (Abbot, CLLUA). OnTuManbHUn piBEHb Bi-
TaMmiHy D BiaAnoBigaB 3HayeHHAM, WO A0piB-
HioBann abo nepesuwysanu 75 Hmonb/n (30
Hr/mMn), noro HepocTaTHicTb (HBA) — B Mexax
50-75 Hmonb/n (20-30 Hr/mn), ABO - Huxkue
50 Hmonb/n (20 Hr/mn) [14; 15]. BitamiH D
BM3Ha4yanM B OCiIHHbO-3MMOBWIM nepiog 4acy.
JopaTkoBO BCTaAHOB/OBANMW piBHI napaTrop-
MOHY Ta CMpPOBATKOBOro anbbyMiHy B TOW ca-
MW OeHb, WO M piBeHb BiTaMiHy D.

OuiHka noka3HHWKIB M’A30BOi Macn Ta M's1-
30Boi cman. MNokasHUKM M'A30BOI CUIU OLi-
HIOBanM 3a AOMNOMOrol KWUCTbOBOrO AMHAMO-
meTpa JAMAR (Sammons Preston Inc., CLUA).
MokasHMKKM MiHepanbHOI LWiNIbHOCTI KiCTKOBOI
TKaHuHn (MLUKT) Ta ™M’'a30BOi Macu, AK-0T
aneHauKynsapHa 3HexupeHa mMaca (A3M) [16]
Ta ii iHgekc (IA3M) [17], BumiptoBanun 3 BUKO-
PUCTaHHAM ABOXEHEePreTUYHOI pPeHTreHiBCbKOi
abcopbuiomeTpii (APA) Ha npunagi HOLOGIC
Explorer (HOLOGIC, CLUA) Ta kopuryeBanu 3
ypaxyBaHHSAM aHTPOMOMETPUYHUX MOKA3HUKIB
(A3M/maca Tina [18]; ASM/IMT [19]).

onutyBasIbHUKMU. AHKETYBaHHA MpPOBOAUIIN
3a [0MOoMOrol OnMuTyBasibHUKIB, ajanTtoBa-
HUX OO MeTW AoCniaXeHHs. PiBeHb @i3n4HOI
AKTUBHOCTI Naui€EHTIB BMBYANN 3 BUKOPUCTAH-
HAM MiXHapOAHOro onuTyBalbHUKa i3UYHOI
aktmBHocTti (International Physical Activity
Questionnaire, IPAQ) [20; 21]. KopoTky ¢op-
MYy OMNUTYBaJIbHUKA, CKNAaAEeHOro 3 CEMU MYHK-
TiB, 3aCTOCOBYBa/N AN OUIHKW TPUBANOCTI
hi3MYHOI aKTMBHOCTI BiA MOMiIpHOi 4O BWUCOKOI
IHTEHCUBHOCTI. Pe3ynbTtatm 6ynu BupaxeHi y
dopmaTti MetaboniyHuin eksiBaneHT (MET) /
XBUIVMHU Ha TwxAeHb. BTOMy ouiHoBanu 3a
[0MoMOrod KOpPOTKOro onuTyBasibHMKa 3 13
nuTaHb «®yHKUiOHaNbHa ouiHKa Tepanii Xpo-
HIYHMX 3axBoptoBaHb - BTOoMa» (Functional
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Assessment of Chronic Illness Therapy -
Fatigue, FACIT-F) [22], ae Buwi 6anu Bignosi-
[AtoTb MEHLWIiN BTOMI.

CratuctuyHmMii aHasi3. inotesy npo Hop-
ManbHUA pO3NOAIS AOCAIAXYBaHUX napame-
TpiB nepesBipsnM 3a [AOMNOMOrol KpUTepito
Wanipo-Yinka. KinbKicHi AaHi HasBoaunun vy
BUrNA4i cepefHbOro 3HayeHHs Ta CTaHAaapT-
Horo BiaxuneHHsa (SD) a6bo mepiaHu (Me) Ta
25 i 75 npoueHTunie [Q25 %-Q75 %]. AkicHi
NOKA3HWKM HajaBanun y BUrnsaai abCconioTHUX
i BIAHOCHWMX 4acToT. [MopiBHAHHA pe3ynbTaTiB
MK BOMaA He3anexXHWMM rpynaMmm npoBoanimv
3a gonomoroto U-kputepito MaHHa-YiTHi, Kpu-
Tepito Kpyckana-Yonnica ta x? (Xi-kBaapar).
Ons BussneHHa dakTopis pusnky OB BUKO-
HyBanu oAHo- Ta 6aratodakTopHy NOriCTUYHI
perpecii; 3B’a30K MiX 3MiHHUMK Ta B/ Bupa-
Xanun gK BigHoweHHs waHcis (BLW) 3 Bigno-
BiAHMMK 95 % poipunmu iHTepBanamu (AI).
CTaTMCTUUYHWIA aHani3 NpoBOAWAN 3@ AOMNOMO-
roto nporpamu R (V.4.2.3). KpuTnyHmn piseHb
3HaYyyLOCTi NpY nNepesipui CTaTUCTUYHUX rino-
Te3 y gocnigkeHHi craHosus 0.05.

Pe3synbTatn

Ycboro Ao gocnigxeHHs 6ynm 3anydeni 70 na-
uieHTiB 3 OIA. Bik xBOopux KonuBascs Big 18 go
25 pokiB. MNauieHTiB xiHo4oi cTaTi 6yno 60 %,
yonosivoi - 40 %. CepeaHa TpMBanicTb 3axBo-
ptoBaHHA cTaHoBumna 11.0 pokis (7.0-17.0).

Craryc Biraminy D y monoaux nrogei 3 IOIA
OB BusasneHo y 44 / 70 nauieHTiB (63 %),
HBAO - 22 / 70 (31 %), onTuManbHWI piBeHb
25(0OH)D - 4/70 (6 %). Cepea XiHOK po3mno-
Ain 6ys Takum: B[ BUABNEHO Y 27 naui€eHTOK
(38.57 %), HBA - 12 (17.14 %), onTumManb-
HUA piBeHb — 3 (4.29 %). Cepen 4o0noBiKiB
OB BusaBneHo y 17 nauieHTiB (24.29 %),
HBA - 10 (14.29 %), onTuManbHW piBeHb — 1
(1.43 %). Cepepn xiHOK BiacoTok oci6 3 4B
6yB BUWMM (38.57 %) NOpIiBHAHO 3 YoNoBiKa-
Mn (24.29 %), ane pi3HMusa He 6yna AOCTOBIp-
Hoto (xi-kBagpaTt 0, p = 1). OnTuManbHU pi-
BeHb BiTaMiHy D BMSABNEHO NuLe B HEBENUKOI
KiNbKOCTI NauieHTIB, K cepes XiHoK (4.29 %),
Tak i cepen vonogikis (1.43 %). Mpwn BCix nig-
Tunax FOIA BigMiyeHO BMCOKMI BiACOTOK OCi6 3
OB, ocobnmBo npu NepcucTyro4voMmy osiiroap-
TPpUTI Ta NoniapTUKynsapHoMy PO-HeraTMBHOMY
nigTuni OIA, ane us pisHuus He 6yna craTuc-
TWUYHO 3Hauywot (xi-kBagpat 1.59, p = 0.9).
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(Abbot, USA). Optimal vitamin D level corre-
sponded to values equal to or exceeding 75
nmol/l (30 ng/ml), insufficiency - in the range
of 50-75 nmol/l (20-30 ng/ml), deficiency -
below 50 nmol/I (20 ng/ml) [14; 15]. Vitamin
D was assessed in the autumn and wintertime
period. Additionally, the parathyroid hormone
and serum albumin levels were detected on
the same day as the vitamin D level.

Assessment of muscle mass indicators
and muscle strength. Muscle strength val-
ues were assessed using the JAMAR wrist dy-
namometer (Sammons Preston Inc., USA).
Bone mineral density and muscle mass indi-
cators such as appendicular lean mass (ALM)
[16] and skeletal mass index (SMI) [17] were
measured using dual-energy X-ray absorp-
tiometry (DXA) on the HOLOGIC Explorer
device (HOLOGIC, USA) and were adjusted
for anthropometry where appropriate (ALM/
weight [18]; ALM/BMI [19]).

Questionnaires. Patients were assessed using
a specifically designed multifaceted question-
naire tailored to the objectives of this study.
Patients’ physical activity level was studied
using the International Physical Activity Ques-
tionnaire (IPAQ) [20; 21]. A short form of the
questionnaire, comprising seven items, was
employed to evaluate the duration of physi-
cal activity ranging from moderate to vigorous
intensity. The results were expressed in the
metabolic equivalent (MET)/minutes per week.
Fatigue was assessed using the Functional As-
sessment of Chronic Illness Therapy - Fatigue
[22] (FACIT-F) short 13-item questionnaire
where higher scores represent lower fatigue.

Statistical analysis. The hypothesis of nor-
mal distribution of the studied parameters was
performed using the Shapiro-Wilk criterion.
Quantitative data are presented as mean and
standard deviation (SD) or the median (Me)
and 25 and 75 percentiles [Q25%-Q75%].
Qualitative indicators are presented as abso-
lute and relative frequencies. A comparison of
results between two independent groups was
performed using the Mann-Whitney U test,
Kruskall-Wallis, and the x2 (chi-square) crite-
rion. Univariable and multivariable logistic re-
gression was performed to identify risk factors
for vitamin D deficiency; the association be-
tween the variables and low vitamin D was ex-
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pressed as odds ratios (OR) with correspond-
ing 95% confidence intervals (CI). Statistical
analysis was performed with R (V.4.2.3). The
critical significance level when testing statisti-
cal hypotheses in this study was 0.05.

Results

A total of 70 JIA patients were included in the
study. The age of patients ranged from 18 to
25. Most patients were female, 60 %, and
40 % were male. The median duration of the
disease was 11.0 years [7.0-17.0].

Vitamin D status in young adults with JIA
Deficiency of 25(OH)D was observed in 44/70
patients (63%), insufficiency of 25(0OH)D
was observed in 22/70 patients (31%), and
an optimal level of 25(0OH)D was observed
in 4/70 patients (6%). Among females, de-
ficiency of 25(OH)D was observed in 27 pa-
tients (38.57%), insufficiency - in 12 patients
(17.14 %), and optimal level - in 3 patients
(4.29%). Among males, deficiency of 25(0OH)
D was observed in 17 patients (24.29%), in-
sufficiency - in 10 patients (14.29%), and
optimal level - in 1 patient (1.43%). Wom-
en have a higher percentage of patients with
vitamin D deficiency (38.57%) compared to
men (24.29%), but the difference was not
significant (X-squared 0, p=1). An optimal
level of vitamin D is observed only in a small
percentage of patients, both among women
(4.29%) and men (1.43%). There was a high
rate of patients with vitamin D deficiency in
all JIA subtypes, especially in persistent oli-
go-arthritis and polyarticular RF-negative JIA
subtypes, but it was not statistically signifi-
cant (X-squared 1.59, p=0.9).

Comparison of disease-related data in
young adults with JIA with deficiency vs
non-deficiency vitamin D status

In the assessment of patients with vitamin D
deficiency compared to those with non-defi-
ciency, the following changes were observed:
BMI in the 25(OH)D deficiency group was
57.5 £ 11.8 kg/m?; in the non-deficiency
group, it was 68.0 £ 13.6 kg/m?, p=0.001.
Parathyroid hormone in the 25(OH)D defi-
ciency group was 59.7 + 8.3 pg/mL; in the
non-deficiency group, it was 44.8 = 14.6 pg/
mL, p< 0.001. Serum albumin in the 25(0H)
D deficiency group was 42.1 £ 2.7 g/L; in the
non-deficiency group, it was 44.1 + 4.3 g/L,
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MopiBHAHHA KJIHIYHNUX | /1abopaTopHNUX
nokasHMKIiB y Mosiogux gopocsnx 3 IOIA
3i 6e3 4B4

Mpwu 3ictaBneHHi nauieHTiB 3 ABA Ta 6e3
AediunTty BUSABNEHO Taki 3MiHu: IMT y rpyni 3
ABA craHosmB 57.5 £ 11.8 kr/m?, 6e3 ABO -
68.0 £ 13.6 kr/M2, p=0.001. NMapaTnpeoigHumn
ropmoH y rpyni 3 Bl ctaHosuB 59.7 £+ 8.3 nr/
mn, 6e3 B4 - 44.8 £ 14.6 nr/mn, p <0.001.
CupoBaTkoBuii anbbymiH y rpyni 3 AB[ cta-
HoBMB 42.1 = 2.7 r/n, 6e3 ABO - 44.1 £ 4.3
r/n, p=0.01. binb 3a BALWL y rpyni 3 AB/J cTa-
HoBuB 39.2 £ 21.3, 6e3 AB - 25.1 £ 18.1,
p=0.006. KBC Ta KIC m™mix agsoma rpynamu
6ynun takmmm: 3.0 [2.0-5.0] npotn 2.0 [1.0-
2.0], 0.04; 2.0 [0.0-3.0] npotn 0.0 [0.0-
1.0], p=0.007, BianoBigHO. AKTMBHICTb 3a-
xBoptoBaHHA 3a DAS28-LLUOE, DAS28-CPb Ta
CcJADAS27 y rpyni 3 4B ctaHoBuna 3.3 [2.5-
4.5], 6e3 ABO - 2.8 [2.0-3.7], p=0.04; 2.6
[2.3-3.3] npotn 2.6 [2.3-3.3], p=0.01; 10.0
[7.0-16.0] npotn 3.0 [0.0-9.2], p< 0.001,
BignoBigHo. [emorpadiyHi, kKniHiuHi Ta nabo-
paTOpHi MOKa3HWKW BCiX MNAUIEHTIB, a TakKoX
NOPIBHAMBHUI aHani3 M nauieHTamu 3 i 6e3
OB HaBeneHi B Tabn. 1.

Original research: Clinical sciences

MopiBHsaaHHs MLLKT, noka3HWUKIiB M’s130BOi
Macu Ta cnsiu B Mosiognx gopocsinx 3 FOIA
3i 6e3 B4

Mpw 3ictaBneHHi MLKT Mix nauieHTamu 3 i 6e3
OB 6ynun BusBNeHi [OCTOBiIpHi BiAMIHHOCTI
woao Kictok nepeannivyga: MLWKT craHoBU-
na 0.497 £ 0.076 r/cM2 npotn 0.558 + 0.083
r/cm2, p=0.003; T-kputepin: -1.57 + 1.47
npotn -0.83 £ 1.37 (p = 0.04); Z-kputepiin:
-1.52 £ 1.43 npotn -0.72 £ 1.38 (p = 0.02).
BuaBneHo 3HauyHi BIAMIHHOCTI B MOKa3HMKax
M'A30BOI Macu: 3arajibHa 3HeXupeHa Maca,
A3M Ta IA3M 6ynu HwxuuMm B rpyni 3 OB
nopiBHsaHO 3 rpynoto 6e3 ABA: 37.9 = 10.2
Kr npotu 44.2 = 9.9 xr, p = 0.014; 5.6 £ 1.2
npotm 6.9 = 1.6, p = 0.001; 16.3 £+ 5.0 npoTu
20.1 £ 5.5, p=0.005, signosigHo. Cuna cTtuc-
HeHHs 6yna MeHwoto B rpyni 3 4BA: 18.2 £ 7.0
npotn 22.2 £ 8.3, p = 0.04. MNopiBHAHHA MO~
kasHukiB MLLUKT, m'a30B0i Macu Ta cunm B MO-
nogmx popocnux 3 HOIA 3 i 6e3 1B/l HaBeaeHe
B Tabn. 2.

®dakropu, nos’szaHi 3 [B[f], y monoamx
Aopocnnx 3 FOIA

Bula aKTUBHICTb 3axBOpPHOBAHHSA 3a IiHAEK-
com cJADAS27 (BLU 1.15, 95 % AI 1.06-1.28,

Tabanysa 1

OemorpadiuHnin, kniHiuyHMM i GioximMiuHnMi npodini Bcix naudieHTis 3 KOIA
Ta BianoBiAHO A0 cTaTycy BiTaMiHy D

[MokasHuK 25(0OH)D < 50 nmol/l | 25(0OH)D > 50 nmol/I P Yci nauieHTn 3 IOIA
Bik, poku 20.0 [18.5-25.2] 21.5[19.0-24.7] 0.49 20.0 [18.0-25.0]
IMT, kr/m? 20.3 £ 3.2 23.2+ 4.4 0.001** 21.4 £ 3.9
TpwvBanicTb 3aXBOPHOBaHHSA, POKMK 13.0 [7.0-18.0] 10.0 [7.0-14.6] 0.29 11.0 [7.0-17.0]
LLIOE, Mmm/ropg, 10.0 [6.0-25.0] 12.0 [3.5-19.7] 0.40 12.0 [5.0-22.7]
CPB, mMr/n 4.6 [4.0-22.2] 4.0 [1.3-5.8] 0.17 4.1 [2.0-16.0]
25(0OH)D, HMonb/n - - - 44.4 + 18.9
MapaTtropmoH, nr/mn 59.7 £ 8.3 44.8 £ 14.6 <0.001** 52.2 £ 13.1
AnbbyM™iH, r/n 42.1 + 2.7 44.1 + 4.3 0.01%* 42.8 £ 3.5
KBC28 3.0 [2.0-5.0] 2.0 [1.0-2.0] 0.04* 2.0 [2.0-4.0]
Kncas 2.0 [0.0-3.0] 0.0 [0.0-1.0] 0.007** 1.0 [0.0-2.0]
BALL, MM 39.2 £ 21.3 25.19 £ 18.1 0.006** 34.0 £ 21.2
DAS28-LLUOE 3.3 [2.5-4.5] 2.8 [2.0-3.7] 0.04* 2.8 [2.0-3.7]
DAS28-CPb 2.6 [2.3-3.3] 2.6 [2.3-3.3] 0.01%* 3.2 [2.5-4.0]
cJADAS27 10.0 [7.0-16.0] 3.0 [0.0-9.2] <0.001** 7.5 [3.0-14.5]
FACIT, 6anun 30.5+11.9 29.2 £ 11.1 0.65 30.0 = 11.6
®A, MET/xB 727.5 [439.6-1256.2] | 3276.0 [1449.0-5195.7] | <0.001** | 1030.0 [497.6-3440.5]

[aHi BigobpaxeHi sik cepeaHe = SD abo Me (25 %-75 %) BianosigHo Ao po3noainy; * - p<0.05; ** - p<0.01. CkopouyeH-
Hs: OIA - toBeHinbHWIA igionatnuHuin apTpuT; 25(0H)D - 25-rigpokcuBiTamin D; IMT - iHaekc macu Tina; WOE - weua-
KicTb ocigaHHs epuTpoumnTiB; KBC - KinbkicTb 6ontounx cyrnobis; KIMC - kinbkicTb npunyxnux cyrnobis; BALL - BisyanbHa
aHanorosa wWkana; DAS - iHAeKC aKTUMBHOCTI 3axBoptoBaHHSA Disease Activity Score; cJADAS - KAiHIYHMI iHOEKC aKTUB-
HOCTI 3axBoptoBaHHs Juvenile Arthritis Disease Activity Score; FACIT Functional Assessment of Chronic Iliness Therapy -
Fatigue - dyHKUiOHanbHa ouiHKa NiKyBaHHA XPOHIYHMX 3axBoptoBaHb — BTOMa; ®A - di3nyHa aKTUBHICTb.
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p=0.01. Pain by VAS in the 25(0OH)D deficiency
group was 39.2 + 21.3; in the non-deficiency
group, it was 25.1 £ 18.1, p=0.006. TIJC and
SJC between the two groups were as follows:
3.0 [2.0-5.0] vs 2.0 [1.0-2.0], p=0.04; 2.0
[0.0-3.0] vs 0.0 [0.0-1.0], p=0.007, respec-
tively. Disease activity by DAS28-ESR, DAS28-
CRP, and JADAS27 in the 25(0OH)D deficiency
group was 3.3 [2.5-4.5]; in the non-deficiency
group, it was 2.8 [2.0-3.7], p=0.04; 2.6 [2.3-
3.3]vs 2.6 [2.3-3.3], p=0.01; 10.0 [7.0-16.0]
vs 3.0 [0.0-9.2], p< 0.001, respectively. The
demographic, clinical, and disease-related
data of all patients, along with a comparative
analysis between those with deficiency vita-
min D levels and those with non-deficiency vi-
tamin D levels, are detailed in Table 1.

Comparison of BMD and muscle-related
indicators between young adults with JIA
with low and normal vitamin D status

In the comparison of BMD between patients with
low and normal vitamin D, significant differ-
ences were observed at total ulna-radius BMD:
BMD 0.497 £+ 0.076 g/cm?2 vs. 0.558 + 0.083
g/cm2, p = 0.003; T-score: -1.57 £ 1.47 vs.
-0.83 £ 1.37, p = 0.04; Z-score: -1.52 £ 1.43
vs. -0.72 £ 1.38, p = 0.02. Significant differ-

Original research: Clinical sciences

ences in muscle-related indicators were identi-
fied, with total lean mass, SMI and ALM being
lower in a group with low vitamin D relative
to those with sufficient levels: 37.9 £ 10.2 kg
vs. 44.2 £ 9.9 kg, p=0.014; (5.6 £ 1.2) vs.
6.9 £ 1.6, p=0.001; 16.3 £ 5.0 vs. 20.1 £ 5.5,
p=0.005, respectively. Handgrip strength was
lower in a group with low vitamin D: 18.2 £ 7.0
vs 22.2 + 8.3, p=0.04. A comparison of BMD
and muscle-related indicators between young
adults with JIA with low and normal vitamin D
status is presented in Table 2.

Factors associated with low vitamin D in
young adults with JIA

Higher disease activity by cJADAS27 (OR 1.15,
95% CI 1.06-1.28, p=0.002), lower BMI (OR
0.81, 95% CI 0.69-0.93, p=0.005), lower ALM
and physical activity level (OR 0.87, 95% CI
0.78-0.96, p=0.008; OR 0.98, 95% CI 0.97-
0.99, p< 0.001, respectively) were associated
with deficiency of vitamin D in young adults
with JIA in univariable logistic regression. In
multivariable logistic regression, only physical
activity remains significant (OR 0.97, 95% CI
0.96-0.99, p=0.04). Factors associated with
vitamin D deficiency in young adults with JIA
are presented in Table 3.

Table 1

Demographic, clinical, and biochemical profile of all JIA patients
and according to vitamin D status

Variable 25(0OH)D < 50 nmol/I 25(0OH)D > 50 nmol/I p-value All JIA patients
Age, years 20.0 [18.5-25.2] 21.5[19.0-24.7] 0.49 20.0 [18.0-25.0]
BMI, kg/m? 20.3+£3.2 23.2+4.4 0.001** 21.44£3.9
Duration of JIA, years 13.0 [7.0-18.0] 10.0 [7.0-14.6] 0.29 11.0 [7.0-17.0]
ESR, mm/h 10.0 [6.0-25.0] 12.0 [3.5-19.7] 0.40 12.0 [5.0-22.7]
CRP, mg/I 4.6 [4.0-22.2] 4.0 [1.3-5.8] 0.17 4.1 [2.0-16.0]
25(0OH)D, nmol/L - - - 44.4+18.9
Parathyroid hormone, pg/mL 59.7+8.3 44.8+14.6 <0.001** 52.2+13.1
Serum albumin, g/L 42.1+2.7 44.1+4.3 0.01%* 42.8+3.5
TIC28 3.0 [2.0-5.0] 2.0 [1.0-2.0] 0.04* 2.0 [2.0-4.0]
SJ1C28 2.0 [0.0-3.0] 0.0 [0.0-1.0] 0.007** 1.0 [0.0-2.0]
VAS, mm 39.2+21.3 25.19+18.1 0.006** 34.04£21.2
DAS28-ESR 3.3 [2.5-4.5] 2.8 [2.0-3.7] 0.04* 2.8 [2.0-3.7]
DAS28-CRP 2.6 [2.3-3.3] 2.6 [2.3-3.3] 0.01* 3.2 [2.5-4.0]
cJADAS27 10.0 [7.0-16.0] 3.0 [0.0-9.2] <0.001%* 7.5 [3.0-14.5]
FACIT score 30.5+11.9 29.2+11.1 0.65 30.0+11.6
PA, MET/min 727.5[439.6-1256.2] | 3276.0 [1449.0-5195.7] | <0.001** | 1030.0 [497.6-3440.5]

Data are displayed as mean £ SD, or Me (25-75%) according to distribution; * - p<0.05; ** - p<0.01. Abbreviations:
JIA - juvenile idiopathic arthritis; 25(0OH)D - 25-hydroxyvitamin D; BMI - body mass index; ESR - erythrocyte
sedimentation rate, CRP — C-reactive protein; TJC - tender joint count; SJC - swollen joint count; VAS - visual analog
scale; DAS - disease activity score; cJADAS - clinical Juvenile Arthritis Disease Activity Score; FACIT - Functional
Assessment of Chronic Illness Therapy,; PA - physical activity.
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Tabamys 2

MLLKT Ta m’a30Bi noka3HUkKN B Mmosioanx gopocnux 3 FOIA BignoBigHo
Ao cTtaTtycy BitamiHy D

[MokazHuK | 25(0OH)D < 50 HMonb/n | 25(0OH)D > 50 HMonb/n | P | Yci nauieHTn 3 IOIA
MNMonepekoBuit Biaain xpebra
MLLKT, r/cm2 1.017 £ 0.213 0.996 + 0.157 0.67 1.009 + 0.193
T-kpuTepin -0.10 £ 1.54 -0.84 £ 1.44 0.61 -0.96 £ 1.50
Z-KpuTepin -0.88 £ 1.55 -0.81 £ 1.42 0.85 -0.86 £ 1.49
LLlnika cTerHoBoi KiCTKu
MLUKT, r/cm2 0.859 + 0.202 0.852 + 0.157 0.86 0.856 +£ 0.186
T-kpuTepin -0.93 £ 1.25 -0.44 £ 1.25 0.12 -0.75 £ 1.26
Z-KpuUTepin -0.76 £ 1.32 -0.38 £ 1.22 0.24 -0.62 £ 1.29
CrerHoBa KicTka
MLUKT, r/cm2 0.936 + 0.181 0.926 £ 0.137 0.81 0.932 £ 0.165
T-kpuTepin -1.01 £ 1.33 -0.49 £ 1.13 0.11 -0.82 £ 1.28
Z-KpuTepin -1.01 £ 1.28 -0.51 £ 1.14 0.11 -0.83 £ 1.24
YnbTpaaucTanbHUM BiAAiN NPOMEHEBOI KiCTKW
MLUKT, r/cm2 0.394 £ 0.072 0.429 + 0.098 0.09 0.407 £ 0.083
T-KkpuTepin -1.21 +£ 1.48 -0.61 £ 1.57 0.11 -0.99 £ 1.53
Z-KpuUTepin -1.21 +£ 1.46 -0.58 £ 1.55 0.09 -0.98 +£ 1.52
KicTkn nepegnnivus
MLUKT, r/cm2 0.497 £ 0.076 0.558 + 0.083 0.003** 0.519 + 0.084
T-kpuTepin -1.57 £ 1.47 -0.83 £ 1.37 0.04* -1.31 £ 1.41
Z-KpuUTepin -1.52 + 1.43 -0.72 £ 1.38 0.02* -1.23 £ 1.46
TinobynoBa
MLLKT, r/cm2 1.061 £ 0.133 1.072 £ 0.081 0.72 1.605 + 0.114
T-KpuTepin -1.08 £ 1.41 -0.79 £ 1.09 0.32 -0.97 £ 1.32
Z-KpuTepin -0.88 £ 1.42 -0.66 £ 1.11 0.51 -0.80 £ 1.31
BMiCcT MiHepanbHUX pe4yoBUH, Kr 2.2 £ 0.6 2.2+ 0.4 0.68 2.2 £ 0.5
Xunposa maca, Kr 18.7 £ 12.3 23.6 £17.6 0.18 20.5 £ 14.6
3HeXunpeHa Maca, Kr 37.9 £ 10.2 44.2 £ 9.9 0.01%* 40.2 £ 10.5
A3M, kr 16.3 £ 5.0 20.1 £ 5.5 0.005** 17.7 £ 5.4
IA3M, kr/3picT? 56 +1.2 6.9+ 1.5 0.003** 6.1 £1.5

A3M/maca Tina 0.2 = 0.06 0.2 = 0.07 0.36 0.2 = 0.06
A3M/IMT 0.81 + 0.24 0.88 + 0.25 0.26 0.83 £ 0.24
Cuna CTUCKaHHS, Kr 18.2 £ 7.0 22.2 £ 8.3 0.04* 19.7 £ 7.7

[aHi BinobpaxeHi ak cepeaHe £ SD; * - p<0.05; ** - p<0.01. CkopoyeHHs: IOIA - (OBEHINbHUI idionaTUYHUIA apTpuT;
25(0OH)D - 25-rigpokcmitaMid D; MLLKT — MiHepanbHa WiNbHICTb KiCTKOBOT TKaHWHU; A3M - aneHAnKYNsSipHa 3HEXUpeHa
Maca; IA3M - iHaeKkc aneHAMKYNSApHOI 3HeXupeHoi macu; IMT - iHaekc macu Tina.

p =0.002), meHwwnn IMT (BLU 0.81, 95 % AI
0.69-0.93, p = 0.005), Huxui piBHi A3M Ta odi-
3n4HOi akTuBHocTi (BLU 0.87, 95 % AI 0.78-
0.96, p = 0.008; BLL 0.98, 95 % A1 0.97-0.99,
p< 0.001, BianoBiaHo) 6ynu nos’sa3aHi 3 ABL
y Mmonoamx pgopocnux 3 FOIA B 0AHO(aKTOpPHIMN
NOriCTUYHIN perpecii. ¥ 6aratodakTopHii no-
riCTUYHIN perpecii Tinbkn i3MYHa aKTUBHICTb
3anuwmnaca ctatmyHo 3Hadywor (BL 0.97,
95 % [AI 0.96-0.99, p = 0.04). dakTopw,
nos’s3ani 3 B4 y monoamnx gopocnux 3 OIA,
HaBeaeHi B Tabn. 3.
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O6roBopeHHA

BaraTto gocnigXeHb AeMOHCTPYOTb 3HaYHYy Mo-
wupenicte ABA i HBL cepep giten i monoaux
popocnnx 3 HOIA [23-29], BK/IOYHO 3 BUSB-
NEeHHSM 3B'A3KY MK HU3bKWUM PiBHEM BiTaMiHy
D i BUWOK aKTUBHICTIO 3axBoptoBaHHs [30]. B
OAHOMY 3 OCTaHHiX gocnigxeHb HB/ crnocTtepi-
ranacsa y 80.6 % nauienTiB, a ABO - 3.9 %
[31]. Pe3synbTatm MeTa-aHanizy Nisar i cni-
BaBT., SIKWIA y3araabHuB AaHi 19 gocnigXeHb,
BKa3ylTb Ha BMCOKY 4acTtoTy HBJ B 0cCi6 3
IOIA [32]. Cxoxi pani 6ynm onyb6nikoBaHi
Pelajo Ta cniBaBT. [33], aki suasunn OBO vy
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Table 2

BMD and muscle-related data in young adults with IA according to vitamin D status

Variable | 25(0H)D < 50 nmol/I | 25(0OH)D>50 nmol/l | p-value All JIA patients
Lumbar spine
BMD (g/cm?2) 1.017 £ 0.213 0.996 + 0.157 0.67 1.009 £ 0.193
T-score -0.10 £ 1.54 -0.84 £ 1.44 0.61 -0.96 £ 1.50
Z-score -0.88 £ 1.55 -0.81 £ 1.42 0.85 -0.86 £ 1.49
Femoral neck
BMD (g/cm?2) 0.859 + 0.202 0.852 + 0.157 0.86 0.856 + 0.186
T-score -0.93 + 1.25 -0.44 £+ 1.25 0.12 -0.75 £ 1.26
Z-score -0.76 £ 1.32 -0.38 £ 1.22 0.24 -0.62 £ 1.29
Total hip
BMD (g/cm?2) 0.936 + 0.181 0.926 £+ 0.137 0.81 0.932 £ 0.165
T-score -1.01 £ 1.33 -0.49 + 1.13 0.11 -0.82 + 1.28
Z-score -1.01 £ 1.28 -0.51 +£ 1.14 0.11 -0.83 £ 1.24
Ultra-distal radius
BMD (g/cm?) 0.394 £+ 0.072 0.429 £ 0.098 0.09 0.407 £ 0.083
T-score -1.21 £ 1.48 -0.61 £ 1.57 0.11 -0.99 £ 1.53
Z-score -1.21 £ 1.46 -0.58 £ 1.55 0.09 -0.98 £ 1.52
Total forearm
BMD (g/cm?2) 0.497 £ 0.076 0.558 £+ 0.083 0.003** 0.519 + 0.084
T-score -1.57 £ 1.47 -0.83 £ 1.37 0.04* -1.31 £1.41
Z-score -1.52 £ 1.43 -0.72 £ 1.38 0.02* -1.23 +£ 1.46
Total body
BMD, g/cm?2 1.061 £ 0.133 1.072 £ 0.081 0.72 1.605 £ 0.114
T-score -1.08 £ 1.41 -0.79 £ 1.09 0.32 -0.97 £ 1.32
Z-score -0.88 £ 1.42 -0.66 £ 1.11 0.51 -0.80 £ 1.31
BMC, kg 2.2 £ 0.6 2.2+ 0.4 0.68 2.2 £ 0.5
Fat mass, kg 18.7 £ 12.3 23.6 £ 17.6 0.18 20.5 + 14.6
Lean mass, kg 37.9 £ 10.2 44,2 £ 9.9 0.01* 40.2 £ 10.5
ALM, kg 16.3 £ 5.0 20.1 £ 5.5 0.005** 17.7 £ 5.4
SMI, kg/height2 5.6 £1.2 6.9 £ 1.5 0.003** 6.1 £1.5
ALM/weight 0.2 + 0.06 0.2 £ 0.07 0.36 0.2 = 0.06
ALM/BMI 0.81 £ 0.24 0.88 £ 0.25 0.26 0.83 £ 0.24
Handgrip strength, kg 18.2 £ 7.0 22.2 £ 8.3 0.04* 19.7 £ 7.7

Data are displayed as mean £ SD; * - p<0.05; ** - p<0.01. Abbreviations: JIA - juvenile idiopathic arthritis; BMD -
bone mineral density; 25(0OH)D - 25-hydroxyvitamin D; BMC - bone mineral content; ALM - appendicular lean mass;
SMI - skeletal muscle mass index; BMI - body mass index.

Table 3
Univariable and multivariable logistic regression analyses:
factors associated with low 25(OH)D in young adults with JIA
Variable Univariable analysis Multivariable analysis
OR | 95%cCI [ p-value OR | 95%ct | p-value
s F _ -

e M 1.11 0.41-3.04 0.84 - - =
Age, years 1.00 0.93-1.07 0.99 - - -
BMI, kg/m? 0.81 0.69-0.93 0.005%* - - -
cJADAS27 1.15 1.06-1.28 0.002%* - - -

ALM, kg 0.87 0.78-0.96 0.008** - - -
PA, MET/min 0.98 0.97-0.99 <0.001** 0.97 0.96-0.99 0.04*

* - p<0.05; ** - p<0.01. Abbreviations: JIA - juvenile idiopathic arthritis; OR - odds ratio; CI, confidence interval; F -
female; M — male; BMI - body mass index; cJADAS - clinical Juvenile Arthritis Disease Activity Score; ALM - appendicular
lean mass; PA - physical activity.
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Tabanys 3

OpHodakTopHUi | 6aratodakTOpHMA NOriCTUUYHI perpeciitHi aHanisu:
cdakTopum, acouiinoBaHi 3 4B, y monoaux gopociaunx 3 OIA

OaHOoaKTOpHUI aHani3 BaratodakTopHuin aHani3
[MokasHuK
BW | 95%n41 | P BW | 95 % A1 | P
)K —_ -

Crate 4 1.11 0.41 - 3.04 0.84 - - .
Bik, poku 1.00 0.93 - 1.07 0.99 - - -
IMT, kr/m? 0.81 0.69 - 0.93 0.005** - - -
cJADAS27 1.15 1.06 - 1.28 0.002** - - -

A3M, kr 0.87 0.78 - 0.96 0.008** - - -
®A, MET/xB 0.98 0.97 - 0.99 <0.001** 0.97 0.96 - 0.99 0.04*

* - p<0.05; ** - p<0.01. CkopoyeHHs: OB - pgediunt BiTamiHy D; HOIA - t0BeHiNbHUI igionatnyHmn apTtpuT; BLU -
BiAHOWEHHSA waHciB; X - xiHkn; Y — yonosikn; IMT - iHaekc macu Tina; cJADAS - KNiHIYHMIN iHAEKC aKTUBHOCTI 3axBO-
ptoBaHHs Juvenile Arthritis Disease Activity Score; A3M - aneHAnKyNnspHa 3HexupeHa Maca; A — i3nyHa aKTUBHICTb.

13 %, a HB[ - 42 % xBopwux Ha lOIA, 30kpemMa
TUX, XTO OTpuMyBaB BiTaMiH D. BogHoyac He
6yno BCTaHOB/IEHO 3B'A3KY MiX piBHEM 25(0H)
D Ta aktmeHicTio HOIA 3a cJADAS-27, 3a BU-
HATKOM LIOMHO [AiarHOCTOBAHUX MALUIEHTIB,
y SIKMX CnocCTepiraBcad He3HayHWI HeraTus-
HUI KOpensuinHW 3B'A30K. 3rigHO 3 AaHUMU
Comak Ta cnisasT. [29], AB4 6yno BigMmive-
HO B 19.1 % oci6 3 IOIA, npuyomy 6inbLicTb
(72.3 %) mann HBA. BignosigHo oo Stawicki
Ta cnigasT., B/ 6yB nowunpeHuii y nauieHTiB
3 lOIA (67.2 %), He3anexHo BiA aKTUBHOCTI
3axXBOpPIOBaHHA Ta MapkepiB 3ananeHHs [34].
Ha npotmsBary ubomy, de Sousa Studart Ta
cniBaBT. [35] cnocTtepiranu OB nuwe y 8 %
Aiten 3 IOIA. BogHouac pieHi 25(0OH)D y cupo-
BaTui KpoBi xBopux Ha HOIA Ta 3p0poBuKX OCi6
6ynn Cxoxi Ta He BiAPI3HANNCS 3a5eXHOo BiA
BapiaHTa Ta TsXKocCTi nepebiry KOIA. Hawe go-
CNigXXeHHs NpoAeMOHCTPYBasio AOCUTb BUCOKI
nokasHuku B4 ta HB[ y Monoanx 4opocnmx
3 IOIA (63 % Ta 31 % BIiANOBIAHO) Ta nuwe
HEeBe/NIMKY YacTKy MauUi€HTIB 3 OMTUMasbHUM
piBHeM BiTaMiHy D (6 %).

[aHi npo B3aEM0O3B’A30K Mix piBHeM 25(0OH)D
Ta aKTUBHICTIO 3aXBOPIOBAHHSA € AOCUTb Cyrne-
peunuBmMu. Stagi Ta cnisaBT. [23], niaTBEp-
OVBLUN HAABHICTb AOCTOBIPHO 3HMXEHOro piB-
Hs 25(OH)D y nauieHTiB 3 pi3HMMKU NigTUNAMK
OIA, BusiBUAN, WO B AiTen 3 akTUBHUM nepebi-
roM 3axBoploBaHHA Ta / abo vacTumm peum-
AvBaMu koHueHTpauia 25(0OH)D y cupoBartui
KpOBi 6ysia HMXKYO0, HiXK B OCi6 3 HEaKTUBHUM
nepebirom 3axBoploBaHHA. Y aesdkux nybnika-
uisx 6yna BCTaHOBAEHa AOCTOBipHa 3BOPOTHA
Kopensuisa Mix piBHem 25(0OH)D y cupoBartui

v}

KPOBi M aKTMBHICTIO 3axBoptoBaHHA [29; 30;
36-38], ane BOHa He 6yna niagTBepAXeHa B
iHWKX poboTax [24; 25; 27; 33; 39]. Hawe
[OCNioKEeHHS NPOAEMOHCTPYBaso 3B'930K MiX
aKTUBHICTIO 3axBoptoBaHH4 Ta B[], noka3as-
WKn, WO MauiEHTN 3 HU3bKUM piBHEM BiTaMiHYy
D Manu BuWYy aKTUBHICTb 3aXBOPIHOBAHHA 3a
inHoekcamm DAS28 i cJADAS27, oTxe, MMOBIp-
HicTb OB/ 36inbwyBanacsa Ha 15.7 % Ha KOXx-
He 3pocTaHHs iHaekcy cJADAS27.

Mu He BUABUIM 3HAYYLLOIO 3B'I3KY MiX NoKas-
Hukamm MLWIKT Ta OB, 3a BUHATKOM LiNsHKMK
KicToK nepeannivyys. Lle NoACHIOETbCA TUM, WO
He Tinbku BiTaMiH D, a 11 TpMBane 3acToCcyBaH-
HS rNOKOKOpTUKOIAiB [23] | TpmBanuii 3ananb-
HUA npouec [40] TakoX MOXYTb BMAAMBATU
Ha LWiSIbHICTb KICTKOBOI TKaHWHW, pe3ynbTaTu
aocnigxeHb HeobxigHoO iHTepnpeTyBaTh 3 0be-
PEXHICTIO.

BitamiH D B3aeMonoB’a3aHuin 3 (i3nYHOO aK-
TUBHICTIO B NnauieHTiB 3 IOIA [41]. Ocobu 3 HOIA
4YacTo BiAYYBaAOTb NEPEBTOMY, WO MOxe 6yTu
NoB’sA3aHO 3 aKTUBHICTIO 3aXBOPIOBaHHSA, 6onem
i yHKUiOHanbHUMKM obMexeHHsMu [42; 43].
Hu3bKkKMiA piBeHb BiTaMiHy D MOXe noripwyBaTtu
Ui CUMMTOMM, OCKiNIbKW BiH MA€ iMyHOMOAYOKO-
Yi BNAaCTUBOCTI M1 € OAHWM i3 DaKTOpiB PO3BUTKY
BTOMM, WO 3YMOBJIOE 3HMKEHHSA Di3NYHOI aK-
TUBHOCTI B TaKux nauieHTis [44]. Y HawoMy no-
CNigXeHHi M1 He BUSBMNUM 3B'A3Ky Mix OB/ i
BTOMOIO, afie EANHUM (PaKTOpPOM, LIO 3anuLLaB-
Cs1 AOCTOBiIpHMM Yy 6aratodakTOpHOMY aHanisi,
6yna @i3nyHa aKTMBHICTb, WO TICHO MOB’A3aHa
3i 3q0poB’saM M'a3iB i BiTamiHOM D. Tomy potpu-
MaHHS NPOCTUX peKoMeHAalil, SK-0T nigTpu-
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Discussion

Many studies demonstrate a high prevalence of
vitamin D deficiency and insufficiency among
children and young adults with JIA [23-29],
including finding an association between low
vitamin D and higher disease activity [30].
In one of the recent studies, vitamin D insuf-
ficiency was observed in 80,6% of patients,
and vitamin D deficiency in 3.9% of patients
[31]. The meta-review by Nisar et al., which
summarized the results of 19 studies, indicat-
ed a high frequency of vitamin D insufficiency
in patients with JIA [32]. Similar data were
published by Pelajo et al. [33], who found vi-
tamin D deficiency in 13% and insufficiency in
42% of JIA patients, including those receiving
vitamin D. At the same time, no association of
25(0OH)D levels with JIA activity by JADAS-27
was noted, except a subgroup of newly diag-
nosed patients, who had an insignificant neg-
ative correlation. According to Comak et al.
[29], a deficiency of 25(OH)D was observed
in 19.1% of patients with JIA, and the ma-
jority (72.3%) had insufficient vitamin D. Ac-
cording to Stawicki et al., vitamin D deficiency
was common in patients with JA (67.2%), re-
gardless of disease activity and inflammatory
markers [34]. In contrast, de Sousa Studart
et al. [35] found vitamin D deficiency in only
8% of children with JIA living in the equatorial
region, and the serum 25(0OH)D levels were
similar in patients with JIA and healthy indi-
viduals. They did not vary depending on the
variant and severity of JIA. Our study demon-
strates relatively high rates of vitamin D defi-
ciency and insufficiency in young adults with
JIA (63% and 31%, respectively) and only a
small proportion of patients with optimal vita-
min D level (6%).

Dataontherelationship between serum 25(0H)
D levels and disease activity are highly con-
troversial. Stagi et al. [23], having confirmed
the presence of significantly reduced 25(0OH)
D levels in patients with various JIA subtypes,
found that in children with active disease and/
or frequent relapses, serum 25(0OH)D concen-
tration was lower than in children with inac-
tive disease. Some publications have found a
significant inverse correlation between serum
25(0OH)D levels and disease activity [29; 30;
36-38], but it has not been confirmed in other
studies [24; 25; 27; 33; 39]. Our study con-
firmed an association between disease activity
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and vitamin D deficiency, demonstrating that
patients with low vitamin D had higher dis-
ease activity by DAS28 and cJADAS27; thus,
the odds of vitamin D deficiency increased by
15.7% for each increase in JADAS27.

Our study observed no significant association
between BMD and vitamin D deficiency, except
in the forearm region. This is explained by the
fact that not only vitamin D but also long-term
use of glucocorticoids and the duration of the
disease [23], as well as the inflammatory pro-
cess [40], could affect bone density, and the
results of studies must be interpreted carefully.

Vitamin D is interrelated with physical activi-
ty in patients with JIA [41]. Patients with JIA
often experience severe fatigue, which may
be associated with disease activity, pain, and
functional limitations [42; 43]. Low levels of
vitamin D may worsen these symptoms, as
vitamin D has immunomodulatory properties
and is one of the factors in the development
of fatigue that contributes to reduced physical
activity in such patients [44]. In our study, we
did not find an association between vitamin D
deficiency and fatigue, but the only factor that
remained valid in multivariable analysis was
physical activity, which is closely related to
muscle health and vitamin D. Therefore, the
implementation of such simple recommenda-
tions as maintaining optimal levels of vitamin
D and encouraging more physical activity can
bring additional benefits to patients with JIA.

Limitations

There was a relatively small study group of JIA
patients and a cross-sectional study design.
Strengths of the study: this was the first study
that studied the relationship between vitamin D
status and muscle-related indicators, physical
activity, and fatigue in young adults with JIA.

Conclusion

A high frequency of vitamin D deficiency and
insufficiency has been identified in patients
with JIA at rates of 63% and 31%, respec-
tively. Patients with low vitamin D status ex-
hibited lower muscle mass indicators, reduced
physical activity, and increased disease activ-
ity. The results of our study emphasize that
patients with JIA should be recommended to
assess their 25(0H)D levels to clarify their vi-
tamin D status, which will inform subsequent
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MaHHSA ONTMMasibHOro piBHA BiTaMiHy D i 3ao0xo-
YeHHS A0 i3NYHOI aKTUBHOCTI, MOXe NPUHECTU
[0AaTKOBY KOPUCTb nauieHTam 3 HOIA.

O6mMerxxeHHSA

BiaHoCHO HeBenuka BWbipka nauieHTiB 3 HOIA
Ta OAHOLIEHTPOBMUI NepexpecHuin amsanH € 06-
MEXEHHSAMU HaLoro AoCNiaAXeHH4. [NpoTe BOHO
Ma€ i nepesaru: uUe neplwe AOCAIOXKEHHS, WO
BMBYAIO B3AaEMO3B'SA30K MiX CTaTyCOM BiTaMiHy
D i M'a30BMMM NOKa3HMKaMU, i3NYHOIO aKTUB-
HICTIO Ta BTOMOIO B Mosioanx gopocnunx 3 KOIA.

BucHOBKM
Y nauienTiB 3 KOIA BUSBNEHa BUCOKa 4YacToTa
Aediunty Ta HefoCcTaTHOCTI BiTaMiHy D (63 %

Original research: Clinical sciences

Ta 31 %, BignosigHo). Ocobu 3 pediunTom
BiTaMiHy D Manu HMXYi MOKa3HMKW M’'A30BOi
Macu, HegoCTaTHIO di3UYHY aKTUBHICTb i BULLY
aKTUBHICTb 3aXBOPIOBaHH4A. Pe3ynbTaTu Halwo-
ro 4OCNIAXEeHHS NiAKPEeCnoTb, WO nauieHTaM
3 IOIA BapTo BM3HauyaTu piBeHb 25(0OH)D ans
YTOYHEHHS CTATyCy BiTaMiHy D, WO A03BONUTL
npuiiMaT NoAanblli pileHHs Wwoao crpaTerii
NiKyBaHHS. 3Baxatoun Ha AOBeAeHUN 3B'S30K
MK aediuntom BiTaMiHy D, di3M4HOO aKkTuB-
HICTIO 1 aKTMBHICTIO 3aXBOPOBAHHS, AOLINIbHO
NpoBOAUTM KOpeKLUito piBHA BiTamiHy D nic-
Ng OUIHKW CTaTyCy, a TaKOoX peKoMeHayBaTwu
nigBMLWEHHS (i3nYHOi aKTUMBHOCTI BiAMOBIAHO
0O piBHA NIArOTOBKW MauieHTa Ta KIIHIYHUX
notpeo.
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