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Cospanue ONTUMU3UPOBAHHOI0 KaJibKysnfTopa Updiates
AN KQYeCTBEHHOM OLLeHKM PUCKa nepesioMOB Ha (I)OHE
ocTeornopo3a AJid HaceJsieHUAa ropoaa Mockabl

3.P. AptiokoBa, H.[. Kyapssues, E.O. UkpsaHHukos, A.B. Tutosa,
M.K. banawos, A.B. [eTpsnKuH

Hay4Ho-npaKTUYeCcKMiA KIMHUYECKMIA LIEHTP AMArHOCTUKM U TeNleMeAULMHCKUX TexHonoruii, MockBa, Poccuiickas Qepepauus

AHHOTALIMA

06ocHosaHue: nns NOCTaHOBKM AnarHosa «octeonopo3» (Of1) u onTMMM3aLmMM KonMYecTBa NaUMEHTOB, KOTOPLIM Heob-
XOAMMO BbINOSIHUTL PEHTTEHOBCKYH JEHCUTOMETPUIO, PEKOMEHL0BaH MHCTPYMeHT FRAX — oueHka 10-neTHero pucka nepe-
noMoB. B cuny paaa obcToATeNbCTB MHTErpaums nosHoUeHHoro MHcTpyMeHTa FRAX B umdpoBble KoHTypbl [lenaptameHTa
34paBooxpaHeHns ropoja MockBbl 3aTpyaHeHa.

Lleste: paspabotatb Kanbkynstop 10-neTHel BEPOATHOCTM OCTEOMOPOTUHECKWX NEPENoMOB A ONTUMU3ALMW MapLupy-
TU3aUmMKM NauMeHToB Ha obcneoBaHme.

Memodsi: ana co3panus ontummusupoBaHHoro Kanbkynstopa HF (Half-FRAX) 3a ocHoBy 6bin B3AT MHCTpyMeHT FRAX
ot Leddunackoro yHuBepcuTeTa, KOTOpBIA pa3paboTaH Ha OCHOBAHUW pe3ynbTaToB MOMYNSALMOHHBIX UCCnefoBaHui Poc-
cuiickuii epiepaumn. B KanbKynaTop OLEHKW pUCKa ObiK BKIIOYEHBI BCe AaHHbIE, OTMEYEHHbIE B OPUrHaNbHOM anropuTMe
FRAX: non, Bo3pacT, pocT, Bec, T-KpUTepui (Mpy Hanmumm), a TaKke ApYrue BaXkHble MapaMeTpbl: NEpPesioMbl B aHaMHE3e,
nepenioMbl besipa y poauTenei, KypeHue, NPpUEM rlOKOKOPTUKOMAOB, PEBMAaTOMAHbINA apTPUT, BTOPUYHBIA OCTEONOPO3, NPUEM
ankorons. PaspaboTtaH 1 peanu3oBaH anroputM B3aMMoAencTBusa ¢ cantoM FRAX ans BepudmMKaLmm KpUTUHECKUX YPOBHEV
CTpaTUdUKaLMM NALMEHTOB NYTEM MHOTOKPATHOrO NMOC/eJ0BaTeNIbHOro Nepebopa pasnnyHbIX CoYeTaHW Ha YPOBHE Npejena
TOYHOCTM M3MepeHUit: HaeKca Maccel Tena (UMT) (auckpetusaums 0,1) n Bo3pacta (amckpetusaums 1 rod). 3a noporoeble
3HaYeHUs NMPUHATBI JaHHbIE, MOYYEHHbIE U3 KITMHUYECKUX PEKOMEHALMA.

Pesynemamel: npu peanu3aumn pa3paboTaHHOro anroputMa NyTéM MOLENMPOBAHWUA PasfiMyHbIX coyeTaHuii UMT,
T-kputepus u daktopos pucka (PP) nokasaHo, Yto oTcyTcTBME Y eHWwMH OP, UMT 6Gonee 25 (BepxHss rpaHuLa HOpMbl)
rapaHTUpOBaHHO MCKIKOYAIOT NoMajaHue B «OPaHKEBYK 30HY», rae HeobXxoauMOo BbiMosHEHWE AeHcuToMeTpuu. TokasaHo,
yto y MyxumH MMT He saBnsanca OP. B cnyyae Hanmums OP dopmupyeTca pekomeHzaums: «llaumeHTy cnefyet obpaTuTbes
K cneumanucty». Mpu otcytctum T-kputepus, Ho BbisBeHun OP — «[laumeHTy nokasaHo NpoBefeHUe LEHCUTOMETPUMY.
AHanornyHele pesynbTaThl ObIIM M B 3aKIIOYEHUM IS JKEHLLMH MU Tex Xe nokasatensax. Mpu otcytcteum OP u T-kputepum
bonee (-2,5) yKasblBaeTCs «HU3KMIA GaKTOp PUCKa NepenoMar» Kak AN MyXUMH, TaK U AN HEHLLMH.

3arnoyenue: paspaboTaH oNTUMM3NPOBaHHBIN KanbKynsTop 10-neTHel BeposTHOCTM OCHOBHbIX nepenomos npu O HF
(Half-FRAX), KoTopbI NO3BOAMT ONTUMM3MPOBATL MapLUPYTM3aLMI0 NALMEHTOB [N NPOBEAEHUS AEHCUTOMETPUYECKUX UC-
Cnefi0BaHuiA, YTO B CBOK 0Yepefib COKPATUT Harpy3Ky Ha OTAENIeHUs NIy4eBO AMarHOCTUKU B I. MockBe M B TO Xe BpeMms
N03BOSIUT CBOEBPEMEHHO HaMpaBMTb MaLMEHTOB Ha KOHCYNbTALMI0 K COOTBETCTBYIOLLMM KIIMHUYECKUM cneumnanmcTam. Half-
FRAX uHTerpupoBaH B umdposyto nnatdopmy «Octeonopos» (https://telemedai.ru/cifrovaya-platforma-osteoporoz/half-frax).

KnioueBble cioBa: 0CTEONOPO3; MUHEpPasibHasA MIOTHOCTb KOCTH; AeHcuToMeTpus; FRAX.
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Optimized calculator for a qualitative risk assessment
of osteoporotic fractures for the population of Moscow

Zlata R. Artyukova, Nikita D. Kudryavtsev, Egor 0. lkryannikov, Anna V. Titova,
Maksim K. Balashov, Alexey V. Petraikin

Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies, Moscow, Russian Federation

ABSTRACT

BACKGROUND: The FRAX tool (a 10-year fracture risk assessment) is recommended to diagnose osteoporosis and optimize
the number of patients who need to undergo X-ray densitometry. Due to various circumstances, the integration of a full-fledged
FRAX tool into the digital circuits of the Moscow City Health Department is problematic.

AIM: The study aimed to develop a calculator of the 10-year probability of osteoporotic fractures to optimize the routing of
patients for examination.

METHODS: An optimized Half-FRAX calculator was created based on the FRAX tool from the University of Sheffield, which
was developed using the results of population studies of the Russian Federation. All data used in the original FRAX algorithm,
i.e. sex, age, height, weight, and T-criterion (if available) and other important parameters such as a history of fractures, parental
hip fractures, smoking, rheumatoid arthritis, secondary osteoporosis, and glucocorticoid and alcohol intake were included in
the risk assessment calculator. An algorithm for interaction with the FRAX website was developed and implemented to verify
critical levels of patient stratification by multiple consecutive enumerations of different combinations of body mass index (BMI)
measurements (0.1 discretization) and age (1-year discretization). Data from clinical guidelines were taken as thresholds.

RESULTS: When implementing the developed algorithm by modeling various combinations of BMI, T-criterion, and risk
factors (RF), the absence of RFs and BMI >25 (upper limit of normal) in women was shown to guarantee the exclusion from
the “orange zone” where densitometry should be performed. In men, BMI was not a RF. If a RF was present, a patient was
recommended to consult a doctor. If no T-criterion was present, but a RF was detected, the patient was indicated for densitometry.
Similar results were reported for women with the same indices. In the absence of the RF and with a T-criterion >-2.5, low fracture
risk factor was indicated for both men and women.

CONCLUSIONS: An optimized Half-FRAX calculator for the 10-year probability of major osteoporotic fractures was
developed, which may optimize the routing of patients for densitometry and reduce the burden on radiology departments in
Moscow. This will allow patients to be timely referred to the clinical specialists for consultations. Half-FRAX is integrated into
the Osteoporosis Digital Platform (https://telemedai.ru/cifrovaya-platforma-osteoporoz/half-frax).

Keywords: osteoporosis; bone mineral density; densitometry; FRAX.
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