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AUATHOCTHUKA OCTEOIIOPO3A

Ocreomnopo3 — cucTeMHOE 3a00lieBaHUE CKe-
JIeTa, XapaKkTepu3yroleecss HU3K0i KOCTHOW Mac-
COMi M HapyIIEHUSIMH MUKPOAPXUTEKTOHUKH KOCT-
HOW TKaHHU, YTO MPUBOAMT K YBEIUYCHUIO XPYITKO-
CTH KOCTEH U CKIIOHHOCTH K IlepesioMaM. [Anony-
mous 1993]. Knunnueckasi 3Ha4MMOCTb OCTEOTIO-
po3a ompezieNnseTcs nepeaoMaMu HeCMOTpsl Ha TO, 4TO JH-
arHOCTMKA OCHOBBIBAETCS HAa KOJMUYECTBEHHOH OIEHKE MH-
HEpaJbHON MIOTHOCTH KocTHOM TKaHu (MIIK), siBistomeii-
Cs1 Ba)KHOU JETEPMUHAHTON MPOYHOCTH KOCTHOM TKaHH. B
CBSI3U C 3TUM MMEIOTCS aHAJIOTHHU C IPYyTUMH MHOTO(]AKTOp-
HBIMU XpOHHUYECKUMU 3a0oneBanusMu. K nmpumepy, auarHo-
CTHKA apTepHajbHON TMIEPTeH3HH 0a3UpyeTcsi Ha u3Mepe-
HUM apTepUANILHOTO JABIICHUS, MPH 3TOM BaXKHBIM KJIMHH-
YECKUM I10CJIEICTBUEM apTepUaIbHOM IMIIEPTEH3UH ABIISAET-
Csl UHCYJIBT.

MIIK game Bcero onmceiBaeTcst Kak T- wiu Z-KpuTepui,
€IMHUIIEH M3MEPEHUs] KOTOPBIX SBIISETCS CTaHJApTHOE OT-
ki1oHeHue (SD). Z-kputepuil oTpakaeT KOJIUYECTBO CTaH-
JTapTHBIX OTKJIOHEeHUH, o kotopeiM MIIK y manuenTta otu-
YaeTcsl OT CPEIHEro 0XUAAEMOro 3HAYEHHs Yy JIMI[ TOTO K
mojia U Bo3pacta. T-kpuTepuil oTpa)kaeT KOJIWYECTBO CTaH-
JAPTHBIX OTKJIOHEHUH, 1o kKoTopeiM MIIK y manmenTa otnu-
YaeTcsl OT CPEAHEr0 OKUAAEMOTO 3HAUYCHUS Y MOJIOJBIX 3]10-
POBBIX JTIONIEH.

Pabouee ompenenenue ocrteomoposa Oasupyercs Ha
T-xpurepun MIIK, onpeneneHHOH B 1ueiike OeqpeHHON KO-
CTH, U UHTepnperupyemoe Kak Benunuuna MIIK 2.5SD wiun
HWKE CPEJHEr0 3HAYEHHs y B3POCIBIX MOJIOJBIX KEHIIMH.
(T-xputepuii Mmenee wiu pasHblit -2.5SD)

PexomeH10BaHHBII pedepeHTHBINA AMana3oH sl pacye-
ta T-kputepus — pedepercuas 6aza NHANES III, B koro-
poii HaxozsTes naHHbie u3mepennii MITK B eiike 6eapeH-
HOM KOCTH Yy >keHIUH B Bo3pacte 2029 ner. [Ipumeuarens-
HO, YTO JIMarHOCTHYECKHE KPUTEPUH OCTEOIIOPO3a Y MYKUMH
OCHOBAHBI Ha TOM k€ pe(pepeHTHOM AMana3oHe, YTO U Y KEH-
muH. Yto yno6Ho, Tak Kak [uis Jirodoro Bospacra u MIIK B
meiike OeApeHHON KOCTH PUCK MepenoMa LIeHK Oenpa min
OOJBILIOT0  OCTEOIIOPOTUYECKOTO MepesioMa MPAKTHYECKH
OIMHAKOB TSI My»4YUH U xkeHuH. Onxnako T-xkputepuit He
MOXET 3aMEHMTh APYrHe AMAarHOCTUYECKHE METOJbl B Jpy-
TUX HCCIENyeMbIX OTAeNax, TaKk KaK PacHpOCTPaHEHHOCTh
OCTEOIOPO3a U KOJIMUYECTBO JIIOAEH B TON WIN MUHOM IHArHo-
CTHYECKOM KaTeropuu MOXKET BapbUpPOBATh, TaK K€, KaK U
PHCK HEepeIoMOB.

B cBsi3u ¢ Tem, 4TO cymiecTByeT MHOrooOpasue BHECKe-
JIETHBIX ()aKTOPOB, BIUSIONIMX HAa PUCK IIEPEIOMOB, THArHO-
cTuka octeomnopo3a mytem m3mepenuii MIIK B To xe Bpe-
M SIBIISIETCS] CIIOCOOOM pacyera (pakTopa pHucKa JUisl KIHHH-
YEeCKoro ncxosa nepesoma. [loaromy cienyer pasnensirs uc-
nosib3oBanue MITK — a1t IMarHOCTHKY ¥ /17151 OLIEHKH PUCKA.
Tax xak MIIK oTpakaeT nuib O1MH KOMIIOHEHT PUCKA Tepe-
JIOMOB, TOYHAsl OLIGHKA 3TOr0 PHCKa JOJDKHA BKIIIOUYATH JPY-
THe, JISTKO paCCYUThIBaEMbIe KOA(D(UIIMEHTHI pHCKa TIepesio-
MOB, KOTOPbIC JI00aBJISIOT HHPOPMAIIHIO K TIOIYUYECHHOH MpU
pacuere MIIK.

Beuo ompeneneHo 0ONbIIOE KOIUIECTBO JOTOJHHUTEIb-
HBIX (paKTOPOB pUCKa MepeioMoB. JIJisl OLEHKH pUCKa Bax-
HBI T€ (haKTOPBI, KOTOpBIE MMEOT HezaBucumoe ot MIIK Biu-
sIHUE Ha pUCK nepesioMoB. ClieayeT OroBOpUThCS, YTO HEKO-
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TOpble (aKTOPhI pUCKa HE TOIIAIOTCS KOPPEKLIUH Omperie-
JICHHOH Teparmuei, Mo3TOMY B3aUMOOTHOIICHHE MEXIy ad-
COJIIOTHOM BEPOSITHOCTBIO IEpeioMa U 0OpaTHMBbIM PHCKOM
sIBIIsieTCsl BaXKHBIM. CKJIIOHHOCTb K MaICHUSIM — ITOJXOAS NN
IIpUMEp: PUCK NIEPeJIoMa BBICOK, OTHAKO JIEUEHHE IIpernapaTa-
MH, BIMSIOLUIMMHU Ha KOCTHBIH METa00JIM3M, MOXKET (BO3MOXK-
HO) HMETh MJIOE BIIMSIHUE HA PUCK.

Anroputmbl FRAX, paspaborannsie [lentpom Cotpyn-
HuyectBa BO3 no Merabonmueckum 3aboneBanusim Kocreit
B Iepdmine (WHO Collaborating Centre for Metabolic
Bone Diseases at Sheffield), Bkitouaror B ce0st 00beM KITHHU-
YecKuX (akTopoB pucka, ¢/6e3 napopmarmu no MIIK. dak-
TOpBI PUCKA BKJIIOYAIOT B ce0s: Bo3pact, moJ, Huskuii UMT,
paHee IMPOM3OLICNINE HU3KOTPaBMaTHUHbIE MIEPEIOMBI, Ce-
MEHHBII aHAMHE3 MePEeIOMOB LIeHKH Oe/ipa, Teparuio TIIo-
KOKOPTHKOUIAMH, KypeHHe, pueM 3-X u 0oJiee TopLuit ai-
KOTOJISI B JIeHb, PEBMATOMIHBII apTPHUT U JPYTHe BTOPUIHBIS
MIpUYHMHBI 0cTeonoposa. Beixonusie nanusie FRAX — 10-net-
HsIsl BEPOATHOCTD OOJIBLIOTO OCTEONOPOTUYECKOTO IepeaoMa
u nepesioma Hieiiku oezpa.

Vcnionb30BaHuE KIMHUUECKUX (PAKTOPOB PUCKA COBMECT-
HOo ¢ MIIK 1 Bo3pacToM MOBBIIIAET YyBCTBUTEIBHOCTD MPO-
THO3a TEpesioMOB 0e3 Cephe3HOr0 BIHUSHMS Ha crenupuy-
HocTh. KagectBo FRAX ymydmmaercs mpu mcmonb30BaHuT
pacuera MIIK, Ho nienHocTs FRAX mpu ornieHke pucka 6e3
yuera MIIK cpaBHuma ¢ nenHoctsio onpenenenus MIIK. Bo
MHOTHX CTpaHaxX JCHCUTOMETPHUS MaJIOAOCTYIIHA, B CBSA3H C
4yeM Oonbloe npeumyiectso FRAX — BO3MOXKHOCTb ole-
HUTb PUCK NepesioMa Tam, rae usmepenne MIIK negocrymnHo.

B pa3nuyHBIX peruoHax MUpa BEPOSTHOCTH MEPEJIOMOB
3ameTHO paznuuaetcs. [loatomy mogenn FRAX nomkHbI Ka-
JOPOBATHCS MO CTPaHaM, B KOTOPBIX €CTh JITUIEMUOIOTH-
YecKre JaHHbIe [0 epejoMaM U CMepTHOCTH. B HacTosmiee
BpeMs JIaHHbIE MOJIEJIN JIOCTYIHBI B 58 cTpaHax 1o Bcemy
Mupy, BKIro4as Poccuto.

Bosznukaer Bonpoc: kak ucnonb3oBare FRAX mis ompe-
JIeNICHUs! LETIEBBIX TPYIII, KOTOPLIM II0Ka3aHOo jJedeHue (T.e.,
ompeJesiecHHe TOYKM BMelIaTenbcTBa). Hambonee pacmpo-
CTpaHEHHBIH MOAXOA — PEKOMEHIOBATh JICYCHHUE JKEHIINHAM
C HU3KOTPAaBMAaTHYHBIMH IIEPEIOMaMH B aHAMHE3€ H ITpUMe-
HiITh FRAX y marmeHToB 0€3 NMpemecTBYIOINX Mepeio-
MoB. Ecni iepesiom B aHaMHe3€e — ITOKa3aHue K JICYCHHIO, TO
JKEHIIMHEI (0e3 MepeoMoB), y KOTOPBIX BEPOSTHOCTH Hepe-
JIOMa paBHA WJIM MPEBBIIIAET TAKOBYIO B TPYIIIE KEHIIUH C
COCTOSIBIIMMUCS HEPEIOMaMH, TakoKe HYXIAIOTCS B Jiede-
HuH. TakoBbIe BO3paCT-CrielU(UUHBIC IPAHUIIBI B HACTOSIIICE
BpeMs alanTHpoBaHbl Oosiee ueM B 20 cTpaHax.

Diagnosis of osteoporosis

Osteoporosis is defined as a systemic skeletal disease
characterized by low bone mass and microarchitectural
deterioration of bone tissue, with a consequent increase in
bone fragility and susceptibility to fracture [Anonymous
1993]. Although the diagnosis of the disease relies on the
quantitative assessment of bone mineral density (BMD),
which is a major determinant of bone strength, the clinical
significance of osteoporosis lies in the fractures that arise. In
this respect, there are some analogies with other multifactorial
chronic diseases. For example, hypertension is diagnosed
on the basis of blood pressure whereas an important clinical
consequence of hypertension is stroke.
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BMD is most often described as a T-score or Z-score,
both of which are units of standard deviation (SD). The
Z-score describes the number of SDs by which the BMD
in an individual differs from the mean value expected for
age and sex. The T-score describes the number of SDs by
which the BMD in an individual differs from the mean value
expected in young healthy individuals.

The operational definition of osteoporosis is based on
the T-score for BMD assessed at the femoral neck and is
defined as a value for BMD 2.5 SD or more below the young
female adult mean (T-score less than or equal to —2.5 SD).

The recommended reference range for calculating the
T-score is the NHANES III reference database for femoral
neck measurements in women aged 20-29 years. Note that
the diagnostic criteria for men use the same female reference
range as that for women. This arises fortuitously because
for any age and BMD at the femoral neck, the risk of hip
fracture or a major osteoporotic fracture is about the same
in men and women. However, the T-score cannot be used
interchangeably with different techniques and at different
sites, since the prevalence of osteoporosis and proportion
of individuals allocated to any diagnostic category would
vary, as does the risk of fracture.

Because a variety of non-skeletal factors contributes to
fracture risk, the diagnosis of osteoporosis by the use of BMD
measurements is at the same time an assessment of a risk
factor for the clinical outcome of fracture. For these reasons
there is a distinction to be made between the use of BMD
for diagnosis and for risk assessment. Since BMD forms
but one component of fracture risk, accurate assessment of
fracture risk should take into account other readily measured
indices of fracture risk that add information to that provided
by BMD.

A large number of additional risk factors for fracture
have been identified. For the purposes of risk assessment,
interest lies in those factors that contribute significantly to
fracture risk over and above that provided by bone mineral
density measurements or age. A caveat is that some risk
factors are not amenable to particular treatments, so that
the relationship between absolute probability of fracture

[ToBpexneHne KIeTOK M TKaHEH — onxHa H3
«BU3UTHBIX KapTOYEK» M BEAYLIUX (PaKTOPOB CTa-
pPeHMS M BO3pacT-aCCOLMUPOBAHHBIX 3a0oJieBa-
Hu# [4]. [Ayis NpOTUBOCTOSHUS ATOMY (PYHKIIHO-
HaJbHOMY CIIaJy CYLIECTBYIOT PAa3JINYHbIE CHUCTE-
MBI penapanuy Ha MOJEKYJISIPHOM, KIETOYHOM U
TKaHEeBOM YpoBHsX. OIHON M3 CHUCTEM TKaHEBOI'O YPOBHS
SBJISIETCSL CBOMCTBO 3PENbIX CTBOJIOBBIX KIETOK K CaMO00-
HOBJICHHIO ¥ TU((HEpeHITPOBKE, YTO HEOOXOIUMO JUIS TO-
MeocTas3a U pereHepalyy opraHoB 1 Tkanei [6]. Onnako He

and reversible risk is important. Liability to falls is an
appropriate example where the risk of fracture is high,
but treatment with agents affecting bone metabolism may
(arguably) have little effect on risk.

The FRAX algorithms, developed by the WHO
Collaborating Centre for Metabolic Bone Diseases at
Sheffield, integrate the weight of clinical risk factors for
fracture risk, with or without information on BMD, and
have been developed by the WHO Collaborating Centre for
Metabolic Bone Diseases at Sheffield, UK. The risk factors
comprise age, sex, low body mass index, previous fragility
fracture, parental history of hip fracture, glucocorticoid
treatment, current smoking, alcohol intake 3 or more units
daily, rheumatoid arthritis and other secondary causes of
osteoporosis. The output of FRAX is the 10-year probability
of a major osteoporotic fracture and hip fracture.

The use of clinical risk factors in conjunction with
BMD and age improves sensitivity of fracture prediction
without adverse effects on specificity. The performance
of FRAX is enhanced by the use of BMD tests, but FRAX
without BMD has a predictive value for fractures that is
comparable to the use of BMD alone. The availability and
access to densitometry in many countries is low, so that a
major advantage of FRAX is the ability to assess fracture
risk where BMD is unavailable.

Fracture probability varies markedly in different regions
of the world. Thus, the FRAX models need to be calibrated
to those countries where the epidemiology of fracture and
death is known. Models are currently available for 58
countries across the world, including Russia.

The question arises how to use FRAX to determine
who should be targeted for treatment (i.e. to determine an
intervention threshold). The most common approach is
to recommend treatment in women with a prior fragility
fracture and to reserve the use of FRAX to those without
a prior fracture. If a prior fracture is an indication for
treatment, then women (without fracture) but a fracture
probability that is equivalent or higher also merit treatment.
Such age-specific thresholds have been now adopted in more
than 20 countries.
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TOJIBKO (i)yHKLII/IOHaIlI)HOCTI) CTBOJIOBBIX KJIETOK CHUXKACTCA
C BO3pacTOM, HO U CHCTEMHOE OKPY)KEHHE B OPTaHU3ME TI0-
JKUJIBIX HETaTHBHO BO3JCHCTBYET Ha HUX: IMOO 3a CYET LUp-
KyJIUPYIOIUX (HaKTOpOB, MONABISIOMNX (HYHKIHH CTBOJIO-
BBIX KJICTOK, JIMOO B CBS3H C OTCYTCTBHEM (DaKTOPOB, HEOO-
XOAMMBIX JIUIsL UX nofaepxku [5]. OnHa u3 TkaHeil 3aMeTHO
MoABEpIKeHHAs HU3KOMY IH(depeHIHPOBOYHOMY pe3epBy
CTBOJIOBBIX KJIETOK — KOCTHAsl TKaHb, YTO BEIET K 3aMeji-
JICHUIO BOCCTAHOBIICHHS HITH HU3KOTPABMATHYHBIM MEPEIIO-
mam [7].






