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Henn. [Mpenapar mis nevenns ocreornoposa (OI1) cTpoHIMS paHenaT pa3o0biiaeT Mporecchl peMOIeTUPOBAHUS KO-
cTHOI TKaHM. OH IMoAaB/sIeT pe30pOLIMIO CYyOXOHIPAIbHON KOCTU U CTUMYJIMPYET CUHTE3 XPSIIIIEBOrO MaTpUKca in
vitro. B oTyeTax o MoMCKOBbIX uccienoBaHusx no OIT coobiuaercst 0 TOM, UTO CTPOHLIMS paHesaT CHIDKAeT YPOBEHb
OGroMapKepoB pacIiajia Xpsiiia, a TAKKe 3aMeIJIsIeT TPOrpecCUpoBaHNe U YMEHbBIIACT BHIPAKEHHOCTh KITMHUIECKIX
CcUMNITOMOB 0ocTeoapTpo3a (OA) MO3BOHOYHUKA. DTO CBUIETEILCTBYET O BIUSHUY MpeTiapaTa Ha CTPYKTYpPY TKaHei
npu OA 1 0 ero cuMNTOM-MOANGbULIUPYIOLLE aKTUBHOCTU. B HacTos11Iell cTaTbe MPUBOAUTCSI 00OCHOBAHUE U OTIHU-
ChIBaeTCsl AM3aiiH paHIOMU3MPOBAHHOTO UCCIEJOBAHNUSI, B KOTOPOM OLIEHUBAIOTCsI (D HeKTUBHOCTD U 6€30MacHOCTb
cTpoHLMs paHenaaTa npu OA KOJIEHHOTO cycTaBa.

JIu3aiin uccienoBanns, MeTOABI M Pe3yJIbTaThl. B HacTosIIIee MBOITHOE cieroe MIale00KOHTPOINPYeMOe CCIenoBa-
Hue (¢ yuactueM 98 1ieHTpOB B 18 cTpaHax) BKJIFOUEHBI MY>KYMHBI M KEHIIUHBI 610l pachl B Bo3pacte 50 et

U cTaplie, nojyJyaiouie aMmoy1aTopHoe JieueHue 1o MoBoy rnepBuyHoro OA KOJIEeHHOTO cycTaBa B TUOMOdEeMO-
panbHOM oTaese (craauu 2 u 3 no kinaccudukauuu Kellegren n Lawrence) ¢ mmpuHoii cyctaBHoit wenu (LLICILL) ot
2,5 10 5 MM 1 OOJISIMU B KOJIEHE B TeUeHUE OOJIbLIIMHCTBA IHEI 3a MpenbIIyluii Mecsill (MHTEHCUBHOCTD >40 MM 110
BU3YaJTbHOU aHAIOTOBOM miKase). [1areHTsr OyayT paHIOMU3NPOBAHBI HA TPY TPYTIIIH (TIOTyJIaOINe CTPOHIIHS
paHenar | uau 2 r B cyTKu 6o riane6o). HabmoaeHue B aMHaMuKe OyaeT MpoBOAUTLCS B TeueHue 3 jieT. OCHOB-
HbIM OlICHMBaeMbIM rokasaresieM sipiisiercst usmeHeHue LLICIL Ha peHTreHOrpamme Ha (poHe rnpruemMa CTpOHLMS pa-
Henmata | u 2 T v TuTane6o 1Mo CpaBHEHMIO ¢ MCXOMHOM MUPUHON. OCHOBHBIM KITMHUYECKUM BTOPHMYHBIM TTOKa3aTe-
JieM siBiisieTcst onieHKa 1o tmkanre WOMAC (Western Ontario and MacMasters Universities Osteoarthritis Index — nH-
NIeKC 0CTeoapTpo3a yHuBepcuTeToB 3ananHoro OHtapuo u MakMactepa) 1uist KOJIEHHOro cyctaBa. bezomacHocTh
JICUEHUs OLICHUBAGTCSI BO BPeMsl KaXI0ro MOCeLIeHUsI. YCTaHOBJICHO, UTO JUISl ONIPE/IeIEHUs] CTAaTUCTUYECKOI 3Ha-
YUMOCTH ¢ MOITHOCTBIO >90% (0,2 MM £ 10% pa3Huiisl Mexay rpynnamu B usmMenenuu LICIL 3a 3 romna) HeoOxo-
Mo obenenosath 1600 mamrentoB. HaGop manueHToB 6611 Havat B anpesie 2006 T. PesyabsraThl Hcciie10BaHUs
oxuparorcs BecHoit 2012 1.

PerncTpanms KInHnYecKoro ucciaenaoBanus. VMccienoBaHue 3aperucTpupoBaHo Ha caiite www.controlledtrials.com
(Ne ISRCTN41323372).

BeiBoabl. HacTosiiiee paHIoMU3UPOBaHHOE JABOMHOE CJIETOE TUIAleOOKOHTPOIMPYEMOe UCCIIeIOBAHKE TTO3BOJIUT YC-
TAHOBUTH BO3MOXHOCTHU YJIYUIIEHUS] CTPYKTYPBI M yMEHBIIEHUsI CHMIITOMOB Ha (hoHe TPUMEHEHMsI CTPOHIIUS paHe-
nata y 601bHBIX ¢ OA KOJIEHHOTO cycTaBa.
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BeepeHue

OcteoapTtpo3 (OA) MpUBOAUT K TOSIBIE-
HUIO 00 ¥ CKOBAaHHOCTH B CYCTaBaX M CIYXUT
BaXXHOW TPUYMHON HETPYAOCITOCOOHOCTH
U coumaabHO m3onasuuu. OH mopaxkaeT mpu-
MepHo 10% HaceneHust B cTpaHax 3amnana [1].
Kak u Bce Bo3pacTHble 3a0osieBaHust, OA vaiie
pa3BHUBaETCs y JIMIL TTOXWIOTo Bo3pacTa. [1pu-
MepHo 40% HaceleHus cTapuie 65 J1eT cTpaga-
eT OA KOJIEHHOTO WJIM Ta300eApeHHOro cycra-
Ba [1, 2]. OxugaeTcs, 4TO B JajbHEHIIeM YuC-
J10 OOJIbHBIX OYAET pacTH, YTO MPUBEHALT K YBE-
JIMYEHUIO JOU HETPYJOCMOCOOHOro Hacesie-
Hus. PelreHue 3Toii mpoOaeMbl UMEET MEPBO-
CTEIIEHHOE 3Ha4YeHMWe IS OOIIEeCTBEHHOTO
3paBOOXpaHEHUS.

B HacTosmIee BpeMs OCHOBHBIC METOIBI
sneueHuss OA HampaBJieHbl Ha YMEHBIICHUE BbI-

paxkeHHOCTU CUMIITOMOB 3aboneBaHus [3]. He-
MEeIMKaMEHTO3HbIE BMEIIAaTeTbCTBA, TAKNE KakK
usmnorepanusi, CHUKeHUE MacChl Tesia U Gu3u-
yeckasi Harpyska, TMPUBOMIT K HEKOTOPOMY
yMeHbIIeHUIo 60Jiu. MeauKaMeHTO3HbIe METO-
NIl BKJIIOYAIOT TIPUMEHeHUe TTapaleramMosia, He-
CTEePOMIHBIX TTPOTHMBOBOCTIAIIMTEIBLHBIX ITpera-
patoB (HIIBII), BHyTpucycTaBHOE BBeIcHUE
TJTIOKOKOPTUKOMIOB WM TMATyPOHOBON KUCJIO-
Thl, TJIIOKO3aMUHA cyidbdaTa U XOHIPOUTUH-
cynbdara. BonblIMHCTBO M3 3TUX MperapaToB
3G GEKTUBHO YMEHBIIAIOT BBIPAXXKEHHOCTh CUM-
NMTOMOB, OJHAKO TepaneBTUYECKUN apceHas
CPENCTB, BIUSIONINX HAa MMPOTPECCUPOBAHNE 3a-
OoneBaHUsI, OCTaeTCs OUYeHb CKynHbIM. Hecmort-
Ps1 Ha TIPOBEJICHNE MCCIIENOBAaHUI ¢ MHOTO006e-
IIAIONIMMHK TIpeTiapaTaMy, B HacTOSIIIee BpeMs
BCe elle COXpaHseTCcsl He00X0AUMOCTb B addek-
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TUBHOM CpPENCTBE, O0JafgaloieM CTPYKTYpHO- M CUMIITOM-
Moauduupyomeil akTuBHOCThI0, — DMOAD (disease-mod-
ifying osteoarthritis drug — mpemapare, MoTUOUIIMPYIOIIEM
teueHne OA) [3—9]. DTo oueHb BaxkHO, MTOCKOJLKY IO Mepe
TporpeccupoBaHus 3a00JIeBaHUST CUMITTOM-MOIUMDUIINPYIO-
WX TIpeTiapaToB CTAHOBUTCSI HETOCTATOYHO, M €IMHCTBEH-
HBIM CITOCOOOM JICUEHMST OCTaeTCsl MMPOTe3UPOBAHKE CYCTaBa,
KOTOPOE SIBJISIETCSI KaK TOPOTOCTOSIIIIAM, TaK U WHBa3MBHBIM
METO/IOM.

OyYeBUIHO, YTO UMEETCST OCTpasi HEOOXOAUMOCTD B IMOSIB-
JIEHUM HOBBIX MeTOIOB JieueHus1 OA, 0coOeHHO 00JaIaroIInX
CTPYKTYPHO-MOAMMUIIMPYIOIIE aKTUBHOCTBIO. B HacTosimeit
cTraThe TPUBOAUTCS OOOCHOBAaHWE W OMUCHIBAETCS AU3AITH
KPYIMTHOMACIITAOHOTO MHOTOIEHTPOBOTO MEXIYHAPOITHOTO
JIBOITHOTO CJIETIOTO TIIAIIe00KOHTPOIMPYEMOTO MCCIIETOBAHS
10 IPUMEHEHWIO CTPOHIINS paHesaTa y 60JbHbIX OA KOJTeHHO-
TO CycTasa.

O6ocHoBaHue

OA nosiroe BpeMmst cuuTtaics 3abojeBaHueM, MPU KOTO-
POM JieTeHepaTUBHbIE U3MEHEHHUS KacaloTcsl TOJIbKO Xpsilie-
BOI TKaHu. OJHAKO HeAaBHO OBLJIO OOHAPYKEHO, YTO IMaTo-
JIOTUYECKMI Tpoliecc 3aTparuBaeT BCe CTPYKTYPhI CycTaBa,
0COOEHHO CYOXOHIpajabHYI0 KOCTHYIO TacTuHKy [10]. Tem
HE MEHEEe OCTAeTCS HEM3BECTHBIM, SIBJISIETCS JIU TPUTTEPHBIM
(daxkTopoM, JeXalluM B OCHOBE 3a00JIeBaHUS, TOBPEXKICHNIE
Xpsila, CyOXOHIpaabHON KOCTH WM 00eux CTpyKTyp. He-
COMHEHHO, TIOBPEXICHUE CYOXOHIpaJTbHOW KOCTHOM Tijia-
CTUHKU UTpaeT OOJBINYI0 pojiib KaK B maroreHese OA, Tak
U B pa3BUTUHM 00JIEBOro cuHApoma (Harpumep, Npu 0ose3-
HEHHBbIX MUKpOIlepesioMax CyOXOHApPaJbHONW KOCTHOMW Tijia-
ctuHkM) [10, 11].

Pa3paboTka MeToaa jieueHus1, BIUSIONIEro Ha peMo/jie-
JIMPpOBaHKUE KOCTU, OCOOEHHO Ha aKTUBHOCTb OCTE00J1aCTOB,
OCTEOKJIaCTOB U OCTEOLIMTOB OJHOBPEMEHHO, MOXET UMETh
oosbiioe 3HaueHue sl gedeHus: OA. CTpoHUMSI paHelar
MpeacTaBiseT coOoi MpemapaT Al JeYeHUs] OCTEeonopo3a
(OIT), MmexaHU3M ACHCTBUS KOTOPOTO 3aKI0UaeTCs B pa300-
IIEHWU TIPOILIECCOB PEMOACTUPOBAHUS KOCTHU 3a CUET CTUMY -
JISIUUY 00pa30BaHUsI KOCTHOW TKAHW U TIONABJICHUS €€ pe-
30pouuu [12]. Pe3yabratbl JOKJIMHUYECKUX MCCIEI0BAHUM
CBUETEJIBCTBYIOT O TOM, YTO CTPOHIIUST paHesaT yCUJIUBaeT
PEeIUIMKAINIO TTPEeOCTe00JIaCTOB U CTUMYIHUPYeET nuddepeH-
LIMPOBKY OCTE€00JIaCTOB, YTO MPUBOAMUT K TMOBBIIIEHUIO aK-
TUBHOCTHU TPOLIECCOB KOCTeoOpa3oBaHus. BiausiHue cTpoH-
LM paHeJaTa Ha peMoJeIMpOBaHNe KOCTH CBSI3bIBAIOT C aK-
TUBALIMEl KaJbLMI-4yBCTBUTEJbHBIX pelienTopoB [13, 14],
KOTOpbIE 2KCIPECCUPYIOTCS OCTeOKJIacTaMM, OcTeobJiacTa-
MU M OCTEOLIMTAMHU, a Takxke xoHapouuTamu [15]. Ero antu-
pe30pOTUBHOE ACUCTBHE MPOSIBISCTCS MOCPEACTBOM BIIHSI-
HUS Ha CUCTEMY «pPElLEeNTOp aKTUBaTOpa siiepHOro ¢pakropa
karmma B (RANK)/RANK-nuranm/octeomnporereput», Ko-
Topast UTpaeT OCHOBHYIO POJIb B 00pa30BaHUM OCTEOKJIACTOB
[13, 16, 17].

HcnbiTanust CTpOHIIMST paHeilaTa MPOBOIMINCH OoJiee
yeM y 6500 mamueHTOB ¢ moctMeHonay3anbHbIM OIl B 1BYX
KPYMHBIX PAHIOMU3UPOBAHHbBIX KIMHUYECKUX UCCIIeTIOBAHM -
ax I daseri: SOTI (Spinal Osteoporosis Therapeutic
Intervention — neuenue OI1 mo3BoHouHuka) u TROPOS (ie-
yenue OIl nepudepuueckoro ckenera). B aTux ncciaemnona-
HUSIX, IO JaHHBIM PETPOCIIEKTUBHOTO aHalIu3a, MPOBEICH-
HOTO CpeIM MallMEHTOB ¢ BHICOKUM PUCKOM Pa3BUTHUS Tepe-
JIOMOB, IPUMEHEHNE CTPOHIIMS paHeIaTa IPUBOIMIO K CHU-

JKEHUI0 OTHOCHTEJIBHOTO pHCKa pPa3BUTUS TMO3BOHOYHBIX
1 BHEITO3BOHOYHBIX TIEPEJIOMOB, BKIIIOYas IepesioM OelpeH-
Hoii koctu [18, 19].

[leiicTBUE CTPOHIIMS paHeslaTa Ha CYOXOHIPaTbHYIO
KOCTb Y UeJIoBeKa U3YyJaJioCh in Vitro B UCCIENOBaHUU, B KO-
TOPOM CPaBHMBAJIUCH YIACTKU HOPMaJIbHON KOCTH UM KOCTHU
oosbHOro OIl. CrtpoHuMsi paHejaT MOJABISAI Pe30pOLUio
CyOXOHAPATbHOM KOCTHOM MJIACTUHKMU MYTEM CHUXEHMS aK-
TUBHOCTHM MaTPUKCHBIX METaJJIONpPOTENHA3, OCTEONpoTere-
puHa u RANK-nauranaa, ceKkpeTupyeMbIX KOCTHBIMM KJIETKa -
MU, B YaCTHOCTH ocTeobaactaMu [20]. DTU KJIETKU SIBISIOTCS
OCHOBHBIMU PETYJIATOpaMU KOCTHOI pe30pOIuu, U Pe3yiib-
TaThl MCCIEIOBAHUST CBUACTEIBCTBYIOT O TIOJOXMTCIHbHOM
BIMSHUM CTPOHIIMS paHeslaTa Ha MaTo(pU3UOJOTHUEeCKUe
npouecchl ipu OA. Kpome Bo3meiicTBUS Ha peMoIeInpoBa-
HHUE CYOXOHApPaTbHOUW KOCTU, CTPOHIIUS paHenar (1Mo JaH-
HBIM TOKJIMHUYECKUX MCCIIeTOBAHWI) MOXKET OKa3bIBaTh He-
MOCPEJICTBEHHOE BIMSIHUE Ha XPSIIII MyTeM BOCCTaHOBJICHUS
OaylaHca MeXJy TpolieccaMyd aHabojuM3Ma M KaTaboim3Ma,
nucbanaHc kortopbix Haodmonaercs: mpu OA [21]. CtpoHuus
paHesaT CTUMYJIMPYET CUHTE3 XPsIIEeBOr0 MaTpuKca in vitro
XOHAPOILIMTaMU, B3STHIMU Y 310POBBIX JitoAeil 1 60abHBIX OA
[21]. CornacHo HaOJIOAEHUSIM, 3TO IMTPOUCXOJUT 3a CYET CTU-
MYJISILIUA CUHTE3a MPOTEOTTMKAHOB (COoAepXKaHUEe KOTOPBIX
cHxeHo Tipu OA) 6e3 BIMSHUS Ha pa3pylieHue xpsiia. Bee
BMECTE 3TH pe3yJbTaThl CBUAETEIbCTBYIOT O TTOJIOXHUTEIbHOM
a¢pdekTe CTpOHUMSI paHejJaTa Ha MAaTO(GU3UOJOTHYECKUE
nponteccol ipu OA.

Bo3moxHas 3¢@ekTUBHOCTh CTPOHLMSI paHesaTa
y 60bHBIX OA M3yyanach B peTPOCIIEKTUBHOM aHaIM3e uccie-
nosanuii 111 dasel, mocesmeHHbix OIl. Tak, aHanu3 B uccie-
noBanuu TROPOS, B KoTopblii ObUTH BKITFOUEHBI 2617 marmeH-
TOB, ObUI BBITOJHEH JUISI OLIEHKW BAMSIHUS TIperapaTa Ha co-
CTOSIHUE Xpslla Mo pe3yJbTaTaM aHaJIM30B MOYM, OpaBIIUXCS
BO BpeMsI KaXXJ0Tro MocelleHus B TedyeHue 3 jeT. Bce yyacTHu-
KU CTpajiaii OCTEONopo3oM, a y 22% (565 GosibHbBIX) B Havase
ucclenoBaHUs UMearuch cuMnToMbl OA. [IpuMeHeHre CTpOH-
LIUST paHeJiaTa COMPOBOXKIAIOCHh CHIDKEHUEM YPOBHS GroMap-
KEPOB pa3pyLIeHUs XPSIIEBOI TKaHU B Moue y 15—20% marm-
eHToB (HeoanuTomna C-tenonentuaa Kojutarena I1 tuma [CTX-
11]); p<0,0001 o cpaBHeHuto ¢ iauedo (IJT) [22]. DroT ah-
dexT ObIT 3apeTUCTPUPOBAH Yepe3 3 MeC U COXpaHsIICs boJiee
3 net [23]. On Takke He 3aBucen oT Hannuus OA B Hauajie uc-
cJieIoBaHusl.

Llenbio ApPyroro peTpoCHneKTUBHOIO aHaau3a Oblia
OlleHKa KJIMHUYEeCcKOoro 3¢ dexTa CTpOHIMSI paHejlaTa Ha
nporpeccupoBanue OA 1mo3BoHOYHMKA. B aTOM aHanu3e ObI-
au obbenuHeHbl 1105 GonpHbBIX M3 ucciaenoBaHuit SOTI
u TROPOS, crpagamux OIT1 u conyrctBytromunm OA mo3Bo-
HOYHHUKA, TOATBEPXICHHBIM PEHTTEHOJOTUYECKH, Y KOTO-
PBIX MMEINCh pe3yJbTaTbl PEHTreHOrpaduu TMOSCHUIHOTO
oTIesia TO3BOHOYHMKA B Hauaje UCCIeoOBaHuS 1 yepe3 3 ro-
na nedeHust [24]. OueHka octeoapTposa mno mkaie JleitHa
[25] mpoBoamiack IJis KaxXXAOTO MEXIO3BOHKOBOTO IpPO-
cTpaHcTBa. [1py 3TOM yYUTHIBAIM HaJIMYKUE OCTEODUTOB, CY-
JKEHUM TPOCTPAHCTB MEXIy OUCKAMM U CKJIEPO3 MEXITO-
3BOHKOBBIX TPOCTPaHCTB. JleyeHUe CTPOHIIMS paHeJaTOM
B TeUeHHue 3 JIeT MPUBOIMIIO K CHHUKEHHUIO 00I1Ieil OLIEHKHU MO
mkane JleitHa Ha 42% (p=0,0005 mo cpaBHeHuio ¢ I1J)
U CHIDKEHUIO OLIEHKU CYXKEeHUS POCTPAHCTBA MEXIY MHUCKa-
mu Ha 33% (p=0,03, no cpaBHeHuto ¢ [1JT). OTMeueHO Takxke
yBeJIMYEeHUE KOJIMYECTBA OONBbHBIX 6e3 0o B criuHe Ha 34%
(p=0,03 o cpaBHenwuto ¢ [1J1) [24].
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OmHaKo 3TY MHOTOO0EIIAIOIINE PE3YIbTaThl ObLIN TTOTY-
4yeHbl y 00abHBIX ¢ OI1 1 He MOTYT OBITH TPUMEHEHBI HETO-
cpenctBeHHo k marmeHTam ¢ OA, He ctpamatomum OIT.

TeM He MeHee OHU TIO3BOJISIIOT TIPEATIONOXUTH, UYTO
CTPOHIIMS paHeIaT MOXeT 3aMeUTUTh TiporpeccupoBanue OA
3a CUET CTPYKTYPHO-MOIUGMUITMPYIONIETO NEeHCTBUS Ha IPO-
1IecC pa3pylieHus Xpsia U CyOXOHIPaTbHON KOCTH, a TaKkKe
YMEHBIIUTD BBIPAXKEHHOCTh 60JIeBOro cuHapoma. Takum obpa-
30M, LIEJIbIO PAHIOMU3MPOBAHHOTO KIMHUYECKOTO UCCIIEN0Ba-
HMsI, KOTOpOE OIMCBIBAETCSl B HACTOSIIIEH cTaThbe, SIBISIETCS
OlIEHKa MpeuMyIlecTBa CTpoHIIMS paHenaTa (1 u 2 T B CyTKu),
no cpaBHeHuto ¢ [1JI, mns 3amemneHus aerpagalivu Xpsiia
B TeUeHUE 3 JIET y MY>KYMH M XKeHIIUH ¢ OA KOJICHHOTO CyCcTa-
Ba.

n3aiin nccnepoBaHus

B MexayHapogHOe MHOTOLIEHTPOBOE PaHIOMU3UPOBaH-
HOE IBOIHOE CJIeroe IJIaleOOKOHTPOINPYeMOe HMCCIIeIoBa-
Hue III ¢aspl ObLIM BKIIIOYEHBI TPU MapajljiebHblEe TPYIIbI
(ctponuus panenar 1 r/cyr, 2 r/cyt u I1J1). B uccienoBanum
MPUHUMAIOT yJyacThe 98 MeauIIMHCKUX LEHTPOB U3 18 cTpaH
(ABctpanusi, Asctpusi, benbrusi, Kanana, Yenickas Pecny6-
nvka, Jdanus, Dcrouus, Ppannusa, Tepmanus, Urtanmusa, Hu-
nepnanasl, Jlutea, [Monbira, [Mopryranus, Pymbeiaust, Poccus,
Hcnanus u Benukooputanus). JluzaitH ucciaenoBaHus Tpe-
CTaBJIeH Ha PUCYHKE, a OCHOBHBIC KPUTEPUH OTOOpa U BKITIO-
YeHUS B MCClieOBaHNEe OIMMcaHbl B Ta0J. 1. Bkpariie: pis yua-
CTUS B UCCIICAOBAHUY OTOUPAIOTCS XOATUNE MYKIMHBI U XKESH-
IIMHBI 6eJ10ii packl B Bo3pacte S0 JieT U crapiile, cTpagaromime
nepBUIHbBIM OA KOJIEHHOTO CyCTaBa COIJIACHO KPUTEPUSIM
AMepukaHckoi kosuternu pesmatosioroB (ACR). Dtu kpurte-
PUM BKJIIOYAIOT 00JIb B T€YEHME OOJIbILIMHCTBA AHEM 32 MPe/ibl-
IyIIKUI Mecsl (MUHUMYM TTOJIOBMHY Mecsilia) ¢ OLIEHKOI MH-
TeHCUBHOCTU >40 MM 1o 100-MUIIMMETPOBOI BU3yaabHOM
a”asioroBoii mkane (BALL). Kputepusimu BKIOUEHUS SIBIISI-
J0TCS HaJIMUKMe Ha MOMEHT Hayaja MCCAeI0BaHUSI PEHTIEHO-
rpaduueckux craguii 2 u 3 mo kimaccudpukauum Kellegren
u Lawrence, mmpuHa cyctaBHoi menu (LLICII) ot 2,5 no
5 MM ¥ MIPEeUMYIIECTBEHHOE TTopaXkeHe MeaNaJTbHOTO OTaesa
KOJIEHHOTO cycTaBa. KoyleHHBIIT cycTaB, TT0 KOTOpoMY OymeT
TPOBOJUTKCST OLIEHKA, OTpPENessieTcsl ucciaenoBaTesieM B MO-
MeHT oTbopa. Eciu o0a KOJEHHBIX CycTaBa COOTBETCTBYIOT
KPUTEPUSIM BKIIIOUEHHSI, TO OLIEHKAa OYIeT MPOBOIUTLCS I10 CY-
cTaBy C 0oJjiee BbIPaXXEHHBIM OOJIEBBIM CUHIPOMOM (T. €.
¢ Haubosee BbicOKO# olieHkoi mo BAILL). Eciu mHTeHCUB-

CTpoHums paHenart 2 r/cyT

CTtpoHums panenar 1 r/cyT

+ nn

Mocewexne 11 | | | | |

Ha MOMEHT LI I I I I 1
oT6opa MOM3MB6 M12 M18 M24 M30 M36
(-2 Hep)

Habntoaexne +
B AMHAMUKe
Pangomusaums OKOH4aHune
Ha MOMEHT BK/TH4EHNS CCNeaoBaHus

B 1UccnefosaHune

[uzaitd uccnenosanus. M — mecsuy
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Tabnuua 1 OCHOBHbIE KpuTepuu oT60pa,

BKNMHOYEHNA N NCKNTHOYEeHUA

Kputepum ot6opa

o My>X41HbI 11 XXeHLMHbI 6EM0i pacs!

« Bospact >50 net

» BO3MOXHOCTb NepeaBnratbest 663 NOCTOPOHHEN MOMOLLM

« MepBuyHbIi OA KoneHHOro cycTasa cornacHo kputepusm ACR (60b B KO-
NIEHHOM CYCTaBe B Te4eHue 60MbLUIMHCTBA AHEN 3a NpeablayLynii MecsL,
C MHTEHCMBHOCTbIO >40 mm no 100-munnumeTposoit BALL), a Takxe Hanu-
41e X0TA 6bl OAHOM0 M3 LWECTN KpuTepues: Bo3pacT 50 NieT unu craplue;
ANUTENbHOCTb CKOBAHHOCTN >30 MUMH; KpenuTaums; 601e3HEHHOCTb B KOC-
TAX; HAUYNE KOCTHBIX pa3pacTaHuii; OTCYTCTBME MECTHOrO NOBbLILLIEHMNS
Temneparypbl

« [lucbMeHHOe MHHOPMUPOBAHHOE COrnacue

He cooTBeTcTBOBaNM KpuTepusam 0T6opa 6onbHbIe c:

* YCTAHOBMEHHbIM NPOTE30M KONIEHHOrO CyCTaBa Unu ero NNaHupyemon ycra-
HOBKOW B Te4eHMe NOCNeAYHLLEro roaa;

* HelaBHO (<1 roja) BbINOMHEHHbIM NPOTE3MPOBAHMEM Ta306ePEHHOIO CyC-
TaBa, N10X0M NPUXNBAEMOCTbI0 NPOTe3a Ta306ePEHHOr0 CycTaBa nuim
MAaHNpyembIM NPOTE31POBaHMeM Ta306ejpEHHOr0 CycTaBa B TeYeHue
NoCNefyIoLLero roaa;

* [IEPEHECEHHON OCTEOTOMMEN HUXKHE KOHEYHOCTY;

* NEPEHECEHHOI onepaumeli Ha OLEHMBAEMOM KOJIEHHOM CyCTaBe (BKMtouast

apTPOCKONUIO) B TeYeHWe rofa fo 0T60pa;

+ OA Ta306epEHHOr0 CyCTaBa C KNNHUYECKMY NPOSBEHUAMY;

* NKO6BIMM BHYTPUCYCTABHLIMU NHBEKLMAMM B KONEHHbIA CYCTaB B TeYEHUE
npeablayLmx 3 mec (6 Mec Ang ruanypoHoBOM KNCTOTbI);

* BTOpPMYHbIM OA KONEHHOrO CyCTaBa: NOCTTPABMATUYECKUM (Pa3BUBLUMMCS

nocne TsHKeNOoW TpaBMbl, CONPOBOXAAIOLLMMCSA KNNHNYECKUMU NPOSIBIIEHN-

MU 11 3aPEruCTPUPOBAHHBIM JOKYMEHTANIbHO), BHYTPUCYCTABHbIM Nepeno-

MOM, KMIMHUYECKN 3HAYUMbIMU JechOPMaLMAMI HIKHUX KOHEYHOCTEN (Ba-

PYCHOW UMK BanbryCHOM), NHKDEKLMNOHHBIM apTpUTOM, BOCNANINTENbHBIM 32-

6051eBaHNeM CyCTaBa, NOAArPOiA, BbIPAXKEHHbIM XOHAPOKAbLIMHO30M (NCeB-

fonogarpon), 60nesHbto Megxeta, OXPOHO30M, akpoMerannen, reMoxpo-

MaTto30M, 60M1e3HbI0 BUNbCOHA, NEPBUYHLIM OCTEOXOHAPOMATO30M, OCTEO-

HEKPO30M, reModunuen;

HanuyueM B aHaMHe3e BEHO3HOI TPOMB0O3MO0MM (BKNKO4As TPOMBO3IMO0-

NINK0 BETBEN JIErOYHON apTepuu) Ui BbICOKUM PUCKOM BEHO3HOW TPOMOO-

améonuu;

NpOrpeccupyoLM CepbesHbIM 3a60eBaHNEM (YrPOXKAIOLLNM XKU3HW 3a-

60n1eBaHNEM CEPLEYHO-COCYAMCTON CUCTEMbI, OHKONOTNYeCKNMI 3a60meBa-

HUAMW KPOBW, BKITIO4AS MUENIOMY, paK C PUCKOM MeTacTasupoBaHus B Koc-

TW, APYTUMI OHKONOTMYECKMMI 3260M1€BaHUAMU B TE4EHNE NPEefbIAYLIMX

5 NeT, 3a UCK/IYeHeM 6a3annombl 1 MONHOCTbIO YAANEHHON MOCKOKIIe-

TOYHOI KapLWUHOMbI);

310ynoTpe6neHneM ankoronem B aHamHese (>160 r B CyTKu);

TSKENOM NOYEYHON HeJOCTAaTOMHOCTbIO (KNIMPEHCOM KpeaTuHUHA

<30 mn/muH no popmyne Kokpodra);

HocuTenbcTBOM BIY, BupycoB renatutos B unu C;

HE0ObACHMMON BbIPXEHHON noTepert maccol Tena (>10% B TeveHue npe-

IbIAYLLEro roga);

BO3MOXXHbIM 3(h(PEKTOM NPeAbIAYLLEro fe4eHns Ha MeTabonM3M xpsaiia

UK KOCTW: NEPOPabHOr0 UM BHYTPUBEHHOTO NPUMEHEHMs BucdocdoHa-

TOB <1 roga o 0T60pa, Tepunaparmaa uan panokcudeHa <7 gHeit Jo ot6o-

pa, AualepenHa, rmioko3amuHa (cynbara unu gpyrux gopm >1500 mr

B CYTKM), XOHAPOUTUHCYNb()aTa, HEOMbISEMbIX COEAUHEHNIA aBOKAA0

1 con <3 Mec [j0 0T60pa, BHYTPUCYCTaBHbIM BBELEHNEM rMaypOHOBON Ku-

CnoTbl <6 Mec 0 0T60pA, a TaKXKe NPUMEHEHNEM NPenapaTos, NOAABNSIO-

LLMX aKTUBHOCTb MATPUKCHbIX METANN0NPOTENHA3 (Hanpumep, TeTpaLmnKun-

Ha 1 ero CTPYKTYPHbIX aHanoros) <3 mec Jo 0T60pa;

* PUEMOM TIOKOKOPTUKOMAO0B (MepopasbHbIX, MHransaumoHHbIX >1500 MKr
B CYTKW WIN BHYTPUCYCTaBHbIX <3 MeC 40 0T60pa)

Kputepuu BKntoyeHus

« OA ¢ peHTreHorpacdmyeckumn ctaguamm 2 n 3 no knaccudpukauun Kellgren
n Lawrence;

« LCLY 0T 2,5 50 5 Mm

Kputepun ucknioyenus

« [IpemmyLLECTBEHHOE NOPAXEHWE NaTepanbHOro 0TAeNa KONEHHOro CycTasa




OpurvHanbHbIE MCCNEfOBaHUSA

HOCTb 0011 Ha MOMEHT O0TOOpa OJIMHAKOBAa B 000OMX CycTaBax,
TO BBIOMpAETCS CycTaB ¢ 00Jee BRICOKOM cTaaueid 1o KiIaccu-
¢uxamuu Kellgren n Lawrence u/umu 6ojiee y3KOii CyCTaBHOM
menbto. Ecm o6a KoJIeHHBIX CycTaBa OAMHAKOBO 00JIe3HEHHBI
U UMEIOT OJIMHAKOBYIO cTaauio 1o kiaccudukauuu Kellgren
u Lawrence, Torma KOJeHHBIN CycTaB BBIOMpPAETCs IO YCMOT-
PEHUIO UCCIIeOBATENS.

[IpoTokous ucciaenoBaHUsS U IPYrHe TOKYMEHTBI, UMe-
[olI1e OTHOIIEHUE K MH(GOPMUPOBAHHOMY COTJIACUIO U UH-
dopmaumuu o0 McclienoBaTensax, ObIM PaCCMOTPEHBI He3a-
BUCUMbBIMU 3TUYECKUMM KOMUTETAMM B CTpaHax-y4yacCTHM-
11ax, a Takxke MCCaeAoBaTeIsIMU, KOOPAMHATOPAMU U CITOH-
COpaMHU B COOTBETCTBUHU C TPEOOBAHUSIMU MECTHOTO 3aKOHO-
narenbcTBa. [ITMcbMeHHOE MH(MOPMUPOBAHHOE coTiacue 6e-
peTcsl y BceX Y4aCTHUKOB. KccnenoBaHue MpOBOAUTCS B CO-
OTBETCTBUHU C STUYCCKUMHU MPUHLIMUITAMU XEJTbCUHKCKOM Je-
kiaapaunu (1964 r. u mocieayomux nepecMorpos). Mccie-
NIOBaHWE 3aperuCTPUPOBAHO B 6a3e TaHHBIX TEKYIIUX KOHT-
poaupyeMbix ucciienoBaHuit (www.controlled-trials.com;
No ISRCTN41323372).

Jleyenue, Habnwopaeunue

B AMHAMUKe W obcnepnoBaHue

Ha MoMeHT BKIIIOYEHUSI B UCCIIeIOBAaHKE TTALMEHTaM Ja-
FOTCSI MHCTPYKLUK O TOM, YTO B T€YCHUE BCErO MCCIIEIOBAHMS
OHU IOJIKHBI IPMHKUMATh OQHO calle (CTPOHLMS paHeIaTa
2 t/cyT, 1 r/cyt wim [1J1) onuH pa3 B CyTKU 1iepe CHOM (TTOpo-
IIOK TIpeIBapUTETbHO pa3BecTd B 0,5 MJI BOMBI), IPEATIOUTH -
TeJbHO Yyepes 2 U rocjie eabl. PacnipenesieHre 1o rpyrimnam rpo-
M3BOJIUTCSI PABHOMEPHO C ITOMOIIIbIO MHTEPAKTUBHOM CUCTEMBI
C TOJIOCOBBIM OTBETOM, CO CTpaTU(MUKALIME TT0O MEIUITMHCKO-
My LIEHTPY U 1o 1oJy. [lalreHTaM 1 uccaenoBaTessiM He U3Be-

CTeH XapakTep paclpeneieHus 1o rpymmnam. Mcciaemyembie
Mpenaparhbl BHIVISIIAT OAMHAKOBO (MMEIOT OIMHAKOBYIO yIla-
KOBKY, MApDKMPOBKY ¥ BHEILIHWII BUJI rpaHyJ). B reuenune Bcero
Teproia MCCIeOBaHUS 3alpelaeTcss pueM IpernapaTos,
OKa3bIBAIOIINX JCWCTBME Ha MeTaboJM3M XpsIlia WU KOCTU
(cM. Tabi. 1), a TakKe IIIIOKOKOPTUKOUIOB. JlorycKaercst pu-
MEHeHHEe (pU3noTepannu, peabuINTallMOHHOM Tepariu 1 ajlb-
TEePHATUBHBIX METOMIOB, TaK e KaK 1 MCIOIb30BaHUE aHaJIbIe-
tukoB u HITBII mis obseryeHus: 60u rpu HEOOXOAMMOCTH.
Tem He MeHee TpueM JII0OOro 006e300/MBAIOILIETO Mperapara
MpeKpalaeTcss MUHUMYM 3a ISITh IEPUOIOB ITOJIyBbIBEICHMS
repes CIeAyIOUIMM ITOCEIIEeHNEM B LIE/ISX afeKBATHOM OLEHKHI
CHMIITOMOB.

Kpurepuu otdéopa 1 BKIIOUYEHMs, JaHHbIE AaHAMHE3a, CO-
IIyTCTBYIOLIIEE JIEYEHUE WM TIPOLELYPbl, OCHOBHBIE IIOKA3aTe~
JIM KU3HENESITEIbHOCTA OLIEHUBAIOTCS Ha MOMEHT OTOOpa
u/wm BKimodeHust (M0). YayacTHUKY TIPUXOIAT IJIsT 06cIeno-
BaHUS B JuHaMuKe depe3 3 u 6 mec (M3 u M6) u nanee depes
KaKIple 6 Mec BIUTOTh 10 3 JieT (CM. pucyHOK). CxeMa mpoBefie-
HUs 00CJIeq0BaHUI TIpeACcTaBIeHa B Ta0I. 2.

PeHTreHorpatusa KoNeHHbIX CycTaBoB

PeHTreHosornyeckoe McCieoBaHUE KOJIEHHBIX CyCTa-
BOB IPOM3BOIUTCS MO CTAaHAAPTHOM MeTonuKe [28] Ha MOMEHT
BKJIIOUEHHUSI B UCCJIENOBaHUE [UIsi 0OOMX KOJEHHBIX CYCTaBOB,
nyepe3 1, 2 u 3 roma (M12, M24 u M36) mist KOJIEHHOIO CyC-
TaBa, MO KOTOPOMY TMPOM3BOAMUTCSI OllEHKA 3(DHEKTUBHOCTH
siedeHust. CHUMOK BBITIOHSIETCS B TIPSIMOY 3aHEl TTPOEKIINT
C TIACCUBHBIM CTMOaHWEM, TIpU 3TOM 00a KOJEeHHBIX CycTaBa
KOHTaKTUPYIOT C KacCeTOM M HAXOAATCS B OJHOM IJIOCKOCTU
¢ Ta300eIPeHHBIMU CyCcTaBaMH, HAJIKOJEHHUKOM M KOHJYMKA-
MU OOJIBIINX TAJTBIIEB.

Tabnuua 2 Cxema npoBefeHns o6¢cnefoBaHns
Otéop MO M3 M6 M12 M18 M24  M30  M36
VIHdopMupoBaHHoe cornacue
Kputepun ot60pa n BKNOYEHUs X X
[laHHble aHaMHe3a X
[laHHble 06cneaoBaHNs X X X X X X X X X
Komnnaexc X X X X X X X
ConyTCTBYHOLLEE NIEYEHIE 1 NPOLEAYPbI X X X X X X X X X
lMoka3arenn aghhekTMBHOCTH
OCHOBHOW OLIEHNBAEMbIV MOKA3aTeslb
« PeHTreHorpadoust KONeHHoOro cycrasa X X X X
OCHOBHbIE BTOPUYHbIE 0KA3aTEN
« AnrodpyHkunoHanbHbli nHgekc WOMAC X X X X X X X
« /IHTEHCUBHOCTb 6onei B koneHHOM cycTase (BALL) X X X X X X X
« Yactota 060CTPEHUIA (BHEBHUK NaLMeHTa) X X X X X X X
« [lpumeHeHne 06e360nmBaoLLMx npenapatos 1 HINBI (BHeBHNK naumeHTa) X X X X X X X
06beKTMBHAN OLIEHKA COCTOSIHIA KOMEHHOro cycTaBa X X X X X X X X X
Broxmmmyeckne KOCTHbIE U XPALLEBbIE MApKepbI X X X X X X X X
« MPT X X X X
« KayecTBo xu3Hu (SF-36) X X X X X X X
Oyenka 6esonacHocTn
« [10604HbIE 3PDEKTbI X X X X X X X X X
« JTabopatopHble nccnefosaHns (6monoruyeckas nepeHocMmMocTb) X X X X X X X X X
» 3260p KpOBW Ans NCCNEA0BaHUSA (DapMaKOKUHETUKM X X X X X X X X

Mpumeyanne. WOMAC — Western Ontario and McMaster Universities Osteoarthritis Index (nHaekc octeoaptposa yHusepcutetoB 3anagHoro OHTapuo n MakMactepa).
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OpurnHanbHble MCCNEefOBaHUSA

YT0oObI 1O0OUTHCS €AMHOO00pa3Usl YKAaN0K, UCIIOIb3YIOT
paMKy ISt peHTreHorpaduueckux ykimagok SynaFlexer
Plexiglass (Synarc Inc., CIIIA), koTopas Oputa pa3paboTaHa
IUTSI TIPOBEIICHUST CEpUITHON peHTreHOoTpacdhu y OJHOTO Tal-
€HTa W Y HECKOJIbKUX TallMeHTOB. PEHTreHOBCKUIA TTy9OK Ha-
KJIOHSIOT oA yrioMm 10° 11t BeIpaBHUBaHUS C TUIaTO OOJIbLIE-
OEepLIOBOIT KOCTH.

s KOHTPOJISI KayecTBa PEHTTeHOIPaMM KOJIEHHBIX
CYCTaBOB, BBIMOJHEHHBIX HA MOMEHT BKJIIOUEHHUSI B UCCIIE10-
BaHUE U B XOJie HAOJIOJeHUSI B TUHAMUKE, ObLT YCTAaHOBJIEH
psil KpuTepueB (YeTKOCTh M300paxkeHusl, TPaBUIbHOCTb YK-
JIalK¥, HaJau4yue Mapkepa M 10-MMIIMMETPOBOM PEHTTEHO-
KOHTPACTHOW JMHEWKM IS yBeJIWYEeHWSs, yKa3zaHue yria
PEHTTEeHOBCKOTO TIyYKa W BBITIOJHEHUE B TIPSIMOU 3amHeit
npoekuun). B ciydae HeymoBIEeTBOPUTENHHOTO KayecTBa
pPEHTTeHOTpaMMBI MCCJIEIOBATEb TOJDKEH CHeNaTh MOBTOP-
HBIII cHUMOK. [lepen HavasoM WcCIenoOBaHUs PEHTIeHOJIa-
GOpaHTHI TPOXOIAT 2-THEBHOE OOYYEHUE Y OTIBITHBIX CITeII -
anuctoB (Synarc, TamOypr, [epmanus). UM Takxe BbIIAIOT
TEXHUYECKOE PYKOBOJACTBO M KpaTKMI CIpPaBOYHMK. 3a Ie-
pUOJ KCCEeNOBaHUSI OHU TPOXOIST OOYYeHHE €XKEroJHO
B TeueHue 3 yeT. OT cneuuaJucToB Ha MecTax TpedyeTcs 10-
OUTBHCS, UYTOOBI PACIIONOXKEHME MEANATBLHOTO IJIaTO OOJIbIIIe-
0ep11oBOl KOCTU OBLIO OJMHAKOBBIM Ha MEPBOHAYATbHON
U TIOCTIeIYIOIINX PEHTTeHOTpaMMax. A crielimaabHO pa3pado-
TaHHas MPOIeAypa KOHTPOJS KauyecTBa TOMOTaeT ya0CTOBe-
pUTHCS B IPAaBUIBHOCTU PACTIONIOXKEHUSI MEXCYCTaBHOM IIIe-
JIM ¥ MEMAaTbHOTO TUIaTO OOJbIeOepIIOBOI KOCTH 1 HaTpa-
BJIEHUW PEHTTEHOBCKOTO ITyYKa, MOCKOJIBKY 3TO OCHOBHBIE
dakropsl, Kotopbie BausoT Ha usmepenue LIICII. Ha Bcex
peHTreHorpaMMax, ceJJaHHbIX Ha MOMEHT BKJIIOYEHMS B MC-
cJeloBaHue, OMpPENessIIoT CTaAUI0 3a00JeBaHUs MO KJIacCu-
¢ukanuu Kellgren u Lawrence, uamepsitor LLICILL u ycrana-
BJIMBAIOT TPEUMYIIECTBEHHOE MTOPaXeHUE MEANATbHOTO WU
JlaTepajbHOTO OT/ena.

Bce peHTreHorpaMMmbl LIEHTPAJIM30BaHHO COOUMPAIOT,
oM pPOBBIBAIOT € MTOMOIIIBIO cKaHepa Array Dicom, coxpansi-
oT B HeckaTtoM ¢dopmate DICOM 3 ¢ MOMOIIBIO CUCTEMBI
Synarc (TamOypr, [epManHus) U OTCHUIAIOT B OCHOBHOM LIEHTP
pacuiudpoBKU peHTreHorpamMM (Association Prevention des
Maladies Osseuses, Jlnon, @paHums) mjast paciimdpoBKA
(D. Gensburger). IloBropHasi paciuugpoBKa peHTreHOrpamMmm
MPOBOAUTCS BO BTOpOM lieHTpe (JIbex, benbrus) crneruanu-
CTOM, MCMOJIb3YIOLIUM TaKylo ke MeToauky (R. Deroisy). Mu-
HumanbHasg LICIL (MM) B MeauaibHOM THOMO(hEMOpPaTIbLHOM
OTJeJie OMPeESIeTCS C MMOMOILBIO CTAaHAAPTU30BAHHON TMOJTY-
aBTOMATUUYECKOM KOMITbIOTEPHOU METOIUKU, MOAPOOHO OIM-
CaHHOM B NIpyrux MCTOYHMKax. KoadduumeHT yBenuueHus
OTIPEIEISIETCSI C TOMOIIIbIO 10-MUTUMETPOBOIT PEHTIEHOKOH-
TPACTHON JWHEHKU. 3aTeM CIeNNaIucT, paciIu(poBLIBAIO-
Ui peHTTeHOTpaMMYy, oOpe3aeT n3o0paxkeHue, BEIOpaB Mpei-
CTaBJISIONINI 0COOBINT MHTEPEC TIPSIMOYTOIBHBIN YyIacToK (KO-
TOPBIN 3aKJTI0YAETCST MEXKILy TOPU30HTAILHOM JIMHUEH, TTPOX0-
ISIIEN 10 HVDKHUM KpasiM MBIIIETKOB OeIpeHHON KOCTH,
U IBYyMsI TTePIICHAUKYISIPHBIMU €i1 TUHUSIMU, COTTPUKACAIOIIIN -
MUCS C BBITYKJIOCTSIMU KpaeB MbIILENIKOB). [Iporpamma aBTo-
MaTUYECKH CO3[aeT ABe Mapayjie/ibHble TUHUM Ha PACCTOSIHUU
15 MM apyr oT apyra, ogHa U3 KOTOPbIX OTCTOUT Ha 10 MM OT
MEXMBILIEJKOBOW JTUHUU. B obnactu, orpaHUYeHHOUN ITUMU
NByMsI TUHUSIMU, UCCIENOBATENb OMpPEAessieT Kpasi Ooblie-
0eplioBOil U OeqpeHHON KOCTel, YTOObI BBIYEPTUTH MPSIMO-
YroJbHUK. PeHTreHorpamMmbl paciindpoBBIBAIOTCS TOTAPHO
B XpOHOJIOTHYEeCKOM Topsiake. CrieninanucTy, pacimdpoBbiBa-
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IOIEMY PEHTTEHOTPAMMBbI, HEM3BECTEH XapaKTep pacrpesese-
HUS TI0 TPYTITIaM KOHKPETHBIX 00TbHBIX. BpemenHast mocieno-
BaTeJIbHOCTH He SIBJISIETCS] 3aMaCKUPOBAHHOM, U KaxXaast 1mo-
cliefyloniasi peHTreHoTpaMMa OIIEHWUBAeTCsl B CPaBHEHWU
¢ TiepBoHavYaIbHOM. Kak M3BECTHO, 3TO IOBBIIIAET YYBCTBU-
TeJIbHOCTb U BOCTIPOU3BOAUMOCTb OlieHOK [30—32].

o Havaja ucclieoBaHUs U Jajiee ¢ MHTepBaJlaMu | Tox
B XOJI€ UCCJIEOBAHUS B KaXOM LIEHTPE, BBITIOJIHSIIOIIEM pac-
WK(POBKY PEHTreHOrpaMM, MPOBOAMUIACH OLIEHKA BOCIIPOM3-
BOAMMOCTH pe3yJbTaToB yTeHus1 70 map peHTreHorpamm Ko-
JIEHHOTO CyCTaBa, HE UMEIOLIMX OTHOIIEHUS K UCCIEOBAHUIO,
Y OIHOTO U TOTO XK€ UCCIIe0BATENS.

[pyrue peHTreHOJIOTHYecKre MOoKa3aTesld BKIIOYAIOT
PEHTIeHOJIOTUIEeCKOe TTPOrpeccupoBaHue (CyxKeHne CyCTaBHOMI
memu >0,5 MM 3a 3 Toma) M KIMHUKO-PEHTTEHOJIOTMYECKOoe
TporpeccupoBaHue (CyXeHue cycTaBHOU 1menu >0,5 mm 6e3
KIMHUYECKN 3HAYMMOTO YJIydIlleHUs 3a 3 Tofa, T. €. yaydle-
Hue Ha 20% u MeHee 110 pasneny mkaiasl WOMAC, onieHUBalO-
1LIEMY BBIPAXXEHHOCTb 60JIEBOTO CUHAPOMA).

Opyrue Bugbl o6cnefoBanus

Ouenka no mkanse WOMAC npoBoauTCsl Ha MOMEHT
BKJIIOYEHHUsI B MCCIICNIOBAHME U Jlajiee ¢ MHTepBaJIOM 6 Mec.
WOMAC — 3T0 caMOCTOSITeJIbHO 3alOJIHsIeMasi aHKeTa, pa3pa-
OoTaHHasl /15T OLIEHKU COCTOSIHUS 3M0POBbSI U UCXOIOB Y OOTb-
HbIX ¢ OA ¢ omo1bio 24 BOIIPOCOB, KACAIOIIUXCS BhIPAaXKeH-
HOCTH 00JIEBOTO CUHIIPOMa, CKOBAHHOCTHU U (DyHKIIMOHATTbHO-
To COCTOSTHUS cycTaBa [34]. AHKeTa coctaBicHa B Buae BAILI
Ha BCeX SI3bIKaX, HEOOXOAMMBIX IUISA CTpaH, MPUHUMAIOIINX
y4JacTHe B UCCIICIOBAHWH.

MHTeHCHMBHOCTD 06011 B KOJJEHHOM CYCTaBe OLEHUBAIOT
¢ nomouibio BAIIl Ha MOMEHT 0TOOpa, BKIIIOUEHUS B KCCIIEI0-
BaHUE U Jajee ¢ MHTepBajJoM 6 mec. st TOro 4to0bl OlieHKa
60J1eBOr0 CUHIPOMA MTPOBOAMIIACH KaXbIif pa3 MpU OJUHAKO-
BBIX KJIMHUYECKUX YCJIOBUSIX, OOJbHbIE NOJKHBI MPEKPATUTH
npueM Jboro o6e300JMBaIOLIErO TMpenapara Kak MUHUMYM
3a MATh MIEPUOIOB MOTYBBIBEICHMS IO OYEPETHOTO BU3NTA, YTO
JOCTATOYHO JIJIsT BRIMBIBAHUS Tiperapara (T. e. 48 4 mist 607b-
muHcTBa aHanbretukoB U HIIBII, 72 u mia unenekokcub6a).
OOBEKTUBHBIN OCMOTP KOJIEHHOTO CyCTaBa ITPOBOJIST BO BPEMSI
Kaxmoro mocemieHus. [Ipy ocMOTpe OLIEHWBAIOT MECTHYIO
TeMITepaTypy, HaTM4Ire oTeKa 1 BhIToTa. BoIbHBIX TakKe Mpo-
CST OJIMH pa3 B HEIEIO COO0IIaTh 110 TeJiehOHY TaHHBIE OTHO-
CUTEJIBHO BBIPAXKEHHOCTH 00JTU (KOTOPbIE OTMEYAIOTCS B DJIEK-
TPOHHBIX THEBHUKAX MAlLIMEHTOB). DTU CBEEHUSI 3aTeM Peru-
CTPUPYIOTCS B 2JIEKTPOHHOU 0a3e JaHHBIX U BKJIIOYAIOT 4acTO-
Ty 0OJIEBBIX MPUCTYIIOB, MTHTEHCUBHOCTD 0011 (KOTOPYIO KJlac-
cuUIMPYIOT KaK 1 = 00J1b HU3KOW MHTEHCUBHOCTH, 2 = 0OJIb
cpenHell UHTEHCUBHOCTU U 3 = WHTEHCUBHAs OO0JIb) U YIIOT-
pebaenue obesdonuBaonmx cpeacts u HIIBIT (uucno mnneit
U KOJIMUECTBO TaOJIETOK B IEHD).

O0pa3ubl KpoBU U MouM (1o 10 MJT KaxIblit) cOOMparoT
YTPOM HATOIIIaK Ha MOMEHT BKJIIOUCHUS B MICCIIENOBaHUE U BO
Bce Mocienaylolre moceiieHrs. B o6pasiax oreHrBaeTcsl Ha-
JIre GMoMapKepoB pa3pyiieHus xpsiia (tporrentuma C mpo-
koJutareHa Il Tuma B KpoBH, r’MalypOHOBOI KMCIOTHI B KPOBH,
CTX-II B Moue) 1 KocTu (crielMduIecKoil KOCTHON 1ea04-
HO¥# (ocdarasbl U MepeKpecTHO-CBI3aHHbIX C-TeJIONENTUIOB
koyutareHa II tuma) [35, 36]. M3yyaioTcs Takke MokasaTeau
OMOJIOTUYECKON MePEeHOCUMOCTH (KIMHUUYECKUI aHaJIn3 Kpo-
BU, OMOXMMUYECKUI aHAN3 KPOBU U MOYU, CBEPTHIBAEMOCTh
KpoBM) U (hapMaKOKMHETHKA TIperapaTa (comepkaHne CTPOH-
1S B KPOBH).
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Y 4vactu GOJBHBIX MPOBOAUTCS MArHUTHO-PE30HAHC-
Hast Tomorpadust (MPT) onleHuBaemoro kojseHa Ha MOMEHT
BKJTIOUEHWST B MCCJIEIOBaHME U Jajiee C MHTepBaJioM | rof
BIUIOTH JI0 €T0 OKOHYAHWS B CTIEIMAJIBHO BRIOPAHHBIX MEIIU-
nuHckux eHtpax. CHumku MPT pacuiudpoBbiBalOTCS LIEH-
Tpajqnu30BaHHO (B ABYX LieHTpax: Arthrolab, Monpeanb, Ka-
Hana, u Synarc, Can-®pannucko, CIIIA). OCHOBHBIMU OlIe-
HUBAeMbIMU TI0Ka3aTeJsIMU SIBJISIIOTCSI 00BbEM CYCTaBHOTO
xpsimia [37], Hanuyue oOpa3oBaHUil B KOCTHOM MO3re U Mo-
BpPEXIEHUII MEHUCKOB, a TaKXe XapaKTePUCTUKU APYTUX He-
XPSIIEBbIX KOMIIOHEHTOB KOJEHHOTO cycTaBa. DTH MoOKasa-
TeJW OLICHMBAIOTCS ¢ Momolibslo mkaasl WORMS (Whole
ORgan Magnetic resonance Score — mkana MPT Bcero opra-
Ha) [38].

BonpocHuk SF-36 3amojiHseTcsi Ha MOMEHT BKJTIOUE-
HUS B UCCJIEIOBAaHUE U Jajiee Yepe3 Kaxiabie 6 Mec BO BpeMs
ouepeTHOTO TTOCEIIeHUST ISl OIleHKU KadecTBa Xu3Hu. [1pu-
BEPKEHHOCTD JICUCHUTO OLIEHUBAIOT BO BPeMsT KaXKIIOTO TToce-
meHus ¢ 3-ro Mecsua (M3) u ganee ryTeM rnojacuera KoJmye-
CcTBa callle, KOTOpble MalMeHT BO3BPAILAET MCCIEA0BATEIO.
be3omacHoCTh OLIEHMBAIOT BO BPEMsI KaXKA0TO BU3UTA, BKJIIO-
yasl 3aliMCU OTHOCUTEIbHO MOOOUHBIX (P(PEKTOB, MACCHI TE-
Jla, pocTa, apTepUalbHOTO NABAEHUSI U YaCTOThl CEPACUHBIX
COKpAICHUI.

OueHuBaeMbie nokasaTenu

OCHOBHBIM OIIEHUBAaEMbIM TTOKA3aTeJIeM SIBJISIETCS U3Me-
"enue LICIL (Mmm) B THOMOdEeMopasbHOM OT/Iese 10 JaHHBIM
PEHTIeHOJOIMYECKOro uccienoBaHus Ha GOHe JeyeHUs
CTPOHLMSI paHesaToM, 1o cpaBHeHUto ¢ [1JI. OcHOBHBIE BTO-
pUYHbIE TTOKA3aTeIM MpPeACTaBlIeHbl B Ta0I. 3.

CtaTtuctuyeckue MeToAbl

Pasmep BbIOOpPKM ycTaHABIMBAJICS B COOTBETCTBUY C pa3-
Huuei B usmeHenuu LI CIL mexxay 60JbHBIMU, TTOTYYaBIIMMU
uccienyemblii mpenapar u I1JI, yepe3 3 roga, Mo cpaBHEHUIO
C UCXOTHOW IIMPUHOM, ¢ ITOMOIIBIO IBYCTOPOHHETO KPUTEPUS
HannerTa ¢ ommbkoii I tuma 5%. Hamu ObUIO yCTaHOBIJIEHO,
YTO JUISI JOCTVIKEHUST CTATUCTUYECKOI 3HAYMMOCTH C MOIITHO-
cteio >90% Il pa3HUIBI MEXIy TpyrnramMyd B U3MEHEHUU
LICII uepes 3 roga 0,2 mM (nuamna3zon 0,18—0,22 Mmm) notpe-
OyeTcst BKIIIOUeHue B uccieaoBatue 1600 maieHToB ¢ y4eToM
qacToThl BBIOBIBaHUS 40% W CTaHZAPTHOTO OTKJIOHEHUS
0,5 MM. Dra olleHKa corjacyeTcsi ¢ HaOoAaBILIecs B IPYrux
HUCCJIEIOBAHUSIX CKOPOCTbIO CYXXEHHUsI CYCTAaBHOM Illeu, paB-
Hoit 0,10 mMm B rox [39—41].

[1pu o1ieHKEe OCHOBHOTIO MOKa3aTesl IPYMIbl, MOIydalo-
IIKMe CTPOHIIMSI paHesaT, OyayT CpaBHMBAThLCS C TPYIIION, TMO-
snydarouieit I1J1, ¢ ucronb3oBaHueM oOlLEel JIMHEMHOU Moaenu
(MeToI MHOXECTBEeHHBIX CpaBHeHMI /laHHETTa), ¢ UCXOTHBIM
COCTOSTHMEM, MEIULIMHCKUM LIEHTPOM U TTOJIOM B KaU4eCTBE He-
3aBUCUMBIX TIepeMeHHBIX. B pe3yibrare OyayT moydeHbl CKOp-
PEKTUPOBAHHBIE CpeTHUE TTOKa3aTelu pa3Hullbl, 95% wuHTep-
BaJIbl U p. [1J1s1 OLIEHKY BTOPUYHBIX KOHEYHBIX TOUYEK OYIyT MC-
TOJTH30BATHCS METOMIBI OMKUCATEIbHON CTaTUCTUKU. [1py aTOM
IJIS1 CPaBHUTEJbHOM XapaKTepUCTUKU PEHTIEHOJIOTMYECKOM
U KJIMHUKO-PEHTTEHOJIOTMYECKOl Tporpeccuu OyaeT mpume-
HSITbCSI KPUTEPUIA ¥, AJIsT CPAaBHUTEJIbHON OLIEHKU TIO LIKajlaM
WOMAC u SF-36 — o61ias JuHeiiHast MOJeb, a ISl CpaBHE-
HUS JaHHBIX, TTOJYYEHHBIX U3 THEBHUKOB MAIlMEHTOB, — OIH-
careibHasl CTaTUCTUKA. AHaIN3 0€30MacHOCTH OyIeT BKIIIO-
YyaTh ONMKMCAHNUE MTOOOYHBIX 3(PHEKTOB U JTAOOPATOPHBIX IMOKa-
3aTeJieit.

YacTtoTa aBycTOpoHHE# onOKu | Tuna yctaHaBavMBaeT-
cs1 paBHO# 5%. AHaIN3 pe3yyIbTaTOB UCCIIEN0BaAHMS OYIeT Mpo-
BOJIWUTLCS CTICTIMAIMCTAMY OTAeNeH!sT OnocTatucTuky Institute
de Recherche Internationales Servier.

OpraHusauma mccnefoBaHus

JL1st IpoBeieHUsT MCCIIeIOBaHMS ObLJIO CO3IaHO TPU Ha-
OJTI0IaTEIbHBIX KOMUTETA. MICIIOTHUTEbHBI KOMUTET rapaH-
THUPYeT KauyeCTBO HAayYHBIX JTaHHBIX, OCYIIECTBIISICT HaOIIOIe-
HHME 3a IPOBEICHMEM HCCICIOBAaHMS, a TakxkKe IPOBEpsieT
M MOATBEPKAAET TOCTOBEPHOCTD pe3ybTaToB. B ero dyHkimu
BXOIST pa3paboTKa IIPOTOKOJIA MCCICIOBAaHMS M BHECEHUE
B HEro IOIPaBOK COBMECTHO C OPraHM3allMOHHBIM KOMUTE-
TOM, B KOTOPBIA BXOIST IIPEACTABUTEIM HALMOHAIBHBIX YIpe-
KIEHWI, y4aCTBYIOIIMX B KOOPAWHALIMM IIPOEKTa, U IPEACTa-
BUTEJIN LICHTPOB, 3aHUMAIOIINXCS pacIIn(ppPOBKOl pEeHTTEHO-
rpamMM. KomuTeT 1mo 6e30macHOCTH COCTOUT U3 TpeX IMpencTa-
puTesiei. YIeHbl 3TUX KOMUTETOB TEPCUMCIICHBI B TIPUIIOXKE-
HMU K HacTosel ctatbe. CITIOHCOPOM UCCIIEIOBAHUS SIBJISIET-
¢ koMnanug Servier (PpaHLus).

3aknwyenue

Hacrogiiee kpynHoe paHAOMM3UPOBaHHOE ABOMHOE
cJIeToe Maleb0KOHTPOIMPYEMOE UCCIIeOBaHNE TTO3BOJIUT yC-
TaHOBUTb BO3MOXHOCTU YJIYUYIIEHUSI CTPYKTYPhl U YMEHBbIIIC-
HUS CUMIITOMOB Ha (DOHE MpUMEHEHUS CTPOHLIMS paHelaTa
y 601bHBIX ¢ OA KoJIeHHOTO cycTaBa. [lepBblii TallMeHT ObLT
BKJIIOUEH B MccienoBanue 28 ampesnst 2006 . Ha ceromHsimHMii
JIeHb B UCCleqoBaHue BKIoueHo 1683 manumenta. CpenHuit
BO3pacT Ha MOMEHT BKJIIOUEHUSI B UCCJIe[IOBaHME ObLT paBeH
62,917,5 rona; 29,6% cocTtaBasiioT My>K4uHBI, a 70,4% — XeH-
muHbl. MHIEKC Macchl Tela paBeH B cpeaHeM 29,915,0 kr/m>.
Yro kacaercs oueHku OA, To B cpearem LIICII 6buta paBHa
3,50+0,84 mm, n y 61,7% ormedanach cTamus 2 3a00JieBaHUs
no kinaccudukauuu Kellgren u Lawrence. CpenHsisi olieHKa
MHTEHCUBHOCTU OojieBoro cuHapoma 1o BAIL cocraBisiia
54,0£22,3 MM, a o mkane WOMAC 132,1+62,4. Pesynbratsbt
WCCIIeIOBaHUSI OXKUAAIOTCS BecHoit 2012 T

Tabnuua 3 OCHOBHOI 1 AOMNONHNUTENbHbIE
OLeHNBaeMble nokKasartenu

OcHOBHOIA PextreHonornyeckoe namenexue LLCLL (Mm)

nokasarenb B TM6MOheMopanbHOM 0Taene Ha hoHe npuema

CTPOHUMs paHenara u MNJ1, o cpaBHEHNO C MCXOAHBIM
[lononHuTenbHble « PeHTreHorpadomyeckoe nporpeccupoBaque
nokasaresnu (cy>eHue cyctaBHou wwenu >0,5 Mm 3a 3 rofa)

* KNHNKO-PEHTTEHOMOMNYeCKOe NPOrpeccpoBaHme
(cy>xeHue cycTaBHOM Lwenu >0,5 MM 6e3 KIMHUYECKM
BbIPOKEHHOr0 YNyyLUeHns, T. e. ynyyieHue Ha 20%
unu mMeHee no pasgeny wkansl WOMAC, kacatowemycs
OLieHKI 60N1eBOro CUHAPOMA, Yepe3 3 roaa,

M0 CPaBHEHMIO C UCXOLHOI OLEHKON)

* AnroghyHKLMOHaNbHas OLEHKa COCTOHMS KONEHHOro

cycrasa (wkana WOMAC)

» OueHKa UHTEHCUBHOCTM 6oneBoro cuhapoma (BALL)

 06beKTUBHAA OLEHKA BOCNaneHus, MECTHOrO
NOBbILEHNA TeMNepaTypbl N HaNU4KUA BbINOTa

« HactoTa passuTis 60NEBbIX NPUCTYNOB 1 YNOTPE6NeHns
aHanbreTnkos 1 HIBI (AHEBHUK naunenTa)

« Bruoxumuyeckue mapkepbl paspyLUeHns Xpsa u KocTu
« [Tokazartenu MPT
« lllkana SF-36
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lpo3payHocTb UCCNEea0BaHuA

CrnioHCopbI

CIIOHCOPOM HCCIIeIOBaHUS SIBISIETCSI KOMIIAaHUST Servier
(®pannus). CrioHcop obecrieurBaeT padoty McriomHuTeIbHO-
TO KOMUTETa, HO He IPUHUMAECT HUKAKOTO YJacCTHUSI B HAyYHBIX
HCCIICIOBAHUSX W HE TPUHUMAET pELIeHMS HE3aBUCHUMO OT
Komwutera, KOTOpHIil HEC TIOJTHYIO OTBETCTBEHHOCTD 3a TPEIO-
CTaBJIeHWe OKOHYATEIbHOW BEPCUH PYKOITMCH B IT€YaTh.

Jexknapanuu o (PMHAHCOBBIX H IPYTUX B3AMMOOTHOIIEHUSX

Bce aBTOpHI NpUHUMAaIK y9acTre B pa3paboTKe KOHIIeT-
LIMM W JM3aiiHa UCCIeNOBaHUSI MU B HANMCAaHUU PYKOMHUCH.
OKoHuareJibHas Bepcust pyKOIMcH Obljia 0100peHa BCeMU aB-
TOpaMu.

C.Co. moyunJi TOHOpap 3a KOHCYJIbTallMy OT KOMITAHU I
Amgen, ABBH, Novartis, Pfizer, Merck Sharp and Dohme, Eli
Lilly u Servier. J.-Y.R. mosryuus roHopap 3a KOHCYJbTalluN OT
kommanuii Servier, Novartis, Negma, Lilly, Wyeth, Amgen,
GlaxoSmithKline, Roche, Merckle, Nycomed, NPS, Theramex
u UCB, roHopap 3a jsekuuu oT KomnaHuit Merck Sharp and
Dohme, Lilly, Rottapharm, IBSA, Genevrier, Novartis, Servier,
Roche, GlaxoSmithKline, Teijin, Teva, Ebewee Pharma,
Zodiac, Analis, Theramex, Nycomed u Novo-Nordisk, mos-
JepKKy oT KomraHuii Bristol Myers Squibb, Merck Sharp and
Dohme, Rottapharm, Teva, Lilly, Novartis, Roche,
GlaxoSmithKline, Amgen u Servier. R.C. mosyuun rpaHT Ha
HuccaefoBaHUEe YW TOHOpap OT KommaHuit Merck, Amgen,
Servier, Lilly, Roche u Novartis. C.Ch. siBisieTcst npencenaTe-
sieMm Nordic Bioscience A/S u CCBR/Synarc. OH mojy4u ro-
Hopap 3a koHcyasramuu ot Roche, Eli Lilly, Novartis, Novo
Nordisk, Proctor and Gamble, Groupe Fournier, Besins
EscoVesco, Merck Sharp and Dohme, Chiesi, Boehringer
Mannheim, Pfizer, GlaxoSmithKline u Amgen. H.G. moxyunn
roHopap 3a KoHcyiasTauuu ot Servier, Novartis, Pfizer, GSK,
Roche, Genentech, Lilly, Amgen, Merck, ONO u Bristol Myers
Squibb u sBasiercss AepxkaTeseM akLUii KOMITaHUU Synarc.
N.B. nmoay4usa roHopap 3a KOHCYJIbTalluu OT Servier U siBJsieT-
cs1 oUIMaNbHBIM BJIaJesIblieM aBTOPCKUX MPaB U TOBAPHOTO
3Haka WOMAC Index. W.B. mosy4un rpaHT ¥ ToHOpap 3a KOH-
cyasraiuu ot Abbott, Amgen, Bristol Myers Squibb, Janssen,
Merck-Schering, Lilly, Novartis, Pfizer, Wyeth, Proctor and
Gamble, Roche, Sanofi, Servier, Aventis, UCB u Warner
Chilcott. EN. momyunn oruiaty ot Servier Kak HallMOHATbHBIM
koopauHarop. J.B. moayyun roHopap 3a JieKLMU OT Servier
u Amgen. E.N. moxyumr roHopap 3a KOHCYJIBTAIllUU U JIEKIINT
ot Merck Sharp and Dohme u Rocher. X.C. noay4yui roHopap
3a KOHCyJbTauuM U JieKuuu oT Expanscience, Negma,
Genevriers, Merck Sharp and Dohme, Rottapharm, Fidia,
Servier, Pierre Fabre u Smith Nephews, 3a nekuuun ot Merck
Sharp and Dohme, Servier, Expanscience, Ibsa u Genzyme
U TOIEPKKY OT KoMImaHuu Roche 3a ocyiiecTBieHne CBI3U
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mexay noapasaeneHusiMu. P.N.S. moayuwn roHopap ot Servier
3a yJacTue B Ka4ecTBe HAllMOHAIBHOTO KOOPAMHATOPA.
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Objective: The osteoporosis drug strontium ranelate dissociates bone remodelling processes. It also inhibits subchon-
dral bone resorption and stimulates cartilage matrix formation in vitro. Exploratory studies in the osteoporosis trials
report that strontium ranelate reduces biomarkers of cartilage degradation, and attenuates the progression and clinical
symptoms of spinal osteoarthritis, suggesting symptom- and structure-modifying activity in osteoarthritis. We describe
the rationale and design of a randomised trial evaluating the efficacy and safety of strontium ranelate in knee

osteoarthritis.

Research design, methods, and results: This double-blind, placebo-controlled trial (98 centres, 18 countries) includes
ambulatory Caucasian men and women aged >50 years with primary knee osteoarthritis of the medial tibiofemoral
compartment (Kellgren and Lawrence grade 2 or 3), joint space width (JSW) 2.5 to 5 mm, and knee pain on most
days in the previous month (intensity >40 mm on a visual analogue scale). Patients are randomly allocated to three
groups (strontium ranelate 1 or 2g/day, or placebo). Follow-up is expected to last 3 years. The primary endpoint is
radiographic change in JSW from baseline in each group versus placebo. The main clinical secondary endpoint is
WOMAC score at the knee. Safety is assessed at every visit. It is estimated that 1600 patients are required to establish
statistical significance with power >90% (0.2 mm £10% between-group difference in change in JSW over 3 years).
Recruitment started in April 2006. The results are expected in spring 2012.

Clinical trial registration: The trial is registered on www.controlled-trials.com (number ISRCTN41323372).
Conclusions: This randomised, double blind, placebo-controlled study will establish the potential of strontium ranelate
in improving structure and symptoms in patients with knee osteoarthritis.

Keywords: DMOAD, Joint space width, Knee osteoarthritis, Knee radiograph, Randomized clinical trial, Strontium

ranelate, Structure-modifying treatment

For reference: Cooper C, Reginster J-Y, Chapurlat R et al. Efficacy and safety of oral strontium ranelate for the treat-
ment of knee osteoarthritis: rationale and design of randomised, double-blind, placebo-controlled trial. Rheumatology
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Introduction

Osteoarthritis leads to pain and joint stiff-
ness, and is a major contributor to disability and
social isolation. It affects roughly 10% of the pop-
ulation in the Western world1. Like all age-related
diseases, osteoarthritis is more frequent in the eld-
erly, and as many as 40% of the population aged
over 65 years has knee or hip osteoarthritis"2. The
absolute number of sufferers can be expected to
rise in the future and the associated increasing
burden of disecase and disability is a priority for
public health.

Current management options centre on
reducing symptoms®’. Non-pharmacological
interventions such as physiotherapy, weight
reduction, and exercise confer some pain relief.
Pharmacological options include paracetamol,
non-steroidal anti-inflammatory drugs
(NSAIDs), intra-articular corticosteroids or
hyaluronic acid, glucosamine sulphate, and
chondroitin sulphate. Most are effective at modi-
fying symptoms, but the therapeutic arsenal
remains poor in treatments with an effect on dis-
ease progression. While there has been much
research activity with promising agents, there is
still a clear need for an effective disease- or struc-
ture-modifying drug (DMOAD)*”°. This is an
important point, since the symptom-modifying

drugs frequently prove to be insufficient as the
disease progresses, and the only remaining option
is surgical joint replacement, which is both costly
and highly invasive.

There is clearly an urgent need for new
therapies in osteoarthritis, particularly those
with a structure-modifying activity. In this arti-
cle, we describe the rationale and design of a
large-scale, prospective, multicentre, interna-
tional, double-blind placebo-controlled trial of
strontium ranelate in patients with knee
osteoarthritis.

Rationale

Osteoarthritis was long considered to be a
disease involving the degeneration of cartilage.
More recently, it has been recognised that it
affects all of the structures in the joint, notably the
subchondral bone'®. However, it remains unknown
whether the underlying trigger for the disease is an
alteration in cartilage or subchondral bone metab-
olism, or both. Indeed, the subchondral bone
plays a major role in osteoarthritis, both in the
pathogenesis of the disease and in the expression
of pain (e.g., painful microfractures of subchon-
dral bone)'* ",

A treatment with an efficacy on bone
remodelling, particularly one with an action on
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the coupling of osteoblastic and osteoclastic activity and on
the osteocyte, may therefore prove to be of value in the treat-
ment of osteoarthritis. Strontium ranelate is an osteoporosis
treatment with a mode of action that dissociates the bone
remodelling process via both a bone-forming action and an
antiresorptive effect'>. Non-clinical studies indicate that
strontium ranelate enhances preosteoblast replication and
promotes osteoblastic differentiation, leading to a bone-form-
ing activity. Strontium ranelatees effects on bone remodelling
have been linked to activation of calcium-sensing recep-
tors"™ ", which are expressed by osteoclasts, osteoblasts, and
osteocytes, as well as by chondro-cytesl5. Its antiresorptive
action appears to occur via modulation of the receptor acti-
vator of nuclear factor kappa B (RANK)/RANK
ligand/osteoprotegerin system, which is essential for osteo-
clastogenesis' ' "7,

Strontium ranelate has been tested in more than 6500
patients with postmenopausal osteoporosis in two major
randomised phase 3 clinical trials, SOTI (Spinal
Osteoporosis Therapeutic Intervention) and TROPOS
(Treatment of Peripheral Osteoporosis), in which treatment
reduced the relative risk for vertebral and non-vertebral
fracture, including hip fracture in a post-hoc analysis of
high-risk patients ' .

The impact of strontium ranelate on human subchondral
bone has been explored in an in vitro study comparing normal
and osteoarthritic bone specimens. Strontium ranelate inhibited
subchondral bone resorption by modulating the activity of
matrix metalloproteinases, osteoprotegerin, and RANK ligand
secreted by bone cells, notably osteoblasts®. These cells are key
regulators of bone resorption, and the results support a positive
impact of strontium ranelate on the pathophysiology of
osteoarthritis. In addition to its action on subchondral bone
remodelling, non-clinical studies suggest that strontium ranelate
could act directly on cartilage by restoring the imbalance
between anabolism and catabolism observed in osteoarthritis?.
Strontium ranelate stimulates cartilage matrix formation in vitro
in normal and osteoarthritic human chondrocytes®. This
process was observed to occur via promotion of the synthesis of
proteoglycans, which are decreased in osteoarthritis, without an
effect on cartilage degradation. Together, these results support a
positive impact of strontium ranelate on the pathophysiology of
osteoarthritis.

The potential for an effect of strontium ranelate in
patients with osteoarthritis has been explored in post hoc
analyses of the phase 3 studies in osteoporosis. Thus, an analy-
sis 0of 2617 participants in TROPOS was performed to assess its
effect on cartilage® *, selected on the basis of urinary sam-
pling at every visit during the 3-year study. All of them had
osteoporosis, and 22% (565 patients) had symptoms of
osteoarthritis at baseline. Treatment with strontium ranelate
was associated with 15% to 20% lower levels of a urinary bio-
marker of cartilage degradation (type Il collagen C-telopep-
tide neoepitope [CTX-II]) (P<0.0001 versus placebo)®. This
effect was apparent after 3 months, and was sustained over
3 years®; it was also independent of osteoarthritis status at
baseline.

Another post hoc study aimed to determine the clinical
effect of strontium ranelate in the progression of spinal
osteoarthritis. This study pooled 1105 patients from SOTI or
TROPOS with osteoporosis and concomitant radiological spinal
osteoarthritis, and for whom lumbar X-rays were available at
baseline and over the 3 years of treatment*®. An overall

osteoarthritis score, the Lane score®, was calculated for each
intervertebral space, encompassing scoring for the presence of
osteophytes, disc space narrowing, and sclerosis in the lumbar
intervertebral spaces. Treatment with strontium ranelate for
3 years was associated with a 42% lower overall osteoarthri-
tis score (P=0.0005 versus placebo) and a 33% reduction in
disc space narrowing score (P=0.03 versus placebo). There
was also a 34% increase in the number of patients free of
back pain (P=0.03 versus placebo)*.

These promising clinical results were found in patients
with postmenopausal osteoporosis, and cannot be applied
directly to patients with osteoarthritis without osteoporosis.

However, they do suggest that strontium ranelate could
improve the progression of osteoarthritis via a structure-modify-
ing activity on cartilage degradation and subchondral bone, and
provide symptom relief in painful joints. The aim of the ran-
domised clinical trial described in this article is therefore to eval-
uate the superiority of strontium ranelate (1 g/day and 2 g/day)
versus placebo in reducing the radiographic progression of artic-
ular cartilage damage over 3 years in men and women with knee
osteoarthritis.

Study design

This international, multicentre, randomised, double-
blind, placebo-controlled phase 3 trial was set up with three
parallel groups (strontium ranelate 1 g/day and 2 g/day, and
placebo). The study is being performed in 98 centres in 18
countries (Australia, Austria, Belgium, Canada, Czech
Republic, Denmark, Estonia, France, Germany, Italy, The
Netherlands, Lithuania, Poland, Portugal, Romania, Russia,
Spain, and UK). The study design is presented in Figure 1 and
the main selection/non-selection criteria and
inclusion/exclusion criteria in Table 1. In brief, male and
female Caucasian ambulatory patients aged >50 years are eli-
gible for selection if they have primary knee osteoarthritis
according to American College of Rheumatology criteria ,
including pain on most of the days of the previous month (at
least half) with intensity assessed as >40 mm on a visual ana-
logue scale (VAS) ranging from 0 to 100 mm. They are eligible
for inclusion at MO provided radiography indicates the pres-
ence of Kellgren and Lawrence grade 2 or 3 , and a joint space
width (JSW) of between 2.5 and 5 mm with predominant
osteoarthritis of the medial compartment of the knee. The tar-
get knee is determined by the investigator at selection. If both
knees fulfil the selection criteria, then the target knee is
defined as the most clinically painful (i.e. the one with the

Strontium ranelate 2 g/day

[l 1l Il 1 [l
1 T T T

Strontium ranelate 1 g/day

L 1 | 1 1 1
I I T T T I

T

Selection visit
(—2 weeks)

Placebo

1 1 1 1 1 1 ]
T T T T T T 1

MO M3 M6 Mi2 M18 M24 M30 M38

1‘ Follow-up T
Inclusion Study
randomisation end

Figure 1. Study design.
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highest score for knee pain on the VAS). If both knees are
equally painful at selection, then the target knee is defined at
inclusion as the one with the highest Kellgren and Lawrence
grade and/or the lowest JSW. If both knees are equally painful
at selection and have the same radiological score at inclusion,
then the target knee is defined according to the investigatores
judgement.

The study protocol and other documents related to
informed consent and investigator information have been

Table 1. Main criteria for selection, non-selection, inclusion, and
non-inclusion, VAS, visual analogue scale.

Selection criteria

e Caucasian males or females

e Aged =50 years

e Ambulatory (able to walk unassisted)

e Primary knee osteoarthritis according to American College of
Rheumatology criteria (knee pain on more than half of the days in
the previous month with intensity =40 on a 0-100 VAS), and at
least three of the following six criteria: age =50 years; stiffness
<30 min; crepitus; bony tenderness; bony enlargement;
no palpable warmth

« Written informed consent

Non-selection criteria

o Knee prosthesis or one planned within a year

« Recent hip prosthesis (<1 year), or poorly tolerated hip prosthesis,
or one planned within the next year)

o Previous osteotomy on a lower limb

e Previous surgical operation on target knee (involving arthroscopy)
<1 year prior to selection

« Clinically significant hip osteoarthritis

e Any knee intra-articular injection during the previous 3 months
(6 months for hyaluronic acid)

o Secondary osteoarthritis of the knee: post-traumatic (severe
traumatism, clinically significant and documented), articular
fracture, clinically significant deformities of the lower limbs
(varus or valgus), septic arthritis, inflammatory joint disease, gout,
major chondrocalcinosis (pseudogout), Paget's disease of the bone,
ochronosis, acromegaly, haemochromatosis, Wilson's disease,
primary osteochondromatosis, osteonecrosis, haemophilia

e Medical history of venous thromboembolism (including pulmonary
embolism) or at high risk for venous thromboembolism

o Progressive major ilinesses (life-threatening cardiovascular
disease, haematopoietic cancers including myeloma, cancers with
arisk of bone metastases, other cancers within the previous 5 years
except for basalioma and completely excised squamous cell
carcinoma)

e History of severe alcohol abuse (=160 g/day)

e Severe renal insufficiency (creatinine clearance <30 mL/min with
the Cockroft formula)

e Known carriers of human immunodeficiency virus or hepatitis B or C

e Unexplained significant weight loss (=10% of body weight within
the previous year)

e Previous treatment likely to have an action on cartilage or bone
metabolism: oral or intravenous bisphosphonates <1 year prior to
selection; teriparatide or raloxifene <7 days prior to selection;
diacerein, glucosamine (sulphate or other forms, =1500 mg/day),
chondroitin sulphate, or avocado/soybean unsaponifiables <3
months prior to selection; intra-articular hyaluronic acid injections
<6 months prior to selection; medications with matrix
metalloprotease inhibitory properties (e.g., tetracycline or
structurally related compounds) <3 months prior to selection

e Glucocorticoids (oral, inhaled =1500 pg/day, or intra-articular <3
months prior to selection)

Inclusion criteria

« Presence of Kellgren and Lawrence grade 2 or 3 osteoarthritis on
knee X-ray

e Joint space width between 2.5 and 5 mm

Non-inclusion criterion
« Presence of predominant osteoarthritis of the lateral compartment
of the knee
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reviewed by independent ethics committees in the countries
concerned, and by the investigators, the coordinators, or the
sponsor in accordance with local regulatory requirements.
Written informed consent is obtained from all participants.
The study is being performed in accordance with the ethical
principles laid out in the Declaration of Helsinki (1964 and its
text revisions) and is registered in the Current Controlled
Trials database (www.controlled-trials.com; number
ISRCTN41323372).

Treatment, follow-up, and investigations

At inclusion, patients are instructed to take one sachet
daily at bedtime of the study treatment (strontium ranelate
1 g/day or 2 g/day or placebo) in about 50 mL of water, prefer-
ably at least 2 hours after eating, and for the duration of the
study. Treatment allocation is performed through a centralised
interaction voice response system, with balanced randomisa-
tion between the three groups and stratification by centre and
gender. Patients and investigators are blinded to treatment
allocation and the study treatments have identical appearance
(packaging, labelling, and appearance of granules).
Treatments likely to have an action on cartilage or bone
metabolism (Table 1) and glucocorticoids are prohibited
throughout the study. Physiotherapy, rehabilitation, and alter-
native medicines are permitted, as is pain relief with analgesics
or NSAIDs, as necessary. However, any pain medication is
stopped within at least five half-lives before the visit to allow
proper symptom assessment.

Selection and inclusion criteria, medical history, informed
consent, concomitant treatments or procedures, and vital signs
are evaluated at selection and/or inclusion (MO0). The partici-
pants return for visits at 3 and 6 months (M3 and M6), and then
every 6 months up to 3 years (Figure 1). The study investigation
schedule is shown in Table 2.

Knee radiographs

Radiography of the knee is performed by a standardised
technique® at inclusion (both knees) and at the yearly visits
(M12, M24, and M36) for the target knee, or upon withdrawal
from the study. A fixed flexion posteroanterior view is recorded,
in which both knees are in contact with the cassette and copla-
nar with the hips, patellae, and tips of the great toe.

A reproducible position of the knee is achieved using a
SynaFlexer™ Plexiglass positioning frame (Synarc Inc., San
Francisco, CA, USA), which is designed for serial examina-
tions within and across subjects®. The X-ray beam is tilted at a
fixed angle of 10° to optimise alignment of the medial tibial
plateau.

A number of procedures have been set up for quality con-
trol of knee radiographs at inclusion and on follow-up (depic-
tion, positioning, presence of side marker and 10-mm radio-
opaque ruler for magnification, beam angle, and posteroante-
rior projection). In the case of poor quality, the investigator is
requested to repeat the examination. All radiology technicians
receive 2 dayse training at the start of the study by experienced
radiologists (Synarc, Hamburg, Germany); they are also pro-
vided with a technical reference manual and a quick reference
guide. Over the course of the study, they receive further train-
ing on a yearly basis for 3 years. The sites are instructed to
check that the flatness of the medial tibial plateau is similar
between screening and follow-up, and a dedicated quality con-
trol procedure is implemented to verify consistency of joint
space identification, the medial tibial plateau, and X-ray beam
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Table 2. Study investigation schedule for the main endpoints.

Selection MO M3 M6 M12 M18 M24 M30 M36
Informed consent X
Selection/inclusion criteria X X
Medical history X
Vital signs X X X X X X X X X
Compliance X X X X X X X
Concomitant treatments and procedures X X X X X X X X X
Efficacy measurements
Primary endpoint
o Radiography of the knee (X-ray) X X X X
Main secondary endpoints
o Algofunctional evaluation of the knee (WOMAC) X X X X X X X
o Pain intensity in the knee (VAS) X X X X X X X X
o Knee flare-up frequency (patient diary) X X X X X X X
o Pain medication and NSAID consumption (patient diary) X X X X X X X
o Physical assessment of knee X X X X X X X X
o Biochemical bone and cartilage markers X X X X X X X X
e MRI X X X X
e Quality of Life (SF-36) X X X X X X X
Safety measurements
s Adverse events X X X X X X X X X
o Laboratory examinations (biological acceptability) X X X X X X X X
o Blood sample for pharmacokinetics X X X X X X X X

NSAID, non-steroid anti-inflammatory drug; VAS, visual analogue scale; WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index.

orientation, insofar as these parameters are the primary deter-
minants of JSW measurements. All inclusion radiographs are
evaluated for eligibility according to Kellgren and Lawrence
score, JSW, and predominance of osteoarthritis in the medial
compartment.

All radiographs are centralised and digitised using an
Array Dicom Scanner, stored in uncompressed DICOM 3 for-
mat by Synarc (Hamburg, Germany), and sent to the Central
Reading Centre team (Association Prevention des Maladies
Osseuses, Lyon, France) for reading (D. Gensburger). A second
independent reading was performed in a second Central
Reading Centre (Liege, Belgium) by a reader trained using the
same method (R. Deroisy). The minimal JSW (mm) at the
medial tibiofemoral compartment is measured using a standard-
ised semi-automated computerised method, described in detail
elsewhere”. The magnification factor is determined using a 10-
mm radio-opaque ruler. The reader then crops the image by
selecting a centred rectangular region of interest that includes a
horizontal tangent to the inferior edges of femoral condyles and
places two perpendiculars in contact with the convexity of the
condyle margins. The software automatically generates two par-
allel lines, 15 mm apart, with one at 10 mm from the condyle
line. In the area defined by these two lines, the observer delin-
eates the tibial and femoral bone margins, to depict a polygon.
The JSW corresponds to the diameter of the smallest circle
included in this polygon. The X-rays are read in pairs, in
chronological order. The reader is blinded to treatment alloca-
tion and patient identity. Time sequence is unblinded and each
follow-up image is measured in comparison with the image at
inclusion; this is known to improve the sensitivity and repro-
ducibility of the reading®*.

Prior to the study, and at yearly intervals during the study,
intra-reader reproducibility was evaluated for each reading cen-
tre on 70 pairs of knee radiographs unlinked to the study itself,
indicating good reproducibility®.

Other knee X-ray parameters include radiological pro-
gression (joint space narrowing [JSN] >0.5 mm over 3 years)

and radioclinical progression (JSN >0.5 mm without a clinical-
ly relevant improvement, i.e. 20% or less improvement on the
Western Ontario and McMaster Universities Osteoarthritis
Index [WOMAC] pain sub-scale versus baseline over 3 years)®.

Other main investigations

WOMAC is assessed at inclusion and at 6-month inter-
vals thereafter. WOMAC is a self-administered questionnaire
designed to assess health status and health outcomes in
osteoarthritis via 24 questions targeting areas of pain, stiff-
ness, and physical function®, expressed on a VAS. WOMAC is
available in all the languages necessary for the countries in
the study.

Knee pain is assessed at selection, inclusion, and at 6-
month intervals thereafter using a VAS. To ensure that pain is
evaluated under identical clinical conditions at every time-point
throughout the study, patients are instructed to stop any pain
medication within an appropriate washout period of at least five
half-lives (i.e. 48 h for most analgesics and NSAIDs, 72 h for
celecoxib) before the visits. A physical assessment of the knee is
performed at all visits for swelling and warmth, as well as the
presence of effusion. Participants are also asked to telephone an
electronic patient diary once weekly to record parameters asso-
ciated with pain in an electronic database. These include the fre-
quency of knee flares and their intensity (graded as 1 = low pain,
2 = moderate pain, or 3 = intense pain), and the consumption
of pain medication and NSAIDs (number of days and number of
tablets per day).

Blood and urine samples (10 mL each) are collected after
an overnight fast, at inclusion and all visits thereafter. The
samples are assessed for biomarkers for cartilage (serum C
propeptide of type II procollagen, serum hyaluronic acid, and
urinary CTX-II) and bone (serum bone specific alkaline phos-
phatase and type I collagen C-telepeptide cross-links)* *, as
well as biological acceptability (haematology, blood and urine
biochemistry, and haemostasis) and pharmacokinetics (serum
strontium).
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Magnetic resonance imaging (MRI) of the target knee is
performed at inclusion, and yearly thereafter in selected and val-
idated centres in a subset of patients. The MRI scans are read
centrally (two Central Reading Centres, Arthrolab, Montreal,
Canada, and Synarc, San Francisco, USA) and endpoints
include joint cartilage volume¥, assessment of bone marrow
lesions and meniscal alterations, characteristics of other non-
cartilagenous components of the knee joint, using the whole
organ magnetic resonance imaging score (WORMS)?*.

The SF-36 questionnaire is used at inclusion and every 6-
monthly visit for assessment of global quality of life. Compliance
is measured at every visit from M3 onwards by counting the
number of sachets the patient returns to the investigator. Safety
is assessed at every visit, including recording of adverse events,
bodyweight, height, blood pressure, and heart rate.

Endpoints

The primary endpoint is radiographic change in JSW
(mm) of the medial tibiofemoral compartment from baseline
versus placebo. The main secondary endpoints are listed in
Table 3.

Statistical methods

The sample size was estimated according to a treatment-
placebo difference in change in JSW between baseline and last
value for over 3 years, using the two-sided Dunnett test with a
5% type I error. We estimated that 1600 patients would have to
be included to establish statistical significance with a power of
>90% for a between-group difference in change in JSW over 3
years of 0.2 mm (range, 0.18 to 0.22 mm), assuming a 40%
drop-out rate and an SD of 0.5 mm. This estimation is in line
with the mean rate of JSN of 0.10 mm/year reported else-
where*™'.

For the primary endpoint, the strontium ranelate treat-
ment groups will be compared with placebo using a general
linear model (with Dunnett’s multiple comparison procedure)
with baseline, centre and gender as covariates, producing
adjusted mean differences, their 95% confidence intervals and
the associated P value. Descriptive statistics will be provided

Table 3. Primary and main secondary endpoints.

Primary
endpoint

Radiographic change in JSW (mm) of the medial
tibiofemoral compartment from baseline
versus placebo

Main secondary o Radiological progression (JSN = 0.5 mm over
endpoints 3 years)
o Radioclinical progression (JSN = 0.5 mm
without a clinically relevant improvement,
i.e. 20% or less improvement on the WOMAC
pain subscale versus baseline over 3 years)
o Algofunctional assessment (WOMAC score) at
the knee
o Global knee pain (VAS)
o Physical assessment of knee for
inflammation, warmth, or presence of effusion
e Frequency of knee pain flare-ups and
consumption of analgesics or NSAIDs
(patient diary)
o Biochemical cartilage and bone markers
o MRI parameters
e SF-36 score

JSN, joint space narrowing; JSW, joint space width; NSAID, non-steroid anti-
inflammatory drug; VAS, visual analogue scale; WOMAC, Western Ontario
and McMaster Universities Osteoarthritis Index.
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for secondary endpoints, with comparisons using a %’ test for
radiological and radioclinical progression; a general linear
model for WOMAC and SF-36 scores; and descriptive statis-
tics for the data retrieved from patient diaries. The safety
analysis will involve a description of adverse events and labo-
ratory parameters.

The two-sided type 1 error rate will be set at 5%. The
results of the study will be analysed by the Biostatistics Division
of the Institute de Recherche Internationales Servier.

Study organisation

Three supervisory committees were set up for study. The
Executive Committee guarantees the overall scientific quality of
the study, oversees its conduct, and will review and validate the
results. It is also responsible for the development of the study
protocol and its amendments, in collaboration with the Steering
Committee, which includes the National Coordinators and rep-
resentatives of the Central Reading Centres. The Safety
Committee comprises three members. The members of these
committees are listed in the Appendix to this paper. The study is
funded by Servier, France.

Conclusion

This large randomised double-blind, placebo-controlled
study will establish the potential of strontium ranelate in
improving joint structure and symptoms in patients with knee
osteoarthritis. The first patient was randomised in the study on
28 April 2006. A total of 1683 patients have been included. The
mean age of the randomised population at baseline was 62.9+7.5
years, with 29.6% males and 70.4% females; their body mass
index was 29.915.0 kg/m?. As regards evaluation of osteoarthri-
tis, the mean JSW was 3.50+0.84 mm and 61.7% of randomised
patients were Kellgren and Lawrence grade 2. Mean knee pain
score on the VAS was 54.0+22.3 mm, and mean WOMAC glob-
al score was 132.1£62.4. The results are expected in the spring of
2012.
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