
























































































































































































































































6.1. U3Boau

B namero npoy4Base ycranossiBame HamaneHa KKMII, uzpasena upesz BHI
SDS npu 20,37% OT BCHYKH U3CIEABAHU NAIIUEHTH C JIOII METa0OIUTEH KOHTPOII.
W3zssara Ha 3/IT1 B mo-paHHa BB3pacT, KakKTO U MO-ToJIIMaTa MPOABIKUTETHOCT Ha
3a00JIIBAaHETO OKa3BaT HE3aBUCUM HEraTHBeH eeKT BbpXy HaTpynBaHeTo Ha KMIIT
IIpHU TE3W MalWEeHTH. Y CTaHOBEHATa OT Hac jurca Ha xopenamws Ha BHI SDS ¢
HUBaTa Ha KOcTHUTE Mapkepu u ¢ HbAlc oT eqHa crpaHa, KakTo W JUIICaTa Ha
3HAUMMH Pa3IW4Yusid B HUBOTO Ha TJMKEMHYHHMS KOHTPOJ IPH MAlUEHTHTE C
MOHIKEeH W Te3u ¢ HopMmaneH BHI, Haif-BeposTHO ca cBBp3aHU C (akra, Ue
METa0OJIMTHUTE MapaMeTpH OTpa3sBaT MOMEHTHOTO CBCTOSIHUE Ha KOCTHarTa
0oOMsIHa, JIOKAaTO KOCTHAaTa IUTBTHOCT € IT0-CTabWieH BBB BpemeTo ¢axTtop. B
MOJKpena Ha ToBa € W (akThT, 4e oTKpuBame acormanus Ha HbAlc ¢ xoctaHute
MapKepH B o0Iara rpyma u3ciieiBaHu nanuenTy. [Ipeamnonara ce U BIMSHUETO U Ha
apyru Qakropu, karo HatpynBane Ha AGEs, okcuagaTtuBeH cTpec M Jp, YHETO
JefcTBHE ce KyMyJIpa C BpeMeTo. BeposTHO M3MEHEHHATa B KOCTHATA ILTBTHOCT
ce TOBJIMSBAT I0-0aBHO W/WIIM WHIUPEKTHO, pOJIS HIpae M pPa3BUTHETO Ha
MUKPOBACKYJIApDHU YCJIOXHEHMsI, KOUTO NEHUCTBAT TPallHO W NPOMEHAT KOCTHaTa
CTPYKTypa. bbIeno n3ciienBaHe Ha Tpyna NalUCHTH C BeYe HAJMYHU yCIO0XKHEHUS
Y CPaBHUTEJICH aHAIN3 C NMAIMEHTHU C JbITOTOAUIIEH JOOBP METa0OIUTEH KOHTPOI
61 MOTJI0 J1a JaJie OTTOBOP Ha TO3H BBIIPOC.

MetomgpT Ha BHI SDS ¢ mome3eH m 4YyBCTBUTENCH 3a OTKpHUBaHE Ha
HapyIIeHUs] B KOCTHOTO 3/IpaBe NP XpOHUYHO O0iHM Aena. Toil 1aBa Bb3MOKHOCT
3a aHAJIM3 Ha €BEHTYAJTHUTE OTKJIOHEHHUS C Bb3MOXKHU HACOKH 32 ITaTOr€HETHYHUTE
UM MexaHu3Mu. To3u MeTox OM MOI'BJI 1a CIIOMOTHE 32 OTKpUBAHE HA HApyLICHUS B
KOCTHOTO 3ApaB€ U IIpU HCO6XOILI/IMOCT, MNanuCHTUTE Ja 6’])I[aT HaCO4YBaHU KbM
JOIIBJIHUTENIHU HW3CIeABaHMs, BKIOUMTeNHO DXA, KakTo M 3a eBHTyaJlHU
MIOCIIe/IBAIIM TePaeBTUYHN MEPKH, T.€. OM MOI'BJI J]a Ce U3I0JI3Ba KaTO CKPUHUHTOB
METOI.

HeoOxonuMu ca JOHTUTYOUHAJIHM TPOYYBAaHHUS 3a TPOCIEAIBAaHE Ha
mpomernte B BHI SDS, kakTo W 3a omeHka Ha €BEHTYaJlHH HWHTCPBEHIINH —
mo100peH MeTabOINTEeH KOHTPOJ, IPpHeM Ha BUTaMHUH D, pu3ndeckn yrnpaxxeHus u
Ip, KakTO W Jaly € HaJIWIe Kopelaunus ¢ (pakTypHHS PUCK B Ta3H PHUCKOBA
TIOITyJIaIlHsl.
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KoctHa BB3pact

OmnpenensHeTo Ha KOCTHAa BB3PAacCT HAMHpa MIMPOKO MPUIIOKEHHE B
OLIEHKaTa Ha Ch3PSIBAHETO HA J1a/IeH MHAMBUI, 32 ITpOCie/siBaHe Ha JMHAMUKATA H,
KaKTO M 3a NMpeCKa3BaHe HAa OKOHYATETHUS PbCT. Upes n3mnoma3BaHe Ha mporpamara
BoneXpert ce mpeogomnsaBar peaniia HeTaTHBA HA MaHyaIHOTO U ompenensHe. [Ipu
MOBEYE OT IOJIOBHHATA MalueHTH (55.56%) uMa yCTaHOBEHU 3HAYMMH Pa3INdUs
MEXIy KOCTHaTa M XpOHOJIOTHYHATa BB3PacT. BeposTHM NMpHUYMHHU ca Ha IBPBO
MSACTO JIOIIUSI METAOOJUTEH KOHTPOJ, WHINBHIYAJIHH/TEHETHYHH OCOOEHOCTH,
BB3PACT NIPU HAYAJIOTO Ha ITy0epTeTa 1 akTyaleH Iy0epTeTeH CTaTyc.

7. IlpenopbKu 3a CKPUHUHI U NpPeBeHLHs HA KOCTHU HApyUWIeHUsl NMpHU
nena u noapacramu cbe 34T1

B®3 ocHOBa Ha mperiiena Ha JMTepaTypara W Ha HAmIUTe COOCTBCHH
pe3ynTati u3paboTHXME CIEIHUTE NPEHOPHKHA 32 CKPUHUHT W TIPCBCHIUSA Ha
KOCTHHTE HapyUICHUs MpH Jena u noapacteamy cbe 3/[T1, mokasanu cxeMaTuaHo
u Ha urypa 35:

1. PuckoBu MagueHTH, TOAXO AN 3a CKPUHUHT

v' C navano Ha 31T B npeanyGepTeTHUS TIEPHOLT

v" C naBHOCT Ha 3a00JIsIBAHETO Haj 5 TOAUHU

v’ Jlow raukemuyed koutpoi (HbAlc> 9%)

v/ Haiuyme Ha MMKPOBACKYJIapHH YCJIOKHEHUs (peTHHONaTws,
HeBpomnaTus, HeppormaTst)

v ChIbTCTBAIIH 3a00JIIBaHMS KaTo LeTHaKH, XHIIO-
/XMIIEPTHPEON U3 EM

v

AHaMHe3a 3a TIpeIxokaama GppaxTypa
v ®aMUIHOCT 32 0CTE0NOpO3a

2. CKpUHUHTOBHUTE M3CIICABAHNUS CIIE/IBA 12 BKIIIOYBAT:

v OueHKa HA XPaHUTEHUS IPHEM
v’ TlokasarenuTe Ha KauuueBo-pocopopHara 0OMAHA — CEPYMHO HHUBO
Ha Kamuii, pochop, maraesmii, PTH
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Hugo Ha 25(OH)Butamun D
Mapxkepu Ha KocTHa 0OMsHa - KocTHa A®D, ocTeokanuH, 6eTa Kpoc Jarc
Kanmmypus

AN NI NN

JluruTanHa peHTICHOBA paJurpaMMeTpHs 3a onpenensue MHaaekca Ha
xoctHO 3apase (BHI) u merosust SDS

[Ipenopwku 3a npeBeHIUS HA KOCTHUTE U3MEHEHUS

v TlogabpkaHe Ha J00bP META0OIMTEH KOHTPOJI

v OcurypsiBaHe Ha ONTUMAJIEH XPAHUTENEH BHOC — IOCTATHYHO KAJIHiA,
TIPOTEUHN

v PenoBHa QU3HUECKA AKTUBHOCT

v’ TlpekapBaHe Ha IOCTATHYHO BPEME HA OTKPUTO MPE3 JIETHUTE MECEIU

v CymiemenTanys ¢ BuTaMud D mpy ycTaHOBEH Ae(pUIUT

v' U30srBaHe Ha PUCKOBU (PAKTOPU KATO TIOTIOHOIYIIEHE, NPHEM Ha

AJIKOXOJI U JIp.
[IpocnensBane Ha MOCOUYEHHTE IOKA3aTeNd BEIHBK Ha 6 Mecema NpH

HaJIMYUE HA 3HAYMMHU OTKJIOHEHHS WIIM BEIHDBXK TOJUIIHO MPH JIMIICA HA
takuBa (Pwur. 35)
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®urypa 35. AIropurbM 3a CKPHHHHT U NPEBEHIHs HA KOCTHO 3acsiraHe NpH Jena u
noapacreamm cbe 3/{T1

[I'IauueHTu cbe 34T1

/ OueHKa 3a pUCKOBM (paKTopu: \

- AHTPOI‘IOMBTPH'-IHH nokKasaTenu

- W30CTaBaHe B NMMHeWNHWA pacTex
- TernoBeH ,ﬂ.eCpHLlHT

+ Jlow rnukemuyeH koHTpon (HbA1c>9%)
* AHAMHECTHUYHWU JaHHK

- Ha4ano Ha 3[ npeau nybGepTeTa

- OaBHOCT > 5 roauvHu

- HepgocTaTaTb4eH BHOC Ha Kanuvia u ButammH D

- HepgocTaTb4Ha (r3nyecka aKkTUBHOCT

- XpaHWUTenHW pascTpoicTBa (aHOPEeKCUA)

- NpeguLLHK dpakTypu

- MMKPOBACKYNAPHW YCNOXHEHNA

- CbMbTCTBALLM 3a00N1ABAHWNA — WMT.XKNe3a, uenwakuy

- paMWUNHOCT 3a ocTeonopo3a

e BUOXMMWUYHWU MapKepy Ha KanuMeBo-
ochopHaTa 06MAHA, BK. KanuuypuA.

» CneunduyHM Mapkepw 3a KOCTHa 0bmAHa

MNpocnenABaHe ¢ OLEHKa 38 PUCKOBM
hakTopM BEOHBLK rOAULLHO

« PeHTreHorpacuA Ha kmTka 3a BHI SDS

(oA | HE

Mopo6pAsaHe Ha HbA1c
OdonbnHUTENeH NPMEeM Ha Kanuwii MNpocnenAeaHe Ha Bcekwn 6 meceua oo
OonbAHWTENEH NPUEM HAa BUTaMuH D HOpManuaupaHe Ha nokasarenuvre

DuUaM4ecka aKTMBHOCT
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VIL. OBIIY U3BOIN

3axapHUAT AabeT C HaJayo B IETCKaTa BH3PACT C€ OTpa3siBa HEOIATOIPHATHO
BBPXY KOCTHOTO 3[]paBe — KOCTHH MapKepH U KOCTHA ILTBTHOCT.

3axapHuAT OUabeT IMOTHCKAa EAHOBPEMEHHO JBaTa OCHOBHM Hpoleca Ha
KOCTHaTa 0OMsHa - KOCTHOTO ()OpMHUpaHEe M KOCTHATa pe30ponus.

HaHI/IGHTI/ITe C HE3aJOBOJIUTCIICH TJIMKEMUYCH KOHTPOJ HUMAT MO-U3PA3CHO
IIOTUCKAHC Ha KOCTHOTO (l)OpMI/IpaHC B CpaBHCHUC C TE3U C )106”bp TaKbB.

KanueBo-dpocodopHara oOMsiHa mpH Jelia M MOJpPAcTBAIU ChC 3axapeH
Jquaber ChIIo € 3acerHara He3aBUCHMO OT CTaTyca Ha BUTaMuH D.

PuckoBuTe (akropu 3a 3acsarane Ha KOCTHOTO 3/paBe npu nena cse 3/T1 ca:

° He3aHOBOHI/ITeH€H MeTaboIUuTEH KOHTPOJI.

o [lo-manka BB3pacCT Ha U35Ba HA 3aXapHUsA ILI/Ia6eT.
o [lo-romsama IPOABIDKUTEIIHOCT Ha 3a00JIIBAHETO.
e HenocrathueH AJIMMCHTApCH BHOC Ha KaﬂHHﬁ.

HeobxonuMo e BpBekIaHEe HA CKPHHUHT 32 YCTAHOBSIBAHE Ha KOCTHO 3acsTaHe
npu nmanuentute cbe 3T 1, KoiTO Ja 3am0YHE OT IeTCKa Bh3pacT.

Codryepnata mporpama BoneXpert ¢ HOB, JeCHO JOCTBICH W Oe3BpeicH

METO/I 3a 00pa3Ha AMarHOCTHKA Ha KOCTHH IPOMEHH IIPH JIeIa ¥ IOAPACTBAIIH
cee 3/T1.
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VIII. MIPUHOCH

1. IIpuHOCH ¢ OPUTHHAJIEH XapaKTep:

ToBa e MBPBOTO KOMIDIEKCHO NMPOYYBAaHE HA KOCTHOTO 37paBe MPH Jema U
monpacteamy cbe 3[T1 B Bearapus.

3a IbpBU ITBT B CBETOBHATA JIMTEPATypa Ce U3I0JI3Ba cOPTyepHaTa mporpama
BoneXpert 3a olieHKa Ha KOCTHOTO 3[paBe Ha Aena 1 noapacraauy cse 3T1.

VYcraHoBu ce 3HadeHHEeTO Ha paHHOTO Hayano Ha 3/[T1 kato He3zaBHcUM
(akTop, 3acsAraiy HeraTUBHO KOPTHUKAIHATA KOCTHA TUIBTHOCT.

U3zpaboTenu 0s1xa MpenopbKy 3a CKPHHUHT U TIPEBEHIHS Ha HAPYIIEHO KOCTHO
3/paBe TpU PUCKOBUTE Jera u moapactamu cbe 3 T1.

2. an/IHOCl/l C NOTBHLPAUTEICH XapaKTEP U NPAKTHYECKA HACOYCHOCT:

EnHO OT ManKkoTO KOMIUIEKCHH MPOYYBAHUS 10 MOMEHTA, KOMTO H3CIIE/IBaT
€IHOBPEMEHHO TOJIsIM Opoil KOCTHHM MapKepH 3aelHO C MOKa3aTelauTe Ha
kanuueBo-(ochopHara oOMmsiHa npu aena cbe 3AT1.

IMocturHa ce mpenu3upaHe U NOROOPEHUE JOCTOBEPHOCTTA Ha Pe3yITaTHUTe
Yype3 NPWIOKEHHE Ha HMHIACKCUTE 3a CTaHHapTHH oTkiIoHeHHs (SDS) na
3aBHCHMUTE OT II0JIa U Bh3PacTTa IOKa3aTeNn.

He ce ycraHoBuxa 3HaYMMH OTKJIOHEHHUS BB BUTaMHH D cTaryca npu aena u
monpactBammy cb¢ 3T B cpaBHEHHE ChC 3JpaBU KOHTPOJIH.

IMoTBBpaM ce pHUCKa 3a HApPYILICHO KOCTHO 3[paBe M @pU Jeuara u
noxpacreaiute cbe 3JIT1 upes 3acsrane Ha:

o MapkepuTe 3a KOCTHa 0OMSIHA.
o [Tokazarenurte Ha KanueBo-pochopHaTa 0OOMSHA.
O KOpTI/IKa.HHaTa KOCTHa MUHEpPAJIHA IUIBTHOCT.
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e  [loTBBpIM ce HETaTUBHOTO BIMSHUAC Ha HE3aJJOBOJMTEIHUS TIIMKEMUYCH
KOHTPOJI U MPOIABDKUTEITHOCTTA Ha 3a00JIIBAHETO M BBPXY KOCTHOTO 3/[paBe
Ha jemna u nojapactamu cbe 3T1.

e  [IpoyuBanero (hokycupa BHUMAHHETO BbPXY KOHTPOJIMPAHETO HA KaJHEBHS
IIpHeM C XpaHaTa Ipu jaenara u noapacreamure cse 3AT1.

. PaskpuBa ce HeoOXoOMMOCTTa OT TMPOBEXKIAHE HA CKPUHUHT 32 KOCTHHU
YCIIO)KHEHHUS TIPpH AenaTa u nogpacreanure cbe 3T1.
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X. BJATOJAPHOCTH

Haii-uckpeno 6J1arogaps Ha:

IMpod. J-p Mas KoncrantuHoBa, AMH — 3a JaJieHaTa MU BB3MOXHOCT Jia
3armoyHa Ta3m pabota, pa3OupaHeTo, THPIIEHHETO U Hal-Bede, 4e He 3aryon
BSIpa B MEH IIPe3 BCUYKHUTE TE3U TOIUHU

Hou.I-p Pagka CaBoBa, 1M — 3a OBEPHETO, THPIICHHETO U HEOICHHMATA
TTOMOIII, C KOSTO Ta3u paboTa Oe JoBeIeHa 10 3aBBPIIEK

I[-p AHGJ’II/IHa ]_[aKOBa 3a moJAKpenara U rnnoMouiTa B CcbBMECTHATa HA pa60Ta

Pomurenute Ha genara ¢ AuabeT ¥ HAa CaMUTE JElla - UCTUHCKU T'€POH BHB
BCCKHU/IHEBHATa 00p0a ¢ TOBa HEJIEKO 3a00JIIBaHE

Exuna na xnuauka no Enpoxpunonorus u Bcumuku kojerd ot CBAJI/IB 3a
MOJIKperaTa, KOsSTO MU OKa3axa B JBJITOTOJMIIHATA HU ChBMECTHa paboTa B

TPUKUTE 32 HAIIUTE NMAITUCHTH

Ha moeto cemeiicTBO U Hall-Beue Ha cblpyra Mu JledH u Aenara Mu - AHa u
Teonop, 3a MmoOOBTAa, MMOAKpeNnara u pa3doupanero!
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XI. SUMMARY

There is growing evidence for bone health impairment in patients with
type 1 diabetes which is already present in pediatric age. This leads to lower
quality of life, more treatment costs and shorter life expectancy. Crucial
moment is the time of attainment of peak bone mass. At the same time this is
a window of opportunity for these patients to improve their bone health.
Currently there are no official guildlines for screening and treatment of this
specific group of patients.

In our cross sectional study we evaluated bone health parameters of
189 patients and 70 controls. We included both metabolic and imaging
methods. This is the first study of this kind in Bulgaria. We found that diabetes
mellitus simultaneously inhibits the two major processes of bone metabolism
- bone formation and bone resorption and patients with inadequate glycemic
control have more pronounced suppression of bone formation than those with
good control. Calcium-phosphorous metabolism in children and adolescents
with diabetes mellitus is also affected regardless of vitamin D status. Risk
factors for bone health impairment in children with diabetes mellitus type 1
are:

- Inadequate metabolic control.

- Younger age of onset of diabetes mellitus.
- Greater duration of the disease.

- Insufficient alimentary calcium intake.

There is a need to incorporate screening for bone involvement in
everyday care for these patients. The BoneXpert software program is a new,
easily accessible and harmless method for imaging bone changes in children
and adolescents with diabetes mellitus type 1.
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