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Pesiome

[TepesioMbl SIBJSIIOTCSI COLMAIbHO-9KOHOMMUYECKMM 6GpeMeHeM BO BceM Mmupe. [Ipy XpOHMYeCKoit 6omesHu Io-
YyeK YacToTa IepejioMOB B 5 pa3 BbIllie, UeM B 001l MO/, 0COGEHHO 3HAUMMO 3Ta Ludpa mpeBaiupyer
Ha MPOABUHYTHIX CTAAUSIX TTOYEUHOM OQUCHYHKIMYU U Y TIOKUIIBIX MAllMEeHTOB. B 4 pa3a Bblllle, YeM cpeiu Hace-
JIeHVSI B 1LIeJIOM, 4acTOTa MepesioMoB Gefipa y MalyeHTOB, HaXOMIIMXCS Ha Auainu3se. B Hallem MpOCIeKTUBHOM
MCCIeJOBaHMM Mbl IPOaHAIN3MPOBAIM TI0Ka3aTeay MUHePaTbHO-KOCTHBIX HapyLIeHNi Y MalyeHTOB MOKIIOTO
BO3pacTa C XpOHMYECKOI 60JIe3HBIO TTOYEK, TPOTHOCTUYUECKIME AaHHbIe KalbKynsaTopa FRAX® y naHHO# KOTOPTHI
MaleHTOB, a TakKe BbIIeIM Hanbosee 3HaUMMble TIPeIVKTOPbI PA3BUTHS IepeoMoB. [lomyueHHbIe JaHHbIE
OyAyT MCIIONb30BAHBI JIsS 3aBEePILEHNS TPOEKTUPOBAHMST MHGOOPMAILMOHHOM CUCTEMbI AVCTAHIIVIOHHOI OLeHKU
pucKa pa3BUTHS [TePEIIOMOB B O/voKaiiiime 3 roaa.

AKTVYAJIBHOCTD. MuHepanpHO-KoCTHbIe HapyieHus (MKH) sSBsiioTcss OfHUM U3 BeLyIIMX OCIOKHEHMI y Ma-
LIMEHTOB MOKUJIOTO BO3pacTa C XpOHUUECKO 60mesHbio mouek (XBIT).

LEJIb ICCIIEAOBAHUSI. OniennuTsb 3-neTHio0 guHaMmuky MKH y nanyenTos ¢ XBII.

MATEPUAJIBI I METOJbI. B ucciemoBanue Bomnwio 50 MalMeHTOB, CPeIHMII BO3PACT KOTOPBIX COCTABWII
(67,4 = 1,6) ropa. Kaskmomy rmaumeHTy HA MOMEHT Havajia MCCIeA0BaHus U CIycTs 3 ropa 6but onpeneneH 10-yer-
HUI PUCK PA3BUTHUSI IT€PeIOMOB, ITPOBEIEHO Ta60PaTOPHO-MHCTPyMeHTalbHoe obcenoBanme. CTaTUCTUYECKYIO
06paboTKy MPOBOMIIN, UCIIONB3Ys Tporpammy SPSS Statistics 22.

PE3VJIBTATBI. VibTrMaTUBHOE GOBIIMHCTBO MAlMEHTOB cOCTaBm 60bHbIe ¢ XBIT 3-5 cragum (76 %). Y mauu-
eHToB ¢ MKH u XBII 6but1 3abMKCUPOBAHbI: BTOPUYHBIN IMIleprapaTupeos, AeGuunut u HeJocTaTouHoCTh 25-OH
ButamuHa [l Ha Bcex cragusix XBII, runepdocdaremmns npenmyniectseHHO Ha craayuy XBIIC5. Tlepeombl B aHam-
He3e MMeIM 3 MalMeHTa, PAHHSSI MeHomay3a 6bula 0OHApYKeHa y 3 JKeHIIMH, [ITIOKOKOPTUKOCTEPOUAbI Goree
3 Mec. IpUHUMAaK 4 nauyeHTa. B KoMOpOUAHOI MAaTOMOrUY TUANPOBA caXapHblii n1abeT, BepuduIMpoBaHHbIN
y 21 nmaumenra (n = 21; 42 %). Ocreonopos 6bL1 Y Kaxkgoro Tpetbero 6ombHoro XBII (n = 15; 30 %). B Ha3Hayve-
HUU Tepanuy Hyxkpamuch 18 manyeHToB (n = 18; 36 %): HaTMBHbIe M aKTMBHbIe HOpMbI BUTamMMHA [I, mperna-
patbl Kanbius, pocharbuumepsl, 6uchochoHaThl, yeToBeYeCKoe MOHOKJIOHaIbHOE aHuTuTeno 1gG2. 3a 3-neTHuit
nepuop HabIoeHs U3 UCCIeIOBaHMs TI0 TIPUYMHE CMEPTH BBIOBIIO 7 MaiueHToB (n = 7; 14 %): Tsskenast auc-
Tpoduss BHYTPEHHUX OPTaHOB B MCXOMI€ MHTOKCUKALMM, OOYCIOBIEHHOM CeNTUYeCKUM Ipoieccom (n = 1; 2 %);
MOJIMOPraHHasi HeJOCTATOUHOCTh (N = 3; 6 %); HEeLOCTATOUHOCTb KpoBoobGpauenus (n = 2; 4 %); cynunp, (n = 1;
2 %).Y 8 nmanyeHToB (n = 8; 16 %) 6pUIM 3aperMCTPUPOBAHBI HM3KOIHEpreTMyecKue rnepeaomMbl. OmHaKo 3 roma
Hasap mkania FRAX® criporHosupoBajia pa3BuTue rnepesioMoB B Giskaiiie 10 JieT TObKO Y 4 HalliX MMaiyeHTOB
(n=4; 8 %). Ha 12 % yBenuumiach 4acToTa perucrpanuyu ocreonoposa. CBoeBpeMeHHOe HasHaueHye Tepanun
MO3BOJIMIIO ObI TTPEJOTBPATUTD Pa3BUTHE MTEPETIOMOB Y 006C/IeIyeMOii TPYTINbI 3a TIePUOJ, 3-IeTHEr0 HaOTI0meHMsI.
ITpoBenennbiii ROC-aHaMN3 yCTAaHOBMII HEOOXOAMMOCTD MTPOBeeHMs MOXKMIbIM mauyeHTaM ¢ XBIT kak FRAX®,
TaK ¥ OCTEOHeHCUTOMETPUM, KOTOPbIe IIPY COBMECTHOM MCIIONIb30BaHMM NTO3BOJISIIOT KaUeCTBEHHO BBISIBIISITh PU-
CKM TIeperioMOB U ocTeornopo3 y nanueHToB ¢ XBII. Takke momyueHHble pe3ynbTaThl (GaKTOPHOTO aHAIM3a II0-
3BOJIMJIM BBISIBUTH Haubosiee sHauMMble TIPEOMKTOPBI pa3BUTHs riepeoMoB mpu XBII, a KacTepHbIit aHaIN3 pac-
Tpefenui JaHHbIe TTapaMeTpPhbl B TPYIIIIbI.

3AK/TIOYEHME.

1. Ocreonopos 1o gaHHbIM DXA permcTpupyeTrcss y KaXIOro TpeTbero mnauyeHTa IMOoXKuaoro Bospacra ¢ XBII
(n=15; 30 %).

2. Tonbko 8 % matenToB ¢ XBIT nmesn BHICOKME PUCKM PA3BUTHS ITePeIOMOB B Givskaiiie 10 jieT mo JaHHbIM
FRAX®, 3HaueHus, MOJyYeHHbIE CITYCTS 3 rofia, 6bIIM COMTOCTaBUMBI.

3. HecMOTps Ha HM3KMe PUCKM Pa3BUTKS IepesioMoB crrycTsl 10 et o gaHHbIM FRAX®, Ka)kblii 111eCTOl MalyieHT
¢ XBIT (n = 8; 16 %) uMen HU3KOIHEPreTMUeCKuii Iepesiom 3a 3 roma HabIromeHus.

4. Tlony4yeHHbIe JaHHBIE GYIYT MCIIOIb30BAHbI IS IPOEKTUPOBaHMS MHGOOPMALMOHHOM CUCTEMbI OLIEHKU PUCKa
Pa3BUTHUS TIEPEIOMOB MTPU XPOHMYECKOI 60Ie3HY TTOUEK Y TIOXKUJIBIX MALMEHTOB B Gimskaiinive 3 roga.

5. MaumeHTs! ¢ XBII HYKAAIOTCS B TPOBEAEHNM a[eKBaTHOI aHTMOCTEOIIOPOTUYUECKON Teparuy C 1eIbio Ipodu-
sakTuku MKH.
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Abstract

Fractures represent a significant socioeconomic burden worldwide. In chronic kidney disease, the inci-
dence of fractures is five times higher than in the general population, with this disparity being particularly
pronounced in advanced stages of renal dysfunction and among elderly patients. Hip fractures are four
times more common in dialysis patients compared to the general population. In our prospective study,
we analyzed mineral and bone disorder parameters in elderly patients with CKD, assessed FRAX calculator
prognostic data in this patient cohort, and identified the most significant predictors of fracture develop-
ment. The obtained data will be used to finalize the design of an information system for remote assessment
of fracture risk over the next three years.

BACKGROUND. Mineral and bone disorders (MBD) are one of the leading complications in elderly patients
with chronic kidney disease (CKD).

OBJECTIVE. To assess the three-year dynamics of mineral and bone disorders in patients with chronic
kidney disease.

MATERIALS AND METHODS. The study included 50 patients with a mean age of (67.4 £ 1.6) year. For each
patient, the 10-year fracture risk was assessed at baseline and after 3 years, along with comprehensive labo-
ratory and instrumental examinations. Statistical analysis was performed using SPSS Statistics 22 software.
RESULTS. The overwhelming majority of patients had CKD stages 3-5 (76 %). The following CKD-MBD
manifestations were recorded: secondary hyperparathyroidism, vitamin D deficiency/insufficiency across all
CKD stages, and hyperphosphatemia predominantly in CKD5. Three patients had fracture history, 3 women
experienced early menopause, and 4 patients received glucocorticoids for >3 months. Diabetes mellitus was
the leading comorbidity (n = 21; 42 %). Osteoporosis was present in every third CKD patient (n = 15; 30 %).
In the study cohort, 18 patients (n = 18; 36 %) required therapeutic intervention: native and active forms
of vitamin D, calcium supplements, phosphate binders, bisphosphonates, and human monoclonal IgG2 an-
tibody. During the three-year follow-up period, 7 patients (n = 7; 14 %) were lost to follow-up due to death:
severe internal organ dystrophy resulting from intoxication caused by septic process (n = 1; 2 %), multiple
organ failure (n = 3; 6 %), circulatory failure (n = 2; 4 %), and suicide (n = 1; 2 %). Additionally, 8 patients
(n = 8; 16 %) experienced low-energy fractures. However, three years earlier, the FRAX scale had predicted
fracture development within the next 10 years for only 4 of our patients (n = 4; 8 %). The recorded incidence
of osteoporosis also increased by 12 %. Timely initiation of therapy could have prevented fracture develop-
ment in the study group during the three-year observation period. The performed ROC analysis established
the necessity of conducting both FRAX® and bone densitometry in elderly CKD patients, as their combined
use enables effective identification of fracture risks and osteoporosis in patients with chronic kidney disease.
Furthermore, the obtained results of factor analysis allowed identification of the most significant predictors
of fracture development in CKD, while cluster analysis grouped these parameters into distinct categories.
CONCLUSION.

1. Osteoporosis by DXA was detected in every third elderly patient with CKD (n = 15; 30 %).

2.0nly 8 % of CKD patients had a high 10-year fracture risk according to FRAX®. The values remained com-
parable after three years.

3.Despite the low 10-year fracture risk predicted by FRAX®, every sixth CKD patient (n = 8; 16 %) experi-
enced a low-energy fracture during the 3-year follow-up.

4.The obtained data will be used to develop an information system for fracture risk assessment in elderly
CKD patients within the next three years.

5.CKD patients require adequate anti-osteoporotic therapy to prevent the onset and progression of MBD.

Keywords: chronic kidney disease; mineral and bone disorders; osteoporosis.
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