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Jep>kaBHHH 00J1iKOBHI HOMep: 0212U001595

Jep>kaBHUH peecTpauiliHUI HOMeP: 0109U001721

Oco06J1uBi TO3HAYKHU: Binkpura

HJaTa peectpaunii: 14-02-2012

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: Jledinur Bitaminy D Ta 3aXBOpIOBaHHS KiCTKOBO-M'130BOI CHCTEMH (OCTEOIIOPO3, OCTE0APTPO3) y

JII0JIeN Pi3HOrO BiKy
IToyaToK eTamy: 01.2009
3akiH4YeHHs eTamy: 12.2011

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOpUAUYHOI 0coou (a0o ITIB ¢izuyHOi 0c06H): JlepxkasHa ycraHOBa "[HCTUTYT
reponToJiorii AMH Vkpainn"

Kopg 3a €IPIIOY: 01897908

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBiriHHS: Akagemis MequyHuX HayK YKpainu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 430-40-68

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHs IOPHIAHYHOI 0ocoou (a6o ITIB pizuyHO0i 0co6H): HanjonanbHa akapemis

MeJMYHUX HayK YKpaiHu

Kopg, 3a €EIPIIOY: 00061125

Micue3HaxoaKeHHS: ByJI. ['epueHa, 12, M. Kuis, KuiBceka 0671, 04050, YkpaiHa
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380444893981

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikarnii BuzaTkis i KpeaguryBaHHs (KITKBK): 6561040

dakTuyHHi 00car ¢piHaHCYBaHHS (THC. TPH.): 729.6




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JedinuT Bitaminy D Ta 3aXBOPIOBaHHS KiCTKOBO-M's130BOi CMCTEMU (OCTEOIIOPO3, OCTE0APTPO3) Y JII0HEN Pi3HOTO

BiKy

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Vitamin D deficiency and diseases of the musculoskeletal system (osteoporosis, osteoarthritis) in people of all ages

Pedepat yKpaiHCBKOIO:

MeTa goCIiIPKeHHS - BUBYUTU POJib Ae(iuuTy BiTamiHy D y pO3BUTKY 3aXBOPIOBAaHb KiCTKOBO-M'SI30BOi CUCTEMU
(ocTeonopos, ocTeoapTpo3) y JIoAel pisHOro BiKy. MeToy JOCIIiIKEHHS: OpTONeJUYHe OCIiI>KeHHS,
aQHKeTyBaHH4 (OLiHKa BUPaKe€HOCTi 60s1b0BOr0 cuHapomy: BAIIl, ECOS-16, EuroQool-5D, Ponanpna-Moppica,
anbroQyHKUiOHaNbHUN iHJeKC JIekeHa, aHKeTa o410 (PaKTOpiB pU3UKY OCTEONOPO3Y Ta IEPEIOMIB);
aHTPOIIOMETPHUYHE [IOCJIIKEHHS; IBOXeHEepreTHYHa PeHTreHiBCbKa JeHCUTOMETPisl (BU3HAYeHHS MiHepasbHOI
Ii7TbHOCTI XpeOTa, KiCTOK IepeArliyys, CTETHOBOI KiCTKH, BCbOTO CKeJIeTa); peHTreHorpagis rpyaHoro,
[IOTIIEPEKOBOTO BiAliy XpedTa 3 HaCTYIHOK PEHTTeHMOP(OMETPIi€l0; yIbTPa3ByKOBa EHCUTOMETPIs; 6ioximMiuHe
IOCJIiIKeHHs KpOBi (KaJbliil KpOBi, JinigHnii mpodisb), e1IeKTPOXeMiNIOMiHECLIEHTHUI METO]I, LOCIiIpKEHHS
MapkepiB KicTkoBoro metabosiamy, 25(OH) Bitamina D, napatropmona. PesynbraTu. B eninemiosioriugiit yacTui
POOOTH BUBYAINCS YACTOTA JNe@illuTy Ta HEJJOCTATHOCTI BiTaMiny D cepeq, 1OpOCoro Ta AUTSYOro HaCeJICHHSL.
HocminxkeHo, mo auuie 4,6 % sxureniB Ykpainu maiots 25(OH) Bitamin D B Meskax HOpMY, Y 13,6 % BinmiueHo
HEeJIOCTaTHICTh, a B 81,8 % - nediuuT Bitaminy D. IcHye HeraTuBHUH 3B's130K MK piBHeM 25(OH)BiTaminy D Ta
napatropmoHoM (r=-0,16 P<0,00001). BropunHuii rinepnaparrpeos giarHoctysascs y 11,9 % Bunankis. BiporigHo
Bulli nokazHuku 25(OH)Bitaminy D MaloTb )XuTeJii NiBAeHHUX o6acTell YKpaiHu Ta MallieHTy B JITHIO IOpY.
Yacrora pedinuty Bitaminy D cepen, nuTsyoro HacejaeHHs cknanae 92,2 %, HefocTaTHOCTI Bitaminy D - 6,1 %.
Bropunnuii rinepnapaTtupeos peectpyerbes y 0,9 % Bunankis. Y giteit nmybepraTHOTro nepiony Ha Tii fedinuty
BiTaMiHy D iCHye HeraTUBHUI TiCHUI NOCTOBIDHUH 3B'S130K MK PiBHEM IIapaTTOPMOHY Ta IIOKa3HUKAMU
yJIbTPa3BYKOBOI JEHCUTOMETPIi, TAKUMH SIK iHJieKC MinHocTi (r=-0,19, p<0,05), ekcTpanoaboBaHUi OKa3HUK
MiHepaJIbHOI 1IiIbHOCTI KicTKOBOI TKaHuHU (r=-0,19, p<0,05) Ta mupokocmyrose ocyabyieHHs yabTpa3ByKy r=-0,23,
p<0,01). 3a pe3ysbTaTamu KOpeJSLiHOrO aHali3y, He BUSIBJIEHO BiporifHux 3B'a3KiB Mk 25(OH)BiTaminom D Ta
nokasHukamu DXA, ipore y mogeit mosogue 60 pokiB Ha QoHi nediuuTy Bitaminy D icHye gOCTOBipHUI
HETaTUBHUM 3B'A30K MK pIBHEM IapaTTOPMOHY Ta MiHEPaJIbHOIO LIJIbHICTIO KICTKOBOI TKAHUHU: [1I0IIEPEKOBUN
Bigmin xpeo6ta (r=-0,14, p=0,03), muiika crerHoBoi Kictku (r=-0,18, p<0,003), mpoxcrMManbHUI Biffil CTErHOBOI
Kictku (r=-0,16, p<0,009), BepxHi kinuieku (r=-0,18, p<0,003), HkHi KiHyisku (r=-0,20, p<0,001), nepenmnuivus 33 %
(r=-0,20, p<0,001). Y rpyni nauieHTis i3 nediuurom Bitaminy D BigmidaloTbcs c1abKi JOCTOBIPHI KOpeJIsILifHi
3B'13ku M 25(OH)BiTaminom D i octeokanbuunom (r=0,17, p=0,03) ta 25(OH)BiTaminom D i ?-izomepom C-
KiHLIeBOro TejienenTuay kosareny I runy (r=0,16, p=0,04), siki BincyTHi y nauieHTiB i3 HOpMasbHUM piBHEM BiTaMmiHy
D. Cepen nanjieHTiB i3 ocTeoapTpo3om nedinut Bitaminy D peectpyBaBcs y 79,5 % 06CTeXXeHUX, HEJOCTATHICTD -
16,9 % ornanytux. PiBens 25(OH)BiTaminy D B MeXax HOpMHU AiarHOCTyBaBcs aulie y 3,6 % nauieHTiB. CepenHi
nokaszHuku 25(OH)Bitraminy D He 3anexxanu Bifj CTyIeHs ypakeHHs KOJIIHHUX Ta KyJIbLIOBUX cyrio6is (p>0,05). ¥
Nali€HTIB i3 0CTE0APTPO30M Ha TJIi TSKKOro Ta oMipHOro gedinuty Bitaminy D iHgekc 60s110 3a mkasnowoo BAIIL 6yB
IOCTOBIpHO BUILIVMM y TIOPiBHSIHHI i3 rpynoto nauieHTiB y sikux 25(OH)Bitamin D Bume 50 HMomb /11 ((39,2+6,6) Ta
(57,8+11,8) npotu (22,4+8,1) 6anis BignosinHo (P<0,05)). [TokazHUKU SIKOCTIi XXUTTSI 32 mKanoo EuroQoL-5D B
nanjeHTiB i3 piBHeM 25(OH)Bitaminy D Buie 50 HMOJ1b /71 6y/11 JOCTOBIPHO HIDKYMMU B IIOPIBHSIHHI i3 cepeiHiM
[IOKa3HUKOM Y TalieHTiB i3 pediunrom Bitaminy D ta cknanu (3,17+0,91) nporu (5,05+0,39) Ta (5,69+0,54) 6anu
(p<0,05). ¥ nanienTis i3 octeonopo3om nedinut Bitaminy D peectpyetbcest B 80,7 % obcTexxeHux. HemocTaTHICTb
BiTaminy D miarHoctoBaHa B 11,5 %, y 7,9 % naujienTis piBens 25(0OH)D 3HaxonuThCs B Mexkax HOpMu. YacToTa

BTOPMHHOTO rineprnaparvupeosy ckiagae 13,9 %. 225 nauieHTiB i3 0CT€Onopo3oM B aHaMHe3i XUTTS MaJIi [1epeIOMHU.



Cepep Hux 82,2 % nanieHTu i3 nedinurom Bitaminy D Ta numie y 7,1 % o6CTeXXeHuX i3 HOpMaJIbHUM piBHEM
25(OH)BiTaminy D. V 16,4 % XBOpHX i3 OCTEOIIOPO30M PEECTPYBAJINCS IIEPEJIOMU Tisl XpebLiB. BeprebpasbHi
IIepeJIoOMHU B IIEPEBaKHIN CBOiil GiyIbIIOCTi 3ycTpivanucs y nauieHTis i3 gedinutom BitaMiny D (86,5 %).
IHTEHCHBHICTL 60JILOBOTO CUHIPOMY Y IIONIEPEKOBOMY Bizlijii Xpe6Ta 6ysa JOCTOBIPHO BULIOK Y MAI[i€HTIB i3
TSDKKMM Ta IOMipHUM Jediuntom Bitaminy D Ta ckiana (43,1+3,51) Ta (45,4+3,63) 6anu npotu (14,0+14) 6amniB y
nanjeHTiB i3 piBHeM 25(OH)Bitaminy D B mexxax Hopmu (p<0,05). [TokazHUKU SIKOCTi XXUTTS 32 Kajoo EuroQoL-5D
B naulieHTiB i3 piBHeM 25(OH)BiTaminy D B Me>kax HOpMU GYJIM JOCTOBIPHO HIDKYMMMU B TIOPiBHSIHHI i3 rpynamu i3
TSDKKMM Ta IOMipHUM Jediuntom Bitaminy D Ta cknanu (2,0+1,53) 6anu npotu (4,6+0,30) Ta (5,0+0,34) 6amnis
BignosigHo (p<0,05).

Pedepar aHI1iliCbKOIO:

The purpose of the study - to examine the role of vitamin D deficiency in the development of the musculoskeletal
system diseases (osteoporosis, osteoarthritis) in people of all ages. Methods: the orthopedic examination,
questionnaires (Scale VAS, EuroQol-5D, Roland-Morris, Ecos-16, 1-min. test IOF, fractures form); anthropometric
studies, dual-energy X-ray absorptiometry (spine, forearm, femur, total body, body composition), X-ray of thoracic
and lumbar spine, followed by X-ray morphometry, ultrasound densitometry; X-ray of hand, bone turnover
markers in blood serum. Methods: the orthopedic examination, questionnaires (Scale VAS, ECOS-16, EuroQool-5D,
Roland-Morris, Leken index, a questionnaire on risk factors of osteoporosis and fractures), anthropometric
studies, dual-energy X-ray absorptiometry (spine, forearm, femur, total body, body composition), X-ray of thoracic
and lumbar spine, followed by X-ray morphometry, ultrasound densitometry, biochemical blood analysis (calcium,
lipid profile), bone turnover markers in blood serum, 25 (OH) vitamin D, parathyroid hormone . Results: In the
epidemiological part of the work it was determined the frequency of deficiency and insufficiency and vitamin D
among adults and children. Only 4.6% of Ukrainians have a 25 (OH) vitamin D in the normal range, the 13.6%
observed have insufficiency, and in 81.8% deficiency of vitamin D. There is a negative association between 25 (OH)
vitamin D and PTH (r =- 0,16 P <0,00001). Secondary hyperparathyroidism was diagnosed in 11.9% of cases.
Significantly higher level of 25 (OH) vitamin D among residents of the southern regions of Ukraine and during
summer. The frequency of vitamin D deficiency among children is 92.2%, of vitamin D - 6,1%. Secondary
hyperparathyroidism is recorded in 0.9% of cases. In children of pubertal age and with vitamin D deficiency it was
found the negative significant association between levels of parathyroid hormone and ultrasound densitometry
data, such as strength index (r =- 0,19, p <0,05), the extrapolated bone mineral density (r = - 0,19, p <0,05) and
broadband ultrasound attenuation (r =- 0,23, p <0,01). In clinical part of research it was determined the association
between bone mineral density (BMD) and the level of 25 (OH) vitamin D. According to the results of correlation
analysis, no significant relationship between 25 (OH) vitamin D and DXA, but in people younger than 60 years with
vitamin D deficiency it was found significant negative association between PTH and DMD: the lumbar spine (r = -
0,14, p = 0,03), femoral neck (r =- 0,18, p <0,003), proximal femur (r =- 0,16, p <0,009), upper extremities (r = - 0,18,
p <0,003), lower extremity (r =- 0,20, p <0,001), forearm 33% (r =- 0,20, p <0,001). In patients with vitamin D
deficiency observed weak correlation between the 25 (OH) vitamin D and osteocalcin (r = 0,17, p = 0,03) and 25
(OH) vitamin D and ?-Tx (r = 0,16, p = 0,04), which were absent in patients with normal levels of vitamin D. Among
patients with osteoarthritis, vitamin D deficiency was detected in 79.5% of patients, insufficiency in 16.9% of
examined patients. Normal level of 25 (OH) vitamin D was registered only in 3.6% of patients. Averages 25 (OH)
vitamin D does not depend on the degree of osteoarthritis (p> 0,05). Intensity of pain syndrome by VAS score was
higher in patients with severe and moderate vitamin D deficiency compared with whom 25 (OH) vitamin D was
above 50 nmol /1 ((39,2 + 6,6) and ( 57,8 + 11,8) vs. (22,4 + 8,1) points, respectively (P <0.05)). Quality of life and
EuroQoL-5D indexes in patients with a level of 25 (OH) vitamin D above 50 nmol /] were significantly lower than in
patients with vitamin D deficiency ((3,17 + 0,91) against (5,05 + 0,39) and (5,69 = 0,54) scores (p <0.05)). In patients
with osteoporosis, vitamin D deficiency is recorded in 80.7% of patients. Vitamin D deficiency - 11.5%, 7.9% of
patients has normal 25 (OH) D level. The frequency of secondary hyperparathyroidism is 13.9%. 225 patients had
osteoporotic fractures in history of life. 82.2% of them had vitamin D deficiency. 16.4% patients have vertebral



fractures. Vertebral fractures mostly occurred in patients with deficiency of vitamin D (86,5%). The intensity of
pain in the lumbar spine was significantly higher in patients with severe and moderate vitamin D deficiency and
was (43,1 £ 3,51) and (45,4 + 3,63) points against the (14,0 + 14) points patients with a level of 25 (OH) vitamin D in
the normal range (p <0.05). Quality of life and EuroQoL-5D indexes were significantly lower in patients with a level
of 25 (OH) vitamin D in the normal range compared to groups with severe and moderate vitamin D deficiency and
were (2,0 *1,53) points against the (4 6 + 0,30) and (5,0 + 0,34) points, respectively (p <0.05).

Inpekc YIK: 616.7, 616.72-007.248-053.9
Koau TeMaTHYHHX PyOPHK: 76.29.40
KepiBHHUKH po6oOTH

Biacue IlpizBuuie Im's I10-0aThKOBI: [ToBoposHiok Biaaucias Bonogumuposuy, Byrenko T'ennaniii

Muxannosuy

HaykoBH# CTYIiHB: 1. Mef, H.
BueHe 3BaHHSI: npodecop
InenTudikarop ORCID ID:

JoparkoBa inHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: Crioci6 AiarHOCTHKU OCTEONEHIYHOTO CHPOMY i3 BPaXyBaHHSIM PiBHS
25(0OH)Bitaminy D

Ha3zpa HTII anriiicbKo10: Method of diagnostics of osteopenic syndrome in base of the levl of vitamin D
HTII, sixy nepezn6ayasiocsi CTBOPUTH:

IIpuunnmu, yepe3s aki HTII ne 6ysi0 cTBOpeHoO:

OTpuMaHi pe3yJIbTaTH: iarHOCTUKA

l'asmy3b 3acTOCyBaHHS:

PeecTparifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Jledpiuur sitaminy D peectpyerbes y 81,6 % Hacenenns Ykpainu. Y siozeit i3 nedinntom itaminy D
4aCTOTa NIE€PEJIOMIB, OCTEOIIEHIYHOTO CMHIIPOMY Ta BTOPUHHOTO TillepriapaTupeo3y AJOCTOBIPHO BUILA Y ITOPiBHAHHI
i3 manieHTamu i3 HopMasbHMMHU BeandrMHamu 25-OH Bitaminy D. IcHye 0CTOBIpHUI HETraTUBHM KOPEIALIAHNN
3B'SI30K MiX Besin4nHOI0 25-OH BitamiHoM D Ta piBHeM napaTropMoHy, IOKa3HMKaMU MapKepiB KiCTKOBOI pe30opoiii

Ta JaHUMU ABOMOTOHHOI PEHTTeHiBChKOI IEHCUTOMETPIi.
ConiaibHO-€eKOHOMIYHA cnpsamoBaHicTe HTII:
Bnyins HTII Ha moBKiJjis:
BnposaaskeHHst HTII: Briposampkeno
ITpakTuyHa peasnizanis HTTI
IToyaTok eramy: 06.2011-12.2015
3aKiHYeHHs eTaly:
Cno>kuBavi NPOAYKILii: nikyBasbHO-npodiakTHyHi 3aKk1anu YKpainu
IlepcrieKTHBHI PUHKH: kpainu CH]|
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAI0THCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IToTeH1iaIbHUE 0OCST IIPOJASKY, THUC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:
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