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Iens. B HacTosiiee BpeMs CTPOHIIMS paHeJaT MPUMEHSIETCS [UIs JIEYeHUs] ocTeornopo3a. B taHHOM BOiiHOM ciie-
TTIOM PaHIOMU3UPOBAHHOM TutatiebokoHTporpyeMom ucciienoBannu SEKOIA (Strontium ranelate Efficacy in Knee
Osteoarthrltis triAl) orleHMBaIOCH BIMSIHIE CTPOHIINSI paHesiaTa Ha PEHTIeHOJIOTMYeCKOe TPOTPECCUPOBAHUE OCTEO-

aptpo3sa (OA) KOJIEHHOTO cycTaBa.

Marepuan u metonsl. [TarmenTsr ¢ OA KoseHHOTO cycTaBa (ctanust 2 wiu 3 o Kiaccudukanuu Kellgren

u Lawrence; mmpuHa cycrtaBHoit e — LICHI — 2,5—5 MM) ObITM paHIOMU3UPOBAHBI HAa TPYIIITBI CTPOHIIUS pa-
Henara 1 v/cyt (n=558) u 2 r/cyt (n=566) u rpymry miane6o (IJ1; n=559). OCHOBHBIM OIIEHUBAEMBIM ITOKA3aTeJIeM
obuto m3menenwue LLICILL B MenuanbsHOM THOMOMEMOPATHLHOM OT/eNie 110 TaHHBIM peHTTeHorpaduu 3a 3 rona 1mo
cpaBHeHuio ¢ [1J1. JlormoTHUTEeThHO OLIEHUBAIM PEHTTEHOJIOTYECKUE TIPU3HAKY mporpeccupoBanust OA, MHIEKC
OA YuausepcutetoB 3amagHoro Onrapuo u Makmactepa (WOMAC) u 601b B kKonieHe. MccienoBaHue 3apeTucTpu-
poBaHo Ha caiite www.controlledtrials.com (Ne ISRCTN41323372).

Pesymsratsl. Jleuenue nomyvan 1371 marvent. [Ipu TeyeHUY CTPOHIINST paHEIaTOM OTMEUEHO MEHbIIIEe CYysKeHHE CyC-
TaBHOIA 1esu 1o cpaBueHuto ¢ [T (1 r/cyt: -0,23+0,56 mm; 2 1/cyt: -0,27+0,63 mm; T1T: -0,37+0,59 MMm); pasHuia
¢ [JT cocrasuna 0,14 (cranmaptHast ormmoka, SE, — 0,04) MM, 95% noseputenbhblii untepsan (J1) 0,05—-0,23,
p<0,001 mnst mo3st 1 v/cyr u 0,10 (SE 0,04), 95% AN 0,02—0,19 (p=0,018) mrs mo3sl 2 r/cyT. B rpymmax cTpoHIus pa-
HeJIaTa PEHTTEHOJIOTHUECKOE TIPOTPecCUPOBaHNE HAOTIONATIOCH Y MEHBIIIETO YKciIa IAllMeHToB, YeM B rpyrie [1J1
(p<0,001 w1 p=0,012 s mo3 1 u 2 r/cyt). B rpymme cTpoHIns paHenaTa 2 r/CyT Takke OTMEUYEHO OOJIbIiee CHIKCHIE
o6mreit oteHku 1o mikae WOMAC (p=0,045), mo mommkanam 6o (p=0,028) 1 GyHKIIMOHATBLHOTO CTaTyca
(p=0,099), a Takxe ymeHbliiieHue 601 B KosieHe (p=0,065). CTpoHIIMsI paHeIaT XOPOIIO MePEHOCUIICS TallneHTaMU.
BoiBonsl. Y 601bHBIX OA KOJIEHHOTO CycTaBa JiedeHUe CTPOHIIUSI paHeIaToM B 103ax | u 2 r/cyT obecrieunBaet
3HAYUMBII CTPYKTYPHBII 3 deKT, a B 103e 2 I/CyT mpenapaT TakKe YMEHbIIAeT BHIPaKeHHOCTh CUMIITOMOB 3a-

0osIeBaHUsI.

Jlono/HuTeIbHbIE MATEPHAJIBI CM. B OHJIAITH-TIPIJIOZKEHNH HA caiiTe XKypHaia: http://dx.doi.org/10.1136/annrheumdis-

2012—-202231.

Jns ceuikm: Peruncrep 2K-U, banypcku S, berutamu H n np. Db dekTBHOCTD 1 6€30TTaCHOCTD CTPOHIINS paHe a-
Ta B JICYCHUH OCTE0APTPO3a KOJIEHHOTO CYCTaBa: Pe3yJIbTaThl TBOWHOTO CIIETIOTO PAHIOMU3MPOBAHHOTO I1Iare60-
KOHTPOJIMPYeMOTO uccienoBanusi. Hayuno-mpakruueckast pesmarosiorusi. 2013;51(6):623—38.

DO http://dx.doi.org/10.14412/1995-4484-2013-623-38

Beepenue

Octeoaptpo3 (OA) xapakrtepusyeTcsl pas-
PYLIEHUEM XpAlla U APYTUX CTPYKTYp CYyCTaBa,
B TOM 4ucie cyOXoHIapaiabHOU Koctu [1]. DTo
caMoe pacIpoCTpaHeHHOe 3a0oJieBaHME CycTa-
BOB, UM cTpanaet no 40% nuu crapiie 65 et
[2]. [puHgTasg ceromHsl TaKTUKa JeYeHUS Ha-
MpaBjiecHa Ha YyCTpaHEHHWE CHUMIITOMaTUKHU
U yaydyiieHue (GyHKUIUA MEIUKAMEHTO3HBIMU
U HEeMeIWKaMEHTO3HBIMU METOIaMH, BKITIoYast
XUpyprudeckre BMenaTebCTBa, TaKhe Kak 0c-
TEOTOMMSI, CTUMYJISILIAS CyOXOHAPATbHOM KOCTU
U, BO3MOXHO, BBITSDKEHUE CycTaBa, a TakXke
MpOTe3MPOBaHUE CyCTaBa B KAYECTBE MOCIeaHEe-
ro cpeacrtna [1, 3]. MeaukaMeHTO3HbIE METO/IbI
BKJIIOUAIOT TIPUMEHEHNE aHaJIbIeTUKOB, MPOTH-
BOBOCIIAJIUTEIbHBIX CPEACTB, BHYTPUCYCTaBHOE
BBeaeHUe TmokokopTrukouao (I'K) u rmamypo-
HOBO#l KHWCJIOTBI, Ha3HAUYCHUE TJIIOKO3aMUH-
cynbdara, XOHIPOUTUHCYIb(AaTa, a TakKXKe PsiI
SKCITEPUMEHTAIbHBIX CPEICTB, HU OIHO U3 KO-
TOPBIX HE WMEET TOATBEPXKICHHOTO CTPYKTYp-
HOTO JAEUCTBUS.

CerogHsi CTpOHLIMS paHenaT MPUMEHsI-
eTcsl IJisl JIeUeHUsI MOCTMEHOTay3aJbHOTO OC-
teropo3a (OIl). EcTb ocHOBaHUWS CYUTATh,
YTO TMpemnapaTr AEWCTBYeT M Ha XPSUIEBYIO
TKaHb, U Ha CyOXOHIPaJbHYIO KOCTh. [JJoKiun-
HUYECKWe UCCIIeNOBaHUS in Vitro Ha XOHIPO-
LIUTaxX 300POBBIX Jojei u 60bHbIX OA moka-
3aM, 4TO IIperiapar TOAaBIsIeT Pe30pOInio
CyOXOHApadbHOU KoCcTU [4] U CTUMYIUDPYET
dopMupoBaHue XpsIIeBOro marpukca [5, 6].
[To maHHBIM MpeaBapUTEIbHOTO aHaIM3a, 3a 3
roaa Je4yeHus] CTPOHLMUSI paHEJIaTOM YMEHb-
LIAI0TCSI PEHTTEHOJIOTHYeCcKue MPU3HAKHU MPo-
rpeccupoBanus OA Mo3BOHOYHMKA U ocJiabe-
BaeT 00Jb B criiHe [7]. Lleablo onuceiBaeMoro
HaM# 3-JIETHETO0 MeXIyHapOTHOTO NBOITHOTO
CIIETIOTO PaHAOMU3UPOBAHHOTO TIIAIEOOKOH-
Tposupyemoro  ucciemnoBanus  SEKOIA
(Strontium ranelate Efficacy in Knee
Osteoarthrltis triAl) GbUTO OLIEHUTH BIUSTHHE
CTPOHIIMS paHejiaTa Ha KIMHUYeCKUe U PeHT-
TeHOJIOTMYeCKMe MPU3HAKU IPOrpeccupoBa-
Hus OA KOJEHHOTIO cycTaBa.
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Matepuan u metopbl

Juzaiin u ywacmuuru uccaedosanus. SEKOIA — mexmy-
HApOAHOE MHOTOLEHTPOBOE PaHAOMM3MPOBAHHOE BOIMHOE
clernoe TiamedbokoHTpoaupyemoe uccienoBanue 111 daswr,
B KOTOPOM y4YacTBOBaIM aMOymatopHbie O60irbHBIE ¢ OA KO-
JICHHOTO CYyCTaBa, TOJyYaBIINe MPEUMYIIEeCTBEHHO CITelra-
JIN3VPOBAHHYIO TIOMOIIb. DTO 3-JIeTHee MCClIeoOBaHUE TPO-
BoAMIOCH B 98 kinHuKax 18 ctpaH. B uccienoBaHue BKIova-
JIA XOOSIMX OelTbIX MYXKYMH W XEHIIWH B Bo3pacte 50 et
u crapiie ¢ OA KOJIEHHOIO CycTaBa COIJIACHO KPUTEPUSIM
AmepukaHckoi kosuteruu pesmarojioroB (ACR) [8], y KoTo-
PBIX 3a MpeblayUIuit Mecsl 0oJib B CycTaBe OTMevaaach He
MeHee YeM B MOJIOBUHE HEell (MHTEHCUBHOCTb >40 MM IO
100-MUIIUMETPOBOM BH3yaJbHOM aHAJOTOBON IIKade —
BAILI). PeHTreHOJIOrM4eCKMMU KPUTEPUSIMU BKITIOUEHUST ObI-
1 2-g crerieHb o Kellgren u Lawrence [9] (T. e. yeTKue oc-
TeoUTH U BO3MOXHOE CY>KeHUE CYCTaBHOU Imenn) i 3-s
crerneHb (T. €. yMEepeHHbIe MHOXECTBEHHBIE OCTEO(UTHI, 3a-
METHOE CYXEHWe CYCTaBHOU IIeIN U HEKOTOpasi CTENeHb 0C-
TEOCKJIepo3a ¢ BO3MOXHOM NedopMaliieil CycTaBHOTO KOHIIa
KOCTH), a Takke mupuHa cyctapHoit mieau (LLICLL) ot 2,5 no
5 MM B MelMaJIbHOM TUOMO(hEMOPATIBHOM OTAE/e KOJEHHOTO
cycTaBa ¢ HanboJiee BoipaxkeHHbIM OA. KoJieHHBII cycTaB 11s
nanbHelei oleHKM (LeJIeBOii) ompenesicsl ucciaenoBare-
JjeM mpu oToope mamueHToB. Ecin oba cyctaBa oTBevyaaiun
KpUTEpUSIM OTOOpA, 1IeJeBbIM CUMTAIN HauboJiee OOJIe3HEH-
Hblii. Ecin 6071€3HEHHOCTb CYCTaBOB Obljla OMMHAKOBOM, BbI-
Oupasm CycTaB C HaAWOOJbIIEN CTETIEHbIO TMOPAKEHUS IO
Kellgren u Lawrence u/unm 6oJiee y3KOil CyCTaBHOM IIETBIO.
Ecnmu penTreHonornveckasi CTereHb MOpakeHUsT ObLIa OIM-
HaKOBOI, 1IeJIEBOI CyCTaB OIPENEeNIsIJICS TT0 YCMOTPEHUIO UC-
cnenoBateisi. KputepusiMu UCKITIOUeHUST ObUTA HAJTUIHE TTPO-
Te3a KOJIEHHOTO CycTaBa, HeJaBHHME BHYTPUCYCTaBHbBIE WHB-
exunu (ocodeHHo nHbekuuu 'K B mocieaHue 3 Mec uiu ru-
aJTypOHOBOI KMCJIOTHI B MOCJIeNHUE 6 Mec), KIMHUYECKH BbI-
paxkeHHble necdopMaiuu, BTopuuHblii OA KOJEHHOro cycTa-
Ba, MPEAIIeCTBYIOlIEe JeUeHUe penaparaMu, 1eiCTBYIOIIN-
MU Ha MeTabOJM3M XPSIIEBOM MJIM KOCTHON TKaHW (Hampu-
Mep, 6ucdocdhoHaThl BHYTPh WM BHYTPUBEHHO B TeUYeHUE
TIOCTIETHETO TO/a, TEPUTIAPATU]L WJIN PAIOKCU(EH B TeueHNe
7 mHel mo oTOOpa YYacCTHUKOB, TJTIOKO3aMWH BHYTPb B J03€
>1500 Mr/cyT U XOHIPOUTUHCYTb(MAT B TeUESHUE TTOCTETHUX
3 Mec), a TakKe BeHO3Hasi TpoMO0AMO0JIMs B aHAMHe3e WU
BBICOKUI PUCK €€ Pa3BUTHS (IIPOTUBOITOKa3aHUE K JICUCHUIO
CTpPOHLIUS paHesaToM). anbHeie noapoOHOCTU O KpUTE-
PUSIX BKJIIOYEHUS M UCKITIOYEHMSI, a TAKXKE AU3aiiHEe UCCIIeN0-
BaHUsI MOXXKHO HalTU B TpeabayLieit nmyoaukamuu [10].

HccnenoBanue npoBeaeHO B COOTBETCTBUM C MPUHLIMIIA-
MU XeJIbCUHKCKOM AeKIapaliy U 0100peHO 3TUYECKUMU U pe-
BU3MOHHBIMU KOMUTETAMU BCEX YUACTBYIOIINX B HEM LIEHTPOB.
Iepen panmoMu3aiueil Bce MalUEHTHI T TUCbMEHHOE WH-
dopmupoBanHoe cornacue. VccienoBanue 3aperucTpupoBaHo
nox HomepoMm ISRCTN41323372.

Pandomuzauus u mackupoexa. Ilpy BKIIOUCHUN TAL-
€HTOB TIPOBOIMJIACH WX pPAHIOMM3AIUSI HAa TPU TPYIIIBI
(ctpoHuwmst panenar 1 wiu 2 v/cyT u tiame6o — [1J1) ¢ momo-
MBI IEHTPATN30BaHHOW MHTEPAKTUBHOMN CUCTEMBI TOJIOCO-
BOTO OTBETa CO COATAaHCUPOBAHHON cTpaTUdUKALMEN 1O UC-
cJIeIoBaTeIbCKOMY LIEHTpY U noiy (pa3mep 0Jyioka 3). ITauu-
€HTbl ObLTM MPOUHCTPYKTUPOBAHBI MPUHUMAThH MO OJAHOMY
calle McclieflyeMoro rnperapaTta B AeHb, Ha HOYb, yepe3 2 4
mocye efbl, 3anuBas ero Bonoi. [launentam u uccienosate-
JIIM HE U3BECTeH XapaKTep paclipefieJieHUsI 1O TPyIIaM, ak-

TuBHbIN Tipeniapat u [1J] Beirsigenu ognHakoBo. B TeueHue
WCCIIEIOBAHUS MAIIMEHTaM Pa3pelragoch MPOXOIUTh (PU3NO-
Tepanuio, peadWINTAINIO U TIOJydaTh IMPU HEOOXOIUMOCTHU
Npyroe MeIrKaMeHTO3Hoe JieueHune u ooe30onuBanue. [lepen
BU3UTOM JJIsI OLIEHKY CUMIITOMATUKY MAIIUeHTHI TOJKHBI ObI-
JIM TIPEKpaTUTh MpUEM Bcex 00e300/MBaIOIIUX CPEACTB (HE
cyuTasl UCCieyeMOoro Iperapara) Ha CpoK He MeHee 5 Imepu-
OJI0B UX MOJYBBIBEAECHUS. DTOT CPOK OMPEAEISIICS UCCIEN0-
BaTesIMU B COOTBETCTBUM C HCIOJb3YeMbIMU B UX CTpaHe
npernapaTamu U coobuiancs nauuenty. He nomyckanoch npu-
MEHEeHUe TIpernaparoB, AeMCTBYIONIMX HA METa00IM3M Xpsiliie-
BOl TKaHM (XOHAPOUTHHCYJIb(DAT, TIIOKO3aMUHCYIb(AT
>1500 mr) unu kocTHOM TKaHu (bucdocdonarsr), a Takke ['K
(BHYTPb, MHTAISIIMOHHO >1500 MKT/CyT, MHbEKIINU B CYCTaB,
3a UCKITIOUeHWEM WHAWBUIYaIbHBIX Tokazanuit) [10]. Iep-
BBIIl BU3UT IMEPBOTO MairueHTa cocrosuics 28 ampesnst 2006 r.,
Habop yyacTHUKOB 3akoHueH 10 mapta 2008 r. [TociaegHuii
BU3UT cocTosiics 17 espans 2011 1.

Bmewameavcmea u ucxodor. I1pu or60pe MaiMeHTOB BbI-
TOJIHSIIM peHTreHorpaduio o60MX KOJEHHBIX CYyCTaBOB, 3aTEM
€XerogHo (Mu MpU UCKIIOYEHUM TNalMeHTa U3 HCCIenoBa-
HUSI) TIPOBOIMIN PEHTreHOrpadrio UCCAEAyeMOro KOJEHHOTO
cycraBa (IalMeHThI IOIyYaiu JedeHre >6 Mec); peHTIeHorpa-
(ust BBITIONHSIIACH 110 CTAHNAPTHOW METOMKE, OTTMCAHHOM pa-
Hee [10]. Bkpatiie ee MOXHO omucaTh KaK CHUMOK B TIPSIMOIA
3aqHeN MPOeKINY MTPU (PUKCUPOBAaHHOM criubaHny (buKcupo-
BaHHBII yron 10°) ¢ ucroab30BaHUEM YCTPOICTBA JIJIST PEHTTe-
Horpadmueckux ykiagok SynaFlexer (Synarc Inc, CILA) [11].
KadecTBo peHTreHorpamMm 00ECTIeUnBaIOCh PSIIOM TIPOIIEIYDP
(Synarc Inc, TamOypr, Tepmanust), BKitovast coO0JII0IeHNEe KpU-
TepueB MoJyyeHUs1 U cbopa U300paxkeHUuil (4eTKOCTh U300pa-
>KEHUsI, TIPaBWIBHOCTh YKJIAIKH, yKa3aHWE yIJla PEeHTTeHOB-
CKOro Myyka W Jp.), PeryjsipHble TPEHUHTW PEHTIeHIa00paH-
TOB, OIpeeeHre PEHTTeHOrpadUUeCKUX KpUTEPUEB BKIIIOYE-
HUS B MCCIIeIOBaHUE, a TakKxKe MepeBoa B LIMMPOBYIO hopMy
U KOHTPOJIb KauecTBa PEHTIEHOTPAMM B MCCIIEIOBATETBCKUX
LIeHTpax u HeHTpanu3oBaHHo [10]. Bce peHTreHOrpamMmsl ore-
HuBamuch neHTpann3oBaHHo (INSERM UMR 1033, JluoH,
DpaH1Ks) OMHUM CMIENUATUCTOM, HE UMEBIIUM UIEeHTU(DUKA-
LIMOHHBIX NAHHBIX TIAIMEHTOB W CBEICHUN O MPUHUMAEMBIX
uMu Tiperiaparax. JIJIsi TIOBBIIIEHUST BOCTPOU3BOIMMOCTH
M YYBCTBUTEJILHOCTH OIIEHOK KaXkaasi peHTTeHOrpaMMa, ToJTy-
YeHHasl Iocie Havaja JIeUYeHHs, CJIeTIbIM METOIOM CpaBHUBA-
JIach C PEHTTEHOTPAaMMOM, CIETaHHOU MpY BKIIOYEHUU B UC-
cienoBaHue [12—14].

Munumanbayto HICIHI (MM) B MeauaibHOM THOMODE-
MODAaJIbHOM OTAEJIe U3MEPSIIU C MOMOIIbI0 CTaHIAPTU30BaH-
HOW MOJYyaBTOMATUYECKOW KOMITBIOTEPHOW METOIMKHU, OIMU-
caHHO# B apyrux myoaukauusx [10—15]. [Tpu aToit MmeToanke
K0P DUUMEHT yBeIMYEHUS] OTPENeNsIeTCsI C TOMOIIbIO
10-MUJUTUMETPOBOI PEHTTEHOKOHTPACTHOUN JTUHENKU; MHTe-
pecyIonunii y4acTOK U300pakeHUsT OTPAHUINBAETCST TOPU30H-
TaJIBHOM JIMHUEH, TIPOXOISIIIEH 1O HIDKHUM KpPasiM MBITIETKOB
OeIPeHHOI KOCTHU, W IByMsI TTEPTIICHAUKYISIPHBIMU €11 JIMHUSI-
MM, COIPUKACAIOIIMMHUCS C KpasitMU MBIIIETKOB. [Iporpamma
ABTOMATUYECKHU CO3/1aeT ABE MapayjiebHble TUHUU Ha PacCTO-
SIHAM 15 MM Ipyr OT Apyra, oaHa U3 KOTOPBIX OTCTOUT Ha 10 MM
OT MEXMBIIIEIKOBOM TUHUU. B 001acTu, orpaHUYeHHOMN 3TU-
MU OBYMSI JTUHUSIMU, MCCIENOBATEIb ONpenesieT Kpas 00b-
11e0ep1ioBOi U OeNpeHHOU KOCTEl, YTOObI BBIYEPTUTh MHOTO-
yroiapHUK. Pannyc HauMeHblIeil BMUCAaHHOW B HETO OKPY>KHO-
¢ty (TIoAcYnThIBaeTCST aBToMaTudecku) coorsercTsyet LIICILI.
Bocmpou3BogrMocTh O1IEHOK OTHOTO U TOTO XKe McclenoBare-
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JIsT OLIEHUBAJIACH €KETOHO C MOMOIIbI0 70 peHTTeHOTpaMM KO-
JIECHHOTO CYyCTaBa, He CBSI3aHHBIX C JJAHHBIM HMCCIIEOBaHUEM;
BOCTTPOU3BOJMMOCTD TPU3HAHA YIOBIETBOPUTEIBHOU (KO-
dunmenT koppemnsiuuu >0,90) [12]. Bropoe usmepeHue BBITION-
HSUTOCh OJTHUM CIEIUAINCTOM B Ipyrom 1ieHTpe (JIbex, berb-
I'¥s) He3aBUCHUMO OT TIEPBOTO IIEHTPA, C TIOMOIIIBIO TOM Xe Me-
TOIVKU. BOCTIPOM3BOIMMOCTD PE3yIbTaTOB y Pa3HBIX CIIeIra-
JIMCTOB ObLIa Xopouueit (KoadduumeHT koppensituu >0,90).

Taxke onpenensuin unaeke OA YHuBepcuteToB 3ariaj-
Horo OHtapuo u Makmactepa (WOMAC) u BbIpak€HHOCTb
oosu B KojeHe (mo BAILI) npu BKItOYeHMU B MCCleAOBaHUE
u 3atem Kaxbie 6 Mec. C momotibio nHaekca WOMAC olieHu-
BaloT cBsizaHHOE ¢ OA CcOCTOSTHUME 3MOPOBBS U UCXOABI IO
24 Bompocam [16], Ip1 3TOM MOACYUTHIBAIOTCST OOIIMIA ITOKA-
3aTelb W TIOKa3aTeNud IO TOAIIKaTaM OO0, CKOBAaHHOCTHU
u pyHKIIMOHAIBHOMY cTaTtycy. Kaxkmas momiikana nmpeobdpas3o-
BaHa B HOpMaJnM30BaHHYIO 10-MUIJIMMETPOBYIO LLIKAJTy, 00111as
oueHka WOMAC ckiagpiBaeTcsl U3 rokasareseil Tpex Hopma-
JIM30BaHHBIX MOAIIKAJ, TAKUM 00pa3oM MaKCHMaTbHast OIeH-
ka coctansieT 300 MM, IpY TOM YeM MEHbIIIe [T0Ka3aTelb, TEM
JIyqllle COCTOsIHME ManueHTa. llepen HavanioM McciaeqoBaHUs
n yepe3 3, 6 u 12 mec Opanu o6pasibl MOYM TSI OLIECHKU YPOB-
Hs C-tenonentuaa npokosiareHa Il tuna (CTX-11), 6uomap-
Kepa pacrana xpsiia (rcciaeqoBaHue MPOBOAUIIOCH B Supreme
SA, Jlsex, benbrus, metromom MDA, Urine Cartilaps,
ImmunDiagnostic System Nordic, Jlanust). I[IpuBep>keHHOCTD
JIEYCHUIO OIIEHUBAJIM TYyTeM IIOJICUeTa OCTaBIIMXCS callle.
OreHka 6e30MacHOCTY BKITIOYAJIa PETUCTPAIINIO HEeXXelaTelb-
Hbix peakuuit (HP), a Takke KiiMHUYECKUX U JJaOOPATOPHBIX
rnokasaresen.

OCHOBHBIM OIICHUBAaeMbIM TTOKa3aTeJieM, KOTOPBIN CpaB-
HMBAJICSI B TpyNnax cTpoHUus paHenata u [1JI, Gpl1o peHTre-
Horpaduueckoe usmenenue LICII npu nociaeaHem odcieno-
BaHMU 3a 3 rojia 1o CpaBHEHMIO C UCXOIHBIM MoKa3aTeyeMm. Jlo-
MOJIHUTEbHO OLIEHMBATU PEHTIEHOJIOTNUYECKOE TPOTrPECCUpo-
Banue OA: cyxxenue cyctaBHoii menau (CCLL) >0,5 mwm 3a 3 ro-
N1a; KIMHUKO-peHTreHonornueckoe nporpeccuposanue: CCLL
20,5 MM, OTCYTCTBME YJydllleHUusi OOJEeBOTO IMOKa3aTess
WOMAC (£20%) 3a 3 rona; nokasatein WOMAC, 60Jib B KO-
nene, yposeHb CTX-II B Mmoue.

Cmamucmuueckue memoost. Bo BpeMsi pa3paboTKu nu-
3aifHa UCCJIeIOBaHUsI JTaHHBIE JIUTepaTyphl O MPOTpeccupoBa-
Huu CCIILL 6bIM HEeSICHBIMU, TIOATOMY Ha CJIyvaii, eCliu ypo-
BEHb PEHTIEHOJOTMYECKOTO MPOTPECCUPOBAHUS OKAXETCS
MEHbLIE 0XWAAEMOro, ObLJIO MPEAYCMOTPEHO MPOAJIeHUE Ha-
OIoAeHMS 3a yJaCTHUMKAMU J10 3 JieT. YTOObI BBISIBUTH CTaTH-
CTUYECKU 3HAYUMYIO Pa3HUILLy MEXIy IPyINMaMH MO 4acToTe
CCIII 0,3 mM 3a 2 roga (IByCTOpOHHUIT Kputepuii laHHeTa,
omnbka | Tuna 5%) co craTMCTUYECKOil MOIIHOCTBIO GoJiee
90% tipu crangapTHOM OTKIoHeHUU (SD) 0,7 1 yacToTe BHIOBI-
tuit 40%, TpeGoBanoch Habpath 960 maueHToB. B cBsA3M ¢ TeM
yto CCILI B rpymire IJI mpoTekano MemaJIeHHEe, YeM paHee Obl-
Jio ortucaHo B iutepatype [17], B mae 2007 r. LiesieBoii nmokasa-
teab CCHI 6611 3amMeHeH Ha 0,2 mm £10%, 1. e. ot 0,18 no
0,22 MM, a pacyeTHbII pa3Mep BbIOOPKU cocTaBua 2127 naiu-
eHToB. B Mapte 2008 I. UCTIOIHUTEBbHBIN KOMUTET PELLIMII ITPO-
IUTUTh UCCiefoBaHue 10 3 JIeT, yYUThIBasl pe3yJbTaThbl MOBTOP-
HOW CJIEMOi OLIEHKU PEHTIeHOJOTMYEeCKOro IMporpeccupoBa-
Hus (212 manueHToB), cornacHo KotopbiM 3a 1 rog CCIL co-
craBmwio 0,06£0,42 mm. OKOHYATEIbHBII PaCYETHBINA pa3Mep
BBIOOPKM, ITOCTAaTOYHBIN IJISI BBISIBJICHUS Pa3TUuUil MEXTy
rpymramu jedenust 1 I1J1 B wactore CCIII Ha 0,2 mm £10%
(SD 0,5 mm) uepe3 3 roma coctaBui 1600 maryeHTOB.
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AHanu3 3¢ (GEKTUBHOCTU MTPOBEIEH C BKIIOYCHUEM BCEX
PaHIOMU3VPOBAHHBIX TTAIUEHTOB, TIOJTYUYUBILIUX XOTSI OBl OTHY
03y UCCIIEyeMOTO TIperapaTta, y KOTOPBIX UMENINCh He00X0-
TUMBIe JJTST OIIEHKY JaHHbBIE KCXOMHOTO U XOTST OBl OMHOTO T10-
cinenytotiero uccineaosanus HICIL (aHanu3 nonynsiuu Ha-
3HAUYEHHOTO JIeueHusI, WK intention-to-treat — ITT).

HcxomHble XapaKTepUCTUKY MPEICTaBICHBI B BUIE a0CO-
JIIOTHBIX 3HaYeHmit (%) wim cpentero + SD. Paznuuus mexmy
rpynnamu jedeHust 1 [1JI mo ocHOBHOMY OlieHMBaeMOMY MO-
Kazatenio (MI3MEHEeHME OT MCXOAHOTO 10 MOCIeIHEro u3Mepe-
HUS) TIPOaHAIU3UPOBAHbI C TIOMOIIBIO OOIIEel JIMHEHHOM MO-
JIeNId, B KOTOPO# MCCIIeNOBaTEeIbCKUI LIEHTP U TOJ MallMeHTOB
OBbLTM KOBapuaTaMU; MOTyYeHbl CKOPPEKTUPOBAHHBIE TTOKa3a-
Tenu U ctangaptHas omn6ka (SE), 95% mnoBepuTeibHbIC WH-
tepBaibl (JIN), Tun JlaHHeTa, U BeJTMYUHBI p (CKOPPEKTUPOBA-
uol 1o Jannety—Kcy [18]). J1st olleHKY BIMSTHUASI HEIOCTAI0-
WX TaHHBIX Ha 9 dEKT JeueHrsl MPoBeIeHbI aHATTN3bI YYBCT-
BUTEJIBHOCTU (CM. OHJIAWH-TIpUJIOXeHUue, mor. Tadsu. Sl1).
ITo MOTTOTHUTETBHBIM MTOKA3aTesIM Pa3Iudrs MEXITY CTPOH-
uust paHesnatoMm U [1JI Mo peHTreHOJOrMYeCKOMY U KJIMHUKO-
PEHTTeHOJIOTUYECKOMY TMPOTPECCUPOBAHUIO 3a BpeMsl Hccie-
JOBaHUSI OLIEHUBAJIMCH IT0 MEXTpyInoBoi pasuuiie u SE ¢ 95%
JAU v 3HaU€HUIO P, ONIPEAETEHHOMY C MIOMOIIbIO KPUTEPUS .
Paznuuusa mexny rpynmamu mo oneHkaMm WOMAC u 6oau
B KOJIEHE aHAJIU3UPOBATUCH C MTOMOIIBIO CMEIIAHHOW MOAETU
TMOBTOPHbIX U3MEPEHUI 1 CKOPPEKTUPOBAHHOM OOI1IEH JIMHEH -
HOU Mozmenu. DdGEKT TeUueHrs] OLEHUBATN C TIOMOIIBIO KPU-
Ttepust ManHna—YutHu—Buikokcona mis CTX-11 (Herayccos-
cKoe pacripenesenne). JlaHHble 1o 6e301acHOCTY TIPeACTaBIe-
HBI B BUJIe a0COJIIOTHBIX M OTHOCUTENIBHBIX (%) 3HAYEHUIA.

JIBycTopoHHsis omubka | Tumna yctaHoBjJIeHa Ha YPOBHE
5%. Pe3ynbTaThl IpoaHaIM3UPOBaHbI CTICIUATUCTAMU OTaEe-
HUST OMocTaTUCTUKKU MHCTUTYTa MEXIyHApOIHBIX HCCIeq0Ba-
Huil Servier ¢ momoiubio mporpamMmbl SAS (V.9.1). OcHoBHOI
aHaJu3 MOATBEPXACH B OTAEJICHUM SMUIEMUOIOTUN U DKOHO-
MUKU O0IIECTBEHHOTO 3[paBooXpaHeHMsl JIbeXKCKOTro YHUBEP-
curera (benbrus).

Poab cnoncopa. 3a pa3paboTKy An3aiiHa, MHTEPIIPETAIINIO
pe3yaBTaTOB U TOATOTOBKY PYKOITMCH OTBEYAT UCTIOTHUTEIb-
HBII KOMUTET, KOTOPBII UMEJT JOCTYTT KO BceM maHHbIM. CTIOH-
Ccop oTBevas 3a 00pabOTKy JaHHBIX U CTATUCTUYECKUI aHAJIU3.
CrioHcop noepKuBaia padboTy UCTIOTHUTEIBHOTO KOMUTETA,
HO He IPUHUMAaJT HUKaKUX HayIHBIX U UCCIIEIOBATEILCKHIX Pe-
IIEeHWI He3aBUCUMO OT KOMMTETA.

Pe3ynbTarsl

OrobpaHo 3438 malueHTOB, paHAOMU3ALIMIO TIPOLILIU
1683 mauuenTa (558 pacmpeneeHbl B IPYIITY CTPOHLIMS paHe-
nata | r/cyt; 566 — ctpoHuus paHenara 2 r/cyt, 559 — I1J1); 3a-
Bepun ucciaenoBanue 974 (58%) mammenta (puc. 1). ITT-
nomyJsuys BKiaodana 1371 maunenra (82% paHIOMHU3UPOBaH-
HBIX), HaOMogaBIIMXcs B TeueHune 29,8+10,5 mec.

CyIecTBEHHBIX MCXOMHBIX Pa3INIMil MEXIy TpyrnamMu
He Obuto (Tadus. 1). CpenHuii BO3pacT paHIOMU3UPOBAHHBIX
MaIeHToB cocTtaBui 62,91+7,5 romga, GOJBITMHCTBO YIaCTHH-
KoB — xeHIuHbI (70%). Uumekc Maccel Tenma 29,945,0 kr/m>.
Wcxoanast HICILL uccnenyemoro cycraBa — 3,50£0,84 mm, no-
JI TalMeHTOoB co 2-ii ctagueit o Kellgren n Lawrence — 62%,
¢ 3-it cranueit — 38%, cpeaHuit oOLIMIA TOKa3aTe b 110 IIKae
WOMAC — 132,4+62,4 mm. Cpennsist naBHOCTh OA KOJICHHO-
ro cycrasa 76,7777 mec (npumepHo 6.4 roga). Y 1304 (76%)
MalMeHTOB B aHaAMHe3e MMENNCh yKa3aHWs Ha 3a00JieBaHMs
OTOPHO-BUTATEILHOTO alapara U COeAMHUTENIbHON TKaHM,
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WckntoyeHo (n=1755)*
PentreHonorunyeckue kputepuu (n=1485)
Ot3biB cornacus (n=130)

OToBpaHo (n=3438) |

Kputepuu ncknioyenus (n=122)
Peluexve nccnenosarens (n=3)

Opyroe (n=19) | PaHgomnanpoBaHo (n=1683) |
| |
y CTpoHums paHenat CTpoHuus paHenart
M1 (n=559) 1 r/cyT (n=558) 2 r/cyT (n=566)

Wcknroyenbl u3 ITT (n=87)*

HeT npurofHbIX Ans OLEHKN JaHHbIX
32 Bpems uccneposanns (n=87)
HeT npurofHbIX Ans OLeHKM
UCXOLHbIX AaHHbIX (n=1)
MawumeHT He NpuHUMan npenapar (n=3)

Wcknioyenbl u3 ITT (n=113)*

HeT npurofHbIX Ans OLEHKN JaHHbIX
32 Bpems uccnegosanns (n=113)
HeT npurofHbIx Ans OLeHKK
UCXOAHBIX AaHHBIX (n=1)
lMaumeHT He npuHuMan npenapar (n=10)

[TT-nonynauns (n=472)

Wcknroyensl u3 ITT (n=112)*
HeT npurofHbIX ANs OLEHKYN AaHHbIX
32 Bpems uccnefosaHns (n=112)
MauneHT He npuHUMan
npenapar (n=2)

ITT-nonynaumsa (n=445)

[TT-nonynauns (n=454)

Puc. 1. Xog uccnegosanus. ITT — nonynauus Ha3Ha4eHHOro NEYEHNs. * — Yy OIHOr0 W TOr0 Xe NaumeHTa Morno 6bITb HECKOMbKO MPUYMH UCKHO-

YeHunq

B OCHOBHOM 60316 B ciniHe (9%), apTpairust (8%), ocTeoneHust
(5%) 1 OA (5%). T1pu BroueHUM B rccaenoBanue 1148 (68%)
MareHToB nojydaiu jJjedeHre OA, B OCHOBHOM MPOU3BOIHBIC
MporoHoBoOM KUCIOTH (18%), ykcycHoit kuciotel (12%)
u anuwuabl (32%). Toabko 7 TAMEHTOB MOTydYald TII0KO3a-
MUHCYIbMAT U 1 malueHT — XOHAPOUTUHCYIb(MAT. B obuieit
CJ0XHOCTU 39% MalMeHTOB MOJIydald aHAJIbIeTUKHU, 3 Maly-
eHTa — cucteMHble 'K 1o moBomy OA. 3HaUMMBIX pa3nIuyuii

XapaKTepUCTUK TAIMEHTOB, 3aBCPIIUBIINX HCCICAOBAHUE
1 BBIOBIBIIIMX M3 HETO, He OBLIO, TaK XXe KaK ¥ MEXITy PAaHIOMU-
3upoBaHHBIMU U ITT-monynsiuMsIMU U MEXIY HMCXOTHBIMU
ITT-rpynmnamu (cM. Tadim. 1).

CpenHsiss TPUBEPKEHHOCTb JICYEHUIO COCTaBMJIA
93,319,3% (ITT-nomynsiuusi). 3a BpeMs uccienoBanust 1278
manreHToB (76% paHIOMU3UMPOBAHHBIX) TMOJYYWIA XOTS ObI
OIIMH CONYTCTBYIOIIMI TipenapaT mist jJedeHuss OA, B 00Jib-

Ta6nuya 1 VicxopHble gemMorpauyeckme n KNMHNYECKNE XapakTepuCTUKN PaHA0MU3UPOBAHHBIX NauneHToB u ITT-nonynauuu
PaHgomMu3upoBanHbie nauueHTbl (n=1683) ITT-nonynsaums (n=1371)
MNokasatenn CTPOHUMSA paHenart mn CTPOHUUSA paHenar m
1r/cyt 2 /eyt (n=559) 1r/cyt* 2r/eyt* (n=472)
(n=558) (n=566) (n=445) (n=454)
Lemorpachnyeckue nokasarenm
Boapacrt, rogp! 62,474 63,57,5 62,8+7,5 62,3+7,0 63,1£7,3 62,8+7,3
Mon (nons XeHwwmH), n (%) 394 (71) 399 (71) 392 (70) 309 (69) 311 (69) 326 (69)
MHgekc maccesl Tena, Kr/m? 30,1+5,1 29,8+4,8 29,8+5,1 30,1451 29,7+4.8 29,6451
XapaktepucTuku 3a60/1eBaHus (UCC/IeLyemMoe KOJIeHo)

LLICLL, mm 3,45+0,87 3,54+0,80 3,51+0,83 3,45+0,86 3,53+0,80 3,51£0,82
[aBHocTb OA KONEHHOrO CycTaBa, Mec 78,8+78,1 76,6+78,9 74,8+76,3 80,0£77,9 75,6+76,6 76,6+76,8
Ctaams no Kellgren n Lawrence, n (%):

1 2 (<1) 1 (<1) - 2 (<1) 1(<1) -

2 341 (61) 347 (61) 350 (63) 268 (60) 274 (60) 299 (63)

3 214 (38) 218 (39) 209 (37) 174 (40) 179 (40) 173 (37)

Du3nKanbHoe NCcCnea0BaHmNe
OTek, n (%) 92 (17) 91 (16) 104 (19) 69 (16) 70 (16) 88 (19)
Tunepemus, n (%) 26 (5) 17 (3) 22 (4) 20 (5) 12 (3) 14 (3)
Bbinor, n (%) 70 (13) 60 (11) 72 (13) 52 (12) 46 (10) 66 (14)
Bonb, oueHka no BALL, mm 52,6+22,5 55,6+21,9 53,7+22,4 51,6+22,4 55,7+22,1 53,7+22,5
Ouerka no wkane WOMAC'

06wwas 132,0+62,0 136,4+62,5 129,0+62,5 130,2+60,9 136,1£62,6 128,3+62,0
Bonesas noplkana 42,7+21,3 44,5+21,8 42,2+21,6 42,1+21,0 44,7+22 1 41,8+21,5
MoALKana CKoBaHHOCTI 46,8+24,9 48,3+25,0 45,5+25,2 46,0+24,7 48,3+24,6 45,2+25,0
@yHKUNOHANbHAA NOALIKana 42,5+219 43,7+22,5 41,0+22,4 41,8+21,4 43,5+22,7 40,9+22,3

lpumeyanue. NMpneeaeHO Y1CNO NaLMeHTOB (%) unu cpefHee + SD. * — He 6bIN0 CTATUCTUYECKM 3HAYUMOI Pa3HNLbI TPYNM HW NO OAHON NEPEMEHHON MeXAY paHAOMU3NPO-
BaHHbIMU 1 ITT-nauneHTamu. * — Mokasatens WOMAG onpeaensnu no 300-MunnaumeTpoBoii Wwkane, nokadatenu no nogwkanam WOMAGC — no 100-MunnumeTpoBoii LiKane.
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Tabnuua 2 Wcxopsl B ITT-nonynaunm (n=1371)
CTpoHuus paHenat m
Mokasatens 1r/cyT (n=445) 2 r/ey (n=454) (1=472)
BENINYMHA paguua c M1=SE, BENINYMHA paguua c M1=SE, BEII_M‘WIHa
(95% M) p (95% M) p
OCHOBHOI OLieHNBAEMbIV 110Ka3atesb, cpegHee + SD
LUCLLL, mm -0,23+0,56 0,14+0,04 (0,05-0,23) <0,001 -0,27+0,63 0,10+0,04 (0,02-0,19) 0,018  -0,37+0,59
lporpeccuposanme, n (%)
PeHTreHonornyeckoe™ 99 (22) -10,80+2,9 (-16,54...-5,06)  <0,001 116 (26) -7,50+3,0 (-13,34 ... -1,66) 0,012 156 (33)
KnuHWKo-peHTreHonornyeckoe’ 32 (8) -3,94+1,98 (-7,83 ...-0,05) 0,049 28 (7) -5,12+1,91 (-8,86 ...-1,37) 0,008 53 (12)
BbipaxeHHOCTb CUMITOMAaTUKY, CpeaHee + SD*
Lllkana WOMAC, mwm:
06LWKit nokasatesb -41,8+62,3 -1,3+4,0 (-9,0 ... 6,5) 0,749 -51,9+66,1 8,0+4,0 (-15,7 ... -0,2) 0,045  -40,7+69,1
6onesas nofLwkana -14,6+22,6 0,1£1,3(-2,6 ... 2,7) 0,969 -19,1£23,7 -3,0£1,3 (-5,6 ... -0,3) 0,028 -14,7+23)5
NoALLKana CKOBaHHOCTU -15,6+26,9 -1,0¢1,6 (-4,1 ... 2,1) 0,523 -18,3+28,0 -2,5+1,6 (-5,6 ... 0,6) 0,120 -14,0+29,4
(byHKUMOHaNbHas nogwkana -12,2+21,1 -0,4+1,3 (-3,0 ... 2,2) 0,772 -15,0£22,2 -2,2+¢1,3 (-4,7 ... 0,4) 0,099 -11,7£23,2
Bonb B KoneHe, Mm BALLI -22,9+29,0 -0,24+1,64 (-3,45 ... 2,97) 0,884 -28,5+28,3 -3,01+1,60 (-6,20 ... 0,19) 0,065 -24,2+29,2

lpnmeyanne. YkasaHo 4ucno (%) Ans nauneHToB ¢ NPOrpeccMpoBaHunem, cpeaHee n3meHenue + SD 3a Bpems uccnefosaHus ans cumntomarukn.™ — CCLL >0,5 mm 3a 3 ro-
na. ' — CCLL >0,5 mm n oTcyTcTBue yny4wenus no 6onesoi nogwkane WOMAC (<20%) 3a 3 roga. * — 06wuit nokasatens WOMAC onpegensinu no 300-mMunnaumeTpoBoii

Lwkane, nokasarenu no nogwkanam WOMAC — no 100-MunamMmeTpoBoii wkane.

[a] LCLL

0,00

-0,101

-0,20 4

p<0,001

-0,30 p=0,018

I3meHeHne 0T NCXOAHOr0
110 KOHEYHOr0, MM

-0,404
06wwmin nokazatrens WOMAC

[=]

-101
220
2301
401
501
.60

13meHeHne 0T UCXo4HOro
110 KOHe4Horo, Mm/300 mm

p=0,045

704
Mokasatens WOMAC no 6oneBoit noaLikane

o

5

104

-154

13MeHeHne 0T UCXOAHOr0
10 KOHe4Horo, Mmm/100 mMm

-20 p=0,028

25
nn CTpoHums

paHenar 1 r/cyt

CTpoHUms
paHenar 2 r/cyt
Puc. 2. BnnsiHue CTpoHUMA paHenara Ha ucxodbl OA KOSIEHHOr0 CycTa-
Ba 32 BPEMS uccneaoBanus. a — uameHenue LLCLL, mm; 6 — n3meHe-
Hus o6Lwei oueHkn no wkane WOMAC; B — n3ameHeHusi OLgHKM no 60-
neson nofwkane WOMAC. BenuduHa p ykazaHa ans cpasHenus c /1.
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IIMHCTBE CcJlyyaeB MPOU3BOJHbBIE MPOMMOHOBON KHMCIOTHI
(25%), yxcycHoit kucnotbl (18%) wnu anwnunbt (39%). 46%
MalMEeHTOB MOJyJYald aHAJIbIeTUKU B ¢Bsi3u ¢ OA, 13 mauueH-
TOB TOJTyYasIv TJTI0OKO3aMUHCYIb(MAT, 3 — XOHIPOUTUHCYIb(DaT,
2 — KOMOMHALIMIO U3 ABYX IIPEaparoB, 5% MalueHTOB ITOJIy-
yamu cucteMuble 'K o moBomy OA. CyliecTBeHHON pa3HUIIbI
MeXIy TpynmnamMu He ObUIO (CM. OHJIAH-TIPUJIOXKEeHUE, MIOT.
TabJ. S2).

3a Bpems uccnenosanus CCLI B rpynne [1JI coctaBuio
-0,37+0,59 mMm. Tlpu nedenum crponHuusi paneisarom CCILI
ObLIO 3HAYNTEIBbHO MeHbIe: -0,23 £0,56 MM B TpyIIIe ¢ 10300
1 r/cyt u -0,27£0,63 MM B rpy1Iie ¢ 10301 2 1/cyT (Tadi. 2).

Pasznuna mexay crpoHuust panenarom u I1J1 6buta cra-
TUCTUYECKM 3HAUMMOM Npu o6eux no3ax (p<0,001 mist mo3wt
1 r/cyt u p=0,018 nns no3wi 2 r/cyt; puc. 2).

CxonHble pe3yabTaThl IMOJYYeHBI W TPU ITOBTOPHOM
OlIEHKE TaHHBIX ¥ aHAJIN3aX YyBCTBUTEIIBHOCTH, IIPOBEICHHBIX
IUTST UBYYCHUS BIVUSIHUSI HEAOCTAIOIIMX JAHHBIX (CM. OHJIAliH-
MpUJIOXKEeHUe, AOM. Tadi. S1).

B rpymnmax crponuus panenata 1 u 2 t/cyTt ObUIO cTaTH-
CTUYECKM 3HAYMMO MEHBINe CIydaeB PEHTIeHOJIOTMYECKOTO
M KJIMHUKO-PEHTTEHOJIOTUYIECKOTO MPOTrpeccCupoBaHusI 6ore3-
HU (cM. Tab. 2). B rpymnmne cTpoHius paHenara 2 r/cyT oTMe-
YeH CYyIIEeCTBEHHO MeHbIIUI obuit 6asut o mkaie WOMAC
(p=0,045) u mo 6Gonesoit mommkane (p=0,028), a Takke Ha-
Oronanach TEHACHIMS K MEHbIIIEMY ToKa3aTelto Mo (GyHKIIU-
oHanbHOI Toamikane (p=0,099) u k MeHblIell 60K B KOJIEHE
(p=0,065) (cm. Tab:1. 2 u puc. 2). B rpymne ¢ no3oii 1 r/cyt cHu-
JKEHHE 3TUX TToKa3aTesieil He ObLIO CTaTUCTUYECKU 3HAYMMBbIM.
YpoBerb CTX-1I B Moue CHU3MIICS BO BCEX TPYIIIIAX, MEXKTPYII-
MoBas pa3HUIA OTHOCUTEIBHOTO M3MEHEHUS 3TOTO MToKa3are-
Jig Obl1a CTATUCTUYECKU 3HAYUMOI JIJIs1 00euX 103 MO0 CpaBHe-
auto ¢ [T (p=0,003 mrst mo3wr 1 r/cyt u p=0,021 mis 10361
2 r/cyT).

H3menenune HICII nmo cpaBHEHUIO C MCXOAHOI CTAaTU-
CTUYECKU 3HAYMMO OTJindanoch oT rpynnsl [1JI B obeux rpym-
nax CTpOHLMS paHeyarta depes 12, 24 u 36 Mec, HO pa3anyus
Mexay rpynnamu 1 1 2 r/cyT He ObLIM CTaTUCTUYECKU 3HAYM -
MBIMU HY B OoIMH MOMeHT BpeMeHu (p=0,601 uepe3 12 mec,
p=0,149 uepe3 12 mec u p=0,311 uepe3s 36 mec). CHIKeHUE 00-
meit oreHkU 1o mKkare WOMAC u orieHKH 110 60J1eBOI IO/~
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1IKaJie B TPYMMax CTPOHLIMS paHenrata ObUIO YUCIEHHO 0OJb-
me, yem B rpynme [1JI, mpu Kaxkmom BU3UTE, MEXTPYIITOBast
pasHuUlla Oblla CTAaTUCTUYECKM 3HAYMMOU uepe3 36 Mec
(p=0,029 st no3wet 2 T/cyT). PazHuiia mexty rpymnmamMu CTPOH-
uus padenata u [1JI mo yactore peHTreHOIOTMYECKOTO U K-
HUKO-PEHTIEHOJIOTUIECKOTO POTPECCUPOBAHMST OblTa 3HAUM -
MO TIpU KaxKa1oM Bu3ute (puc. 3).

[lepeHOCHMOCTL CTPOHIIMSI paHesjaTa Oblla XOpOIleit
(cM. Taba. 3) [19]. YacroTa BeHO3HOI TPOMOOSIMOOJIUU COCTa-
Buia <1% Bo Bcex rpyrmrax, ciydaeB 303MHO(GWINN U CUCTEM-
HBIX peaklMil Ha rpemnapar He ObLI0. 3HAYMMBIX Pa3TUYUit
B KJIMHUYECKUX U JTaOOpaTOPHBIX MOKA3aTessIX He OTMEUeHO,
3a UCKJII0YeHUEeM YpoBHS KpeaTuHpochokmnHassl (KPK), ko-
TOPBIi1 TIOBBICUIICS 32 BPEMSI JIEUEHUST B TPYIIIaX CTPOHIIUS pa-
nHenara (11,7£85,6 u 20,7+104,4 ME/n B rpynmnax 1 u 2 r/cyr
COOTBETCTBEHHO), HO He B rpymme T1JT (-0,4+£68,1 ME/n);
y 8 maruenToB (3 u3 rpymmsl 1 r/cyT, 1 u3 rpynmst 2 r/cyT u 4
u3 rpymsl [1J1) ypoens KOK mpeBbIcH BEpXHIO TPAHUILY
HOpMBbI OoJiee yeM B 5 pas.

O6cyxpaeHue

HccnenoBanue rmokasano, 4To y naupeHToB ¢ OA KoJieH-
HOTO CycTaBa CTPOHILMS paHeIaT 0Ka3blBaeT CTPYKTYPHO-MO-
nuduImpypllee nelcTBue, Ogaromapst KOTOpoMy HaOioma-
nochk 3HaumtenbHO MeHbinee CCII mo cpaBHenuwo c¢ I1J1
(p<0,001 mrst mo3wbr 1 r/cyr m p=0,018 mas mo3sl 2 T/CyT TIO
cpasHeHuio ¢ [1JT). B rpynmax cTpoHIs paHenara peHTTeHO-
JIOTUIEeCKOe M KIMHUKO-PEHTIEHOJIOTUIECKOe TTPOrPECcCCupo-
BaHnue OA HaOJI0AAIOCh Y MEHBIIEro yucia OOJbHBIX, YeM
B rpynre [1JI. [Tomumo ctpyktypHOro addekTa HabI01a10Ch
TaKXe CUMITTOMAaTUIeCKoe yIydllleHue, BhIpaXkaBIlleecsT B CTa-
TUCTUYECKU 3HAYMMOM YIIYYIIEHUU MoKa3aresneil Mo obuieit
mkane WOMAC u ee 6oseBoit noaukaie (p=0,045 u p=0,028
COOTBETCTBEHHO), OTMEUYeHa TEHACHLIMS K OCJa0bJeHuo 00K
B kosieHe (p=0,065) B rpyrre ¢ g030ii 2 r/cyt (HO He 1 r/cyT).
TTpodunab 6e30mMacHOCTH CTPOHIIMS paHeaaTa ObLI YIOBJIETBO-
PUTENbHBIM, YTO COOTBETCTBYET paHee HAKOTUIEHHBIM JaHHBIM
no atomy npemnapary [20, 21]. B rpymnmax cTpoHIus paHeiaTa
OTMEUeHO HeOOJbIIoe TOoBbIIIeHne cpeqHero ypoBHs KOK;
3T0T 3¢ deKT 6611 onrcaH paHee [20]. O6beIMHEHHBIN aHAIN3

Izl PeHTreHonorn4eckoe NporpeccupoBaxme
40 ~
30 - p=0,043
= p<0,001
g 20 - p<0,001
3 p<l001 P=0.005 | P<P
{
10
0
Izl KNMHWKO-peHTreHONormyecKoe NporpeccmpoBaqmne
156 4
= 10
= p=0,046
z -0,009
g p=0, p<0,001
= 54 p<0,001
0
12 mec 24 vec 36 mec

[ CtpoHumsa pawenar 2 r/cyt
[] CrpoHums pawenar 1 r/cyt

[

Puc. 3. BnusiHue CTpOHUMS paHenara Ha nporpeccupoBanue 601e3Hu:
a — 0NS NaUNEHTOB C PEHTTEHOOMMYECKUM NPOrPeccMpoBaHem
(CCLL, >0,5 MM no cpaBHEHNIO C MCXOAHOI LWNPUHOIA; 6 — KITUHIKO-
peHTreHonornyeckoe nporpeccuposanme: CCLL >0,5 mm un oTcyTcT-
Bue ynyyweHus no 6onesoit wkane WOMAC (<20%) no cpaBHeHuto
C MCXOJHbIM COCTOSIHMEM Yepe3 12, 24 n 36 mec. BenuyuHa p yka-
3aHa ang cpasHeHns ¢ M1

nauveHToB ¢ OIl, momyyaBIIMX CTPOHIIMST paHeNaT, mokasal,
YTO TIOBBIIIIEHNE aKTUBHOCTU 3TOTO (hepMeHTa ObUIO B IIETIOM
JIETKUM, KPaTKOBPEMEHHBIM U 00paTUMBIM [22] 1 HE COTIPOBO-
KIAJI0Ch KAKUMU-JTN00 KIIMHUYECKUMU CUMIITOMaMU CO CTO-
POHBI MBIIIIIL.

Ta6nuua 3 HP, BO3HUMKLIME 3a BpeMA UCCreL0oBaHUs (B COOTBETCTBUM C XapakTepucTukoin npenaparta [19])
1 NOBJIEKLINE 3@ COBOM OTMEHY NEeYeHus
Maumentsi ¢ HP, n (%) MauneHTbl ¢ 0TMEHON neyvexus u3-3a HP, n (%)
CTPOHLMA paHenat nnaye6o CTPOHUMSA paHenart nnaye6o
1 r/eyt (n=548) 2 r/cyT (n=564) (n=556) 1 r/eyt (n=548) 2 r/eyt (n=564) (n=556)
JKeny04Ho-KuLLEYHbIE HAPYLLEHNS
[uapes 32 (6) 44 (8) 24 (4) 6 (1) 9(2) 8 (1)
TowHoTa 19 (4) 21 (4) 21 (4) 5(0,9) 7(1) 3(0,5)
pBoTa 11(2) 9(2) 7(1) 1(0,2) 2(0,4) 3(0,5)
BeHosHas Tpom603ambonns
Tpom603 rny60Kux BeH 4(0,7) 1(0,2) 1(0,2) 2(0,4) 1(0,2) -
ToNA 2(0,4) 2(0,4) 1(0,2) 1(0,2) 1(0,2) 1(0,2)
[lopaxeHne KoxXu n MoJKOXHON KNeT4aTku
[epmarut 1(0,2) 5(0,9) 1(0,2) - 1(0,2) -
Annepruyeckuit sepmarut 8(2) 6 (1) 3(0,5) 2(0,4) 4(0,7) 2(0,4)
Jk3ema 5(0,9) 11(2) 6 (1) - 1(0,2) 1(0,2)
Cbinb 4(0,7) 4(0,7) 10 (2) 1(0,2) 1(0,2) 2(0,4)

lMpumeyanne. NpepactasneHo 4nucno HP uan 4ncno naumneHToB ¢ ykasaHuem Aonu (%) 0T YUCNa NAUNEHTOB, BKMKOYEHHbIX B CCNELOBAHNE 11 NOMYYMBLLNX XOTA 6bl OAHY [03Y

uccneayemoro npenapara. TAJTA — TPOM603MBONNS NEroYHON apTepum.
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Hacrosiiee ncciaenoBaHue BKJIIOYAIO 00JbIIYIO BIOOP-
Ky TaiueHToB. JJoCTOBEPHOCTD MOJYYeHHBIX JAHHBIX O CTPYK-
TypoMOnupUIIUPYIONIeM AEWCTBUM CTPOHIIUS paHesaTa Tom-
TBEpKIeHa HECKOJIBKMMU aHATM3aMU YyBCTBUTEIbHOCTHU 1 Ha-
NEXHOUW METOAMKON TIOJyYeHUs] W paciiupoOBKU PEHTIEHO-
rpamM [10]. MccnenoBaHue BBITIOJHEHO B COOTBETCTBUM C Te-
KYIIMMU PEKOMEHIALMSIMU PETYJISTOPHBIX OpraHoB EBporbl
u CIIA oTHOCHTENIbHO AM3aiiHa KIMHUYIECKUX MCCIIeI0BaHUI
U OLEHKM 3 deKTUBHOCTHU [23, 24].

OA MOXEeT MMEThb pa3jUYHble MPOsIBJICHUSI, 0OYCIOB-
JIEHHbIE Pa3HbIMU M3MEHEHUSIMU KOCTH, Xpsilia U CUHOBU-
aJbHOU OOOJIOYKU; CBSI3b MEXIY 3TUMU MPOSIBICHUSIMU HE
scHa [1]. CTpykTypoMoaubULIMpyolIee IelCTBUE CTPOHIIMS
paHesiaTa MOXeT OBITh 00YCTIOBJIEHO BIMSHUEM Ha (PYHKITUIO
XOHIIPOIIMTOB U KJIETOK KOCTHOU TKaHU. [leiicTBre mpemapa-
Ta Ha XPSII 3a CYET BIUSHUS HAa XOHIPOIIUTHI IIOATBEPXKIAeT-
¢S CAeAYIIUMU NaHHbIMU: pa3innyus ypoBHd CTX-II B mo-
Yye MeXKIy TpyIIaMy CTpOHIUs paHenara u [1J] B HameM nc-
CJICIOBAaHUHU YKa3bIBAIOT Ha 3aMEUIEHHBI MeTaboIM3M Xpsi-
1a 1, BO3MOXHO, CHMXXEHHOe oOpa3oBaHHWE OCTeO(MHTOB;
NaHHbIE UCCIIEAOBAHUM in Vitro CBUIETENbCTBYIOT, UTO CTPOH-
LMsT paHeaaT CTUMYIupyeT hOpMUPOBAHUE XPSIIEBOTO MaT-
pukca [5], uyTo 0O3HavyaeT BOCCTAaHOBJIEHUE OajaHCa MEXIy
0o0pa3oBaHUEM U THOEJIbIO XOHAPOILIMTOB; YCTAHOBJIEHO TIPsI-
Moe JeiicTBUe CTPOHIIMS paHelaTa Ha CUHTE3 TMPOTEeorInKa-
Ha [5] 1 KOCBEHHOE BIUSIHUE HAa UHCYJUHOBBIN (pakTOp poc-
ta 1 (MDPI) [6, 25].

N3BecTHO, 4YTO CTpPOHIIMS paHeNaT AEWCTBYeT Ha
KOCTb, TIO3TOMY HE HCKJIIOYEHO, YTO ero BO3IelCTBHE Ha
XpSIIIT HOCUT HE TIPSIMOU XapakTep, a 00YCIOBJIEHO BIUSHU-
eM Ha CyOXOHIpasJibHyI0 KOcThb. HapymieHue Merabonm3zma
cyoxoHapanbHOil Koctu npu OA MOXKET CKa3blBaThCsl Ha
XOHJIPOLIUTAX MOCPEACTBOM BBICBOOOXAEHUSI BEUIECTB, 00-
pasyIoLKXCsl MPU PEMOIETMPOBAHUU CYOXOHAPAIbHOM Koc-
™ [26]. CTpoHILIMS paHelaT MOXET CHIXaTb Pe30pOLNIO0
CYOXOHApaJbHOW KOCTH in Vifro, BO3AEUCTBYS Ha CUTHaJb-
HBII TIyTh ocTteomnporerepud/RANK-nurann B cyOXoH-
paJbHBIX OCTeo0JacTaX M 3a CYET CHUXKEHWS aKTUBHOCTH
MertayutonporenHas 2 u 9 [4]. CxomHble NaHHbBIE TTOTYYEHBI
TIpU U3y4YEeHUU AeUCTBUS CTPOHIINS paHesaTa Ha KOCTh B yC-
noBusx OIT [27, 28]. Takoe BiausiHME Ha CYOXOHIpaJbHYIO
KOCTb MOXET HAIpsSIMYyIO0 CIepXWBaTh IMPOrpeccupoBaHUe
OA nu MoguUIIMPOBAaTh OTBET XPSIIIeBOM TKAHU Ha MeXa-
HUYECKYIO Harpy3Ky.

Mpb1 HaOmoganu pa3iudHbiii 3P@eKT ABYX 103 CTPOH-
LISl paHesiaTa: CTPYKTYPHBI 3¢ deKT HaOMoaaacs npy npu-
MEHEHUM TpenapaTa B 103ax 4 1, u 2 T/CyT, a CylIeCTBEHHOE
CUMIITOMATUYECKOE IeCTBUE — TOJBKO B 103€ 2 T/CyT. DTO
corjacyeTcsi C ONmyOIMKOBAHHBIMYU TAHHBIMU O Pa3HBIX 3TUO-
JIOTMYECKNX MeXaHU3MaX CTPYKTYPHBIX U CUMIITOMAaTHYe-
ckux nposieineHuit OA [29]. Borbs mpu OA MOXeT OBITH BBI-
3BaHa Pa3HBIMU MPUIYUHAMU (CHHOBUT, OCTEOMUTHI, OTEK KO-
CTHOTO MO3Ta), ¥ BCE OHU CBSI3aHBI C BOCTIAJICHWEM WJIH T10-
BpeXIEHNEM KOCTH, HO He Xpsiia, TaK KaK MOCJIeTHUN He
COEPKUT HEPBHBIX OKOHYAHW. MOXHO MPEIIOJIOXHUTD,
YTO 00€ 03bl BAUSIOT HAa TUOJOTUYECKUE MEXaHU3MBI, yua-
CTBYIOILIIME B UBMEHEHUU CTPYKTYPbI, HO TOJIBKO 103a 2 T/CyT
BO3MIEICTBYET Ha MEXaHU3Mbl, YUacTBYIOLIME B MaTOreHe3e
O6onu. Drta rumore3a TpeOyeT MU3yYeHUs] B AOKIMHUYECKUX
U KIMHUYECKUX uccienoBaHusix. Panee O6b110 oTMEUeHO, UTO
CTPOHIIMSI paHeJaT OKa3bIBaeT BhIPAXEHHOE N10303aBUCUMOE
BIVSIHUE Ha MUHEPAJIBbHYIO TUIOTHOCTh Koctu nipu OI1, moc-
TUTalolee KInHu4Yeckoro adgdekra mpu nosze 2 r/cyt [30].
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O pa3nTMYHOM BIUSITHUU Ha CTPYKTYPY M CUMIITOMATUKY CBU-
NETEeNbCTBYIOT TakXe NaHHBIE O HECOOTBETCTBUU MEXIY
PEHTTEHOJIOTUYECKOU CTEeMeHbl0 W 0O0JIbI0 B KOJIeHE WU
dyukumonansHbeM ctaTycoM [31, 32]. C nmpyroif cTopoHHI,
TTOJTy9eHHBIE PE3YJIBTATBl MOTYT OOBSICHATHCS OTPAaHUIECHHO-
CTBIO OIIEHOK IT0 60JIeBOI ITKaJe, a TAKXKE €CTECTBEHHBIM KO-
snebaHuem cumnroMatuku mpu OA [33]. B ¢Bs3U ¢ 9TUM BO3-
HUKaeT UHTEPECHBbIII Bompoc: MOXHO Ju npu OA noOutbes
CTPYKTYPHOTO U CUMIITOMAaTUYECKOTO YJIYYLIEHUS] C MOMO-
1IbIO OJTHOTO TIpernaparta Jub0 HeoOX0IMMO MPUMEHEHUE He-
CKOJIBKUMX JIEKAPCTBEHHBIX CPEACTB?

YuureiBasi BblllIeCKa3aHHOE, 2 T/CYyT — ONTUMAallbHas
032 CTPOHIIMSI paHesnaTa Ajsl KIMHUYECKOTO MPUMEHEHUs,
TaK Kak OHa obecreynBaeT CHUXeHue Ha 27% peHTIeHOJIOT 1 -
yecku onpenaensemoro CCIL (cypporaTHbIit Mapkep pa3py-
meHust xpsmia) mo cpaBHeHuto ¢ [1JI. DT1o o3HavaeT, 4To 3a
3 roga JiedeHUsT peHTreHoJoTHIecKoe TporpeccupoBanue OA
ObLTO 3aMeIeHO B cpenHeM Ha 1 ron. Kpome toro, moryueH-
HbIE pe3yJIBTaThl 03HAYAIOT, YTO JUIST TIPEIYITPEXKISHUS OTHO-
TO Cclly4yasl pPEHTTe€HOJIOTUYECKOro mporpeccupoBanust >0,5 MM
(OporoBbIit YpOBEHb [IJI51 TPOTHO3UPOBAHMST HEOOXOIMMOCTHU
orepaluu) HyxHO JedyuTh 14 mamueHtoB (95% AU 9-57)
CTPOHIIMS paHeJaToM B J03€ 2 I'/CYyT Ha MPOTSKEHUHU 3 JIeT
(mmutenbHOCTH UcciaenoBaHus) [34]. Takke mokaszaHo, 4TO
CTPYKTYpHBIN 3¢ dexT, HaOMoAaBIINACI TIPU JIeUeHUU
CTPOHIIMSI paHEIaTOM B HAIlleM MCCJIEIOBAHUU, KIMHUYECKU
3HAYUM, ITOCKOJIbKY COTIPOBOXKIAETCSI YMEHBIIEHUEM CUM-
TITOMAaTUKH.

YV Halero ucciaenoBaHus eCTh PsIl HenocTaTKoB. OnnH
U3 HUX — TPYAHOCTH OIEHKH W3MEHEHMS] BBIPAKEHHOCTU
60JIM, TaK KaK OHO OBbLJIO OTHOCUTEIBLHO BBICOKMM U B TPYII-
ne ITJI (Takoit a¢pdexT yacTo HabJOAaeTCs B UCCACIOBAHU -
sax OA) [35]; kpoMe TOro, 3T¥ U3MEHEHMUSsI TPYIHO OLIEHUBATh
KaK U3MEHEHUs B CPeIHEM, B OTJIIMYME OT UHAUBUAYAIbHOTO
yayduieHusl. BbICOKyI0 4acTOTY BBIOBITHI U3 UCCAEA0OBAaHUN
(14% B roa; B OOJIBIIMHCTBE CAy4aeB MO HEMEIMIIMHCKUM
MPUYMHAM — OT3bIB COTJIACHST) MOXHO pacCMaTpUBaTh Kak
HEIOCTAaTOK, OJHAKO cxomHas vactora (11—16%) ormeua-
Jack U B apyrux uccienoBanusix OA [17, 33, 36—40]. Ha ua-
CTOTY BBLIOBITUI TIOMUMO OCHOBHOTO 3a00JIeBaHUSI MOTJIU
TOBJIVSITh JUTUTEJIBHOCTh MCCJIENOBaHUS U OOJIBIIOE YUCIO
00cCJIeIOBaHUI Y OTHOCUTEJIbHO MOJIOIbIX MalMeHTOB. Bbi-
OBITUST OBUTM TIPEAYCMOTPEHBI IIPU pacdyeTe pa3MepoB BbI-
GOpKM, a aHAJM3bl YYBCTBUTEIBHOCTH MMOKA3adu MUHUMAJb-
HOE€ BJMsSIHME HeJocTalolux naHHbIX. Kpome Toro, ucxon-
HbIe XapaKTePUCTUKU BBIOBIBLIMX MALMEHTOB OBLIM COIMOC-
TaBUMBI C XapaKTepPUCTUKAMU 3aBEPIIUBIINX UCCIEIOBAHUE
n ITT-monynsauuu; 3TO 0O3HAyYaeT, YTO TPEXIEBPEeMEHHOE
TpeKpalleHne NUCCIeN0BaHUs He MMPUBEIO K 0TOOPY 0coboit
cybomonynsiuu OONbHBIX. JIpyroif HEZOCTaTOK — BO3MOX-
HOCTh BKITIOUeHUs pa3nmudHbixX dheHoTurnos OA [1], moaTomy
CTPOHLIMS paHeJaT MOXeT ObITb 0ojee 3DHEeKTUBHBIM
Y HEKOTOPBIX OOJBHBIX, HAIPUMED Y MAIlMeHTOB ¢ Mpeobia-
JIA0IIMM U3MEeHEeHUEM CYOXOoHapaibHOM KocTu. M HakoHell,
KaK 1 BO BCEX MCCJIETOBAHUIX TAKOTO THUTIA, HETb3sI UCKITIO-
YUTb BIUSIHUSL APYTUX MPUYUH PEHTIEHOJIOTUYECKHU OIpese-
nsiemoro CCII moMMMO MCTOHYEHUS XPSIIEBOM TKaHU, Ha-
MpUMep CMELIEHUsI MEHUCKA.

[ToaBoast uTor, OTMETUM, YTO CTPOHIIUS paHeNaaT B 103aX
1 1 2 r/cyT oKa3blBaJl CyIIECTBEHHBIN CTPYKTYPHBIN 3(deKT
y marueHToB ¢ OA KoseHHoro cyctaBa. [lToMrUMO CTPyKTypHO-
ro addexra y MareHToB, MOIyJaBIINX Mperapar B 103¢ 2 T/CyT,
OTMEUYEeHO OJIATOTIPUSITHOE BIMSIHUE Ha CUMITTOMATHUKY.
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Braao aemopos. Bce aBTOpHI yyacTBOBaJIM B pa3pabOTKe
nu3aiftHa vccaeqoBaHusI, MHTEPIPETAIINY JAHHBIX U TIOATOTOB-
ke cratbi. CTaTUCTUYECKUII aHATU3 BBHITIOJTHEH CITOHCOPOM,
OCHOBHOU aHaJIN3 TIOATBEPXKICH B OTIEIEHUY SITUIEMUOIOTUI
U 9KOHOMUKU OOIIIECTBEHHOIO 3[IpaBOOXpaHeHus JIbexKCKoro
yHuBepcuteta (benbrusi). Bece aBTopbl mpouid U ogo0puin
OKOHYaTeJIbHBIN BapuaHT cTaThu. McciaenoBarenn, KOopauHa-
TOPBI M YIEHBI MCCIIEAOBATEIbCKUX KOMUTETOB TEPEUNCIICHBI
B OHJIAH-TTPUIIOKEHUU.

Cnoncop. Servier, ®paHiiysi.
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noBaTesbcKue rpaHThl oT Servier. JYR Takoke mosyyan roHopa-
pBI 32 KOHCYJIBTAllUM, JIEKIIUU, a TakKe TPaHThl OT Novartis,
Negma, Lilly, Wyeth, Amgen, GlaxoSmithKline, Roche,

NUTEPATYPA

1. Bijlsma JW, Berenbaum F, Lafeber FP. Osteoarthritis: an update
with relevance for clinical practice. Lancet.
2011;377(9783):2115—-26. DOI: 10.1016/S0140-6736(11)60243-2.

2. Cooper C, Arden NK. Excess mortality in osteoarthritis. BMJ.
2011;342:d1407. DOI: 10.1136/bmj.d1407.

3. Zhang W, Nuki G, Moskowitz RW, et al. OARSI recommenda-
tions for the management of hip and knee osteoarthritis: part I11:
changes in evidence following systematic cumulative update of
research published through January 2009. Osteoarthritis Cartilage.
2010;18(4):476—99. DOI: 10.1016/j.joca.2010.01.013. Epub 2010
Feb 11.

4. Tat SK, Pelletier JP, Mineau F, et al. Strontium ranelate inhibits
key factors affecting bone remodelling in human osteoarthritic
subchondral bone osteoblasts. Bone. 2011;49(3):559—67. DOI:
10.1016/j.bone.2011.06.005. Epub 2011 Jun 12.

5. Henrotin Y, Labasse A, Zheng SX, et al. Strontium ranelate
increases cartilage matrix formation. J] Bone Miner Res.
2001;16(2):299—-308. DOI:
http://dx.doi.org/10.1359/jbmr.2001.16.2.299.

6. Gulhan I, Bilgili S, Gunaydin R, et al. The effect of strontium
ranelate on serum insulin like growth factor-1 and leptin levels in
osteoporotic post-menopausal women: a prospective study. Arch
Gynecol Obstet. 2008;278(5):437—41. DOI: 10.1007/s00404-008-
0611-x. Epub 2008 Mar 6.

7. Bruyere O, Delferriere D, Roux C, et al. Effects of strontium
ranelate on spinal osteoarthritis progression. Ann Rheum Dis.
2008;67(3):335-9. DOLI:
http://dx.doi.org/10.1136/ard.2007.075572. Epub 2007 Oct 26.

8. Altman R, Asch E, Bloch D, et al. Development of criteria for the
classification and reporting of osteoarthritis. Classification of
osteoarthritis of the knee. Diagnostic and Therapeutic Criteria
Committee of the American Rheumatism Association. Arthritis
Rheum. 1986;29(8):1039—49. DOI:
http://dx.doi.org/10.1002/art.1780290816.

9. Kellgren MJ. The epidemiology of chronic rheumatism: atlas of
standard radiographs. 2nd ed. Oxford, UK: Blackwell Scientific;
1963.

10. Cooper C, Reginster J-Y, Chapurlat R, et al. Efficacy and safety of
oral strontium ranelate for the treatment of knee osteoarthritis:
rationale and design of a randomised double-blind, placebo-con-
trolled trial. Curr Med Res Opin. 2012;28(2):231-9. DOI:
10.1185/03007995.2011.648758. Epub 2012 Jan 17.

11. Kothari M, Guermazi A, von Ingersleben G, et al. Fixed-flexion
radiography of the knee provides reproducible joint space width
measurements in osteoarthritis. Eur Radiol. 2004;14(9):1568—73.
DOI: http://dx.doi.org/10.1007/s00330-004-2312-6. Epub 2004
May 19.

12. Gensburger D, Roux JP, Arlot M, et al. Influence of blinding
sequence of radiographs on the reproducibility and sensitivity to
change of joint space width measurement in knee osteoarthritis.

Merckle, Nycomed, NPS, Theramex, UCB, Merck Sharp and
Dohme, Rottapharm, IBSA, Genevrier, Teijin, Teva, Ebewee
Pharma, Zodiac, Analis, Novo-Nordisk u Bristol Myers Squibb.
NB sBnsgercs obyagaresieM aBTOPCKHUX MPaB ¥ TOPTOBOI MapKK
WOMAC Index, a takxke AUSCAN index. HG Takke moiyyan
TOHOpaphl 3a KOHCyabTauuu ot Amgen, Novartis, Lilly, Roche,
GSK, BMS, Pfizer u Merck. TDS nosyyan roHopapbl 3a KOH-
cynsrauuu or Ono Pharma, Expanscience, MSD 1 Amgen. CC
noJiyyajl roHopaphl 3a KoHcyiabrauuu ot Alliance for Better
Bone Health, Glaxo Smith Kline, Roche, Merck Sharp and
Dohme, Lilly, Amgen, Wyeth, Novartis u Nycomed.

Imuueckue eonpocvl. ViccienoBaHue omnoOpeHO 3TUYE-
CKMMU WJIK PEBU3MOHHBIMU KOMUTETAMU KaXKIOTO YIaCTBYIO-
1IETO LIEHTpa.

Peuenzuposanue. [1poBeeHO BHEITHUMY PEIICH3EHTaAMMU.

Arthritis Care Res (Hoboken). 2010;62(12):1699—705. DOI:
10.1002/acr.20311. Epub 2010 Jul 27.

13. Botha-Scheepers S, Watt I, Breedveld FC, et al. Reading radi-
ographs in pairs or in chronological order influences radiological
progression in osteoarthritis. Rheumatology (Oxford).
2005;44(11):1452—5. DOI: http://dx.doi.org/10.1093/rheumatol-
ogy/kei044. Epub 2005 Aug 9.

14. Felson DT, Nevitt MC. Blinding images to sequence in
osteoarthritis: evidence from other diseases. Osteoarthritis
Cartilage. 2009;17(3):281-3. DOI: 10.1016/j.joca.2008.09.008.
Epub 2008 Nov 1.

15. Gensburger D, Arlot M, Sornay-Rendu E, et al. Radiologic
assessment of age-related knee joint space changes in women: a 4-
year longitudinal study. Arthritis Rheum. 2009;61(3):336—43.
DOI: 10.1002/art.24342.

16. Bellamy N, Buchanan WW, Goldsmith CH, et al. Validation study
of WOMAC: a health status instrument for measuring clinically
important patient relevant outcomes to antirheumatic drug therapy
in patients with osteoarthritis of the hip or knee. J Rheumatol.
1988;15(12):1833—40.

17. Bingham CO III, Buckland-Wright JC, Garnero P, et al.
Risedronate decreases biochemical markers of cartilage degrada-
tion but does not decrease symptoms or slow radiographic progres-
sion in patients with medial compartment osteoarthritis of the
knee: results of the two-year multinational knee osteoarthritis
structural arthritis study. Arthritis Rheum. 2006;54(11):3494—507.
DOI: http://dx.doi.org/10.1002/art.22160.

18. Dunnett CW. A multiple comparison procedure for comparing
several treatments with a control. J] Am Stat Assoc.
1955;50:1096—121. DOLI:
http://dx.doi.org/10.1080/01621459.1955.10501294.

19. European Medicines Agency. Strontium ranelate. Summary of
product characteristics. 2009. http://www.ema.europa.eu (accessed
12 Jun 2012).

20. Meunier PJ, Roux C, Seeman E, et al. The effects of strontium
ranelate on the risk of vertebral fracture in women with post-
menopausal osteoporosis. N Engl J Med. 2004;350(5):459—68.
DOI: http://dx.doi.org/10.1056/NEJMo0a022436.

21. Reginster JY, Seeman E, De Vernejoul MC, et al. Strontium
ranelate reduces the risk of nonvertebral fractures in post-
menopausal women with osteoporosis: Treatment of Peripheral
Osteoporosis (TROPOS) study. J Clin Endocrinol Metab.
2005;90(5):2816—22. DOI: http://dx.doi.org/10.1210/jc.2004-
1774. Epub 2005 Feb 22.

22. Deeks ED, Dhillon S. Strontium ranelate: a review of its use in the
treatment of postmenopausal osteoporosis. Drugs.
2010;70(6):733—59. DOI: 10.2165/10481900-000000000-00000.

23. European Medicines Agency. Guideline on clinical investigation of
medicinal products used in the treatment of osteoarthritis. 2010.
http://www.ema.europa.eu (accessed 12 Jun 2012).

630



OpurnHanbHble MCCNEefOBaHUSA

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

631

Food and Drug Administration. Guidance for industry. Clinical
development programs for drugs, devices, and biological products
intended for the treatment of osteoarthritis. 2011.
http://www.fda.gov (accessed 12 Jun 2012).

Montaseri A, Busch F, Mobasheri A, et al. IGF-1 and PDGF-bb
suppress I1L-1beta-induced cartilage degradation through down-
regulation of NF-kappaB signaling: involvement of
Src/PI-3K/AKT pathway. PLoS One. 2011;6(12):¢28663. DOI:
10.1371/journal.pone.0028663. Epub 2011 Dec 14.

Tat SK, Lajeunesse D, Pelletier JP, et al. Targeting subchondral
bone for treating osteoarthritis: what is the evidence? Best Pract
Res Clin Rheumatol. 2010;24(1):51-70. DOI:
10.1016/j.berh.2009.08.004.

Atkins GJ, Welldon KJ, Halbout P, et al. Strontium ranelate treat-
ment of human primary osteoblasts promotes an osteocyte-like
phenotype while eliciting an osteoprotegerin response. Osteoporos
Int. 2009;20(4):653—64. DOI: 10.1007/s00198-008-0728-6. Epub
2008 Sep 2.

Caverzasio J. Strontium ranelate promotes osteoblastic cell repli-
cation through at least two different mechanisms. Bone.
2008;42(6):1131—6. DOI: 10.1016/j.bone.2008.02.010. Epub 2008
Feb 29.

Valdes AM, Spector TD. Genetic epidemiology of hip and knee
osteoarthritis. Nat Rev Rheumatol. 2011;7(1):23—32. DOI:
10.1038/nrrheum.2010.191. Epub 2010 Nov 16.

Meunier PJ, Slosman DO, Delmas PD, et al. Strontium ranelate:
dose-dependent effects in established postmenopausal vertebral
osteoporosis: A 2-year randomized placebo controlled trial. J Clin
Endocrinol Metab. 2002;87(5):2060—6.

Hannan MT, Felson DT, Pincus T. Analysis of the discordance
between radiographic changes and knee pain in osteoarthritis of
the knee. J Rheumatol. 2000;27(6):1513—7.

Claessens AA, Schouten JS, van den Ouweland FA, et al. Do clin-
ical findings associate with radiographic osteoarthritis of the knee?
Ann Rheum Dis. 1990;49(10):771—4. DOI:
http://dx.doi.org/10.1136/ard.49.10.771.

Kahan A, Uebelhart D, De Vathaire F, et al. Long-term effects of

34.

35.

36.

37.

38.

39.

40.

chondroitins 4 and 6 sulfate on knee osteoarthritis: the study on
osteoarthritis progression prevention, a two-year, randomized,
double-blind, placebo-controlled trial. Arthritis Rheum.
2009;60(2):524—33. DOI: 10.1002/art.24255.

Bruyere O, Richy F, Reginster JY. Three year joint space narrow-
ing predicts long term incidence of knee surgery in patients with
osteoarthritis: an eight year prospective follow up study. Ann
Rheum Dis. 2005;64(12):1727—-30. DOI:
http://dx.doi.org/10.1136/ard.2005.037309. Epub 2005 Apr 20.
Sawitzke AD, Shi H, Finco MF, et al. Clinical efficacy and safety
of glucosamine, chondroitin sulphate, their combination, celecox-
ib or placebo taken to treat osteoarthritis of the knee: 2-year results
from GAIT. Ann Rheum Dis. 2010;69(8):1459—64. DOI:
10.1136/ard.2009.120469. Epub 2010 Jun 4.

Pavelka K, Gatterova J, Olejarova M, et al. Glucosamine sulfate
use and delay of progression of knee osteoarthritis: a 3-year, ran-
domized, placebo-controlled, double-blind study. Arch Intern
Med. 2002;162(18):2113—-23. DOI:
http://dx.doi.org/10.1001/archinte.162.18.2113.

Reginster JY, Deroisy R, Rovati LC, et al. Long-term effects of
glucosamine sulphate on osteoarthritis progression: a ran-
domised, placebo-controlled clinical trial. Lancet.
2001;357:251—6. DOI: http://dx.doi.org/10.1016/S0140-
6736(00)03610-2.

Sawitzke AD, Shi H, Finco MF, et al. The effect of glucosamine
and/or chondroitin sulfate on the progression of knee osteoarthri-
tis: a report from the glucosamine/chondroitin arthritis interven-
tion trial. Arthritis Rheum. 2008;58(10):3183—91. DOI:
10.1002/art.23973.

Brandt KD, Mazzuca SA, Katz BP, et al. Effects of doxycycline on
progression of osteoarthritis: results of a randomized, placebo-
controlled, double-blind trial. Arthritis Rheum.
2005;52(7):2015=25. DOI: http://dx.doi.org/10.1002/art.21122.
Michel BA, Stucki G, Frey D, et al. Chondroitins 4 and 6 sulfate
in osteoarthritis of the knee: a randomized, controlled trial.
Arthritis Rheum. 2005;52(3):779—86. DOI:
http://dx.doi.org/10.1002/art.20867.



OpurvHanbHbIE MCCNEfOBaHUSA

Efficacy and safety of strontium ranelate
in the treatment of knee osteoarthritis:
results of a double-blind, randomised

"Department of Public Health
Epidemiology and Health
Economics, University of Liege,
Liege, Belgium; *Centre of
Osteoporosis and
Osteoarticular Diseases,
Bialystok, Poland; *Centre of
National Research on Disability
(CONROD), University of
Queensland, Herston,
Queensland, Australia; ‘DeGroot
School of Medicine, McMaster
University Hamilton, Hamilton,
Ontario, Canada; (INSERM UMR
1033, Service de Rhumatologie
et Pathologie Osseuse, HLpital
Edouard Herriot, UniversitO de
Lyon, Lyon, France; *Service de
Rhumatologie, HLL|pital Henri
Mondor, CrOteil, France;
’Synarc, Centre for Clinical and
Basic Research (CCBR),
Ballerup, Denmark; ®Radiology,
Medicine, Epidemiology and
Orthopedic Surgery, University
of California, San Francisco and
Synarc, San Francisco,
California, USA; “Rheumatology
Department, Hospital
Universitario Virgen Macarena,
Sevilla, Spain; "State Institute
of Rheumatology, Russian
Academy of Medical Sciences,
Moscow, Russian Federation;
"Institute of Bone and Joint
Research, Royal North Shore
Hospital, St Leonards, NSW,
Australia; “Department of Twin
Research and Genetic
Epidemiology, Kings College
London, St Thomas' Hospital,
London, UK; *MRC Lifecourse
Epidemiology Unit, NIHR
Musculoskeletal Biomedical
Research Unit, U University of
Southampton, University of
Oxford, Oxford, UK

Contacts: Professor Jean-Yves
Reginster, Department of
Public Health and Health
Economics, University of Liege,
4020 Liege, Belgium;
jyreginster @ulg.ac.be

Accepted 13.09.12

placebo-controlled trial

Jean-Yves Reginster', Janusz Badurski?, Nicholas Bellamy?, William Bensen*, Roland Chapurlat®,
Xavier Chevalier®, Claus Christiansen’, Harry Genant?, Federico Navarro®,
Evgeny Nasonov™, Philip N Sambrook™, Timothy D Spector', Cyrus Cooper'

Objective. Background Strontium ranelate is currently used for osteoporosis. The international, double-blind, ran-
domised, placebo-controlled Strontium ranelate Efficacy in Knee Osteoarthrltis triAl evaluated its effect on radiologi-

cal progression of knee osteoarthritis.

Methods. Patients with knee osteoarthritis (Kellgren and Lawrence grade 2 or 3, and joint space width (JSW) 2.5-5
mm) were randomly allocated to strontium ranelate 1 g/day (n=558), 2 g/day (n=566) or placebo (n=559). The pri-
mary endpoint was radiographical change in JSW (medial tibiofemoral compartment) over 3 years versus placebo.
Secondary endpoints included radiological progression, Western Ontario and McMaster Universities Osteoarthritis
Index (WOMAC) score, and knee pain. The trial is registered (ISRCTN41323372).

Results. The intention-to-treat population included 1371 patients. Treatment with strontium ranelate was associated
with smaller degradations in JSW than placebo (1 g/day: -0.23 (SD 0.56) mm; 2 g/day: -0.27 (SD 0.63) mm; placebo:
-0.37 (SD 0.59) mm); treatment-placebo differences were 0.14 (SE 0.04), 95% C1 0.05 to 0.23, p<0.001 for 1 g/day
and 0.10 (SE 0.04), 95% CI1 0.02 to 0.19, p=0.018 for 2 g/day. Fewer radiological progressors were observed with
strontium ranelate (p<0.001 and p=0.012 for 1 and 2 g/day). There were greater reductions in total WOMAC score
(p=0.045), pain subscore (p=0.028), physical function subscore (p=0.099) and knee pain (p=0.065) with strontium

ranelate 2 g/day. Strontium ranelate was well tolerated.

Conclusions. Treatment with strontium ranelate 1 and 2 g/day is associated with a significant effect on structure in
patients with knee osteoarthritis, and a beneficial effect on symptoms for strontium ranelate 2 g/day.
Additional supplementary data are published online only. To view these files please visit the journal online (http://dx.doi.

org/10.1136/annrheumdis-2012-202231)

For references: Reginster J-Y, Badurski J, Bellamy N, et al. Efficacy and safety of strontium ranelate in the treatment
of knee osteoarthritis: results of a double-blind, randomised placebo-controlled trial. Rheumatology Science and

Practice. 2013;51(6):623—38.

DO http://dx.doi.org/10.14412/1995-4484-2013-623-38

Introduction

Osteoarthritis is characterised by degenera-
tion of cartilage and other structures in the joint,
including subchondral bone [1]. It is the most
prevalent joint disease, and up to 40% of those
over 65 may suffer from knee or hip osteoarthritis
[2]. Current manage-ment strategies focus on
relieving symptoms and improving function
through non-pharmacological and pharmacologi-
cal approaches, and surgical procedures, includ-
ing osteotomy, subchondral bone stimulation and
possibly joint distraction, with the final option of
joint replacement if these efforts fail [1, 3].
Pharmacological approaches include analgesics,
anti-inflammatory agents, intra-articular corti-
costeroids or hyaluronic acid, glucosamine sul-
phate, chondroitin sulphate or some experimental
treatments, none of which are registered as struc-
ture-modifying.

Strontium ranelate is currently indicated for
the management of postmenopausal osteoporosis,
and may be hypothesised to act on both cartilage
and subchondral bone. Preclinical in vitro studies
indicate that it inhibits subchondral bone resorp-
tion [4] and stimulates cartilage matrix formation
in normal and osteoarthritic human chondrocytes
[5, 6]. Exploratory analyses suggest that 3 years'

treatment with strontium ranelate attenuates radi-
ological progression of spinal osteoarthritis and
improves back pain [7]. The aim of the 3-year
international, double-blind, randomised, place-
bo-controlled trial-Strontium ranelate Efficacy in
Knee Osteoarthrltis triAl (SEKOIA) — described
herein was to evaluate the effect of strontium
ranelate on radiological and clinical progression
of knee osteoarthritis.

Methods

Study design and patients. SEKOIA was an
international, multicentre, randomised, double-
blind, placebo-controlled phase 3 trial in outpa-
tients with knee osteoarthritis mainly in secondary
care. This 3-year study was performed in 98 centres
in 18 countries. The selection criteria defined eligi-
ble patients as Caucasian ambulatory men and
women aged >50 years with knee osteoarthritis
according to American College of Rheumatology
criteria [8], with pain on at least half of the days of
the previous month (intensity >40 mm on a 100-
mm visual analogue scale). On radiography, includ-
ed patients were Kellgren and Lawrence [9] grade 2
(ie, definite osteophytes and possible narrowing of
joint space) or grade 3 (ie, moderate multiple
osteo-phytes, definite narrowing of joint space and
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some sclerosis, and possible deformity of bone ends), and had
joint space width (JSW) of 2.5 to 5 mm with predominant knee
osteoarthritis of the medial tibio-femoral compartment. The
investigator defined the target knee at selection. If both knees ful-
filled the selection criteria, the target knee was the most painful; if
both were equally painful, the target had the highest Kellgren and
Lawrence grade and/or the lowest JSW; and if both had the same
radiological score, the target knee was defined by the investigator's
judgement. Exclusion criteria included knee prosthesis, recent
intra-articular injection (notably glucocorticoids <3 months pre-
viously or hyaluronic acid <6 months previously), clinical defor-
mities, secondary knee osteoarthritis, previous treatments acting
on cartilage or bone metabolism (eg, oral or intravenous bisphos-
phonates <1 year previously, teriparatide or raloxifene <7 days
prior to selection, and oral glucosamine >1500 mg/day and chon-
droitin sulphate <3 months previously), and a medical history or
a high risk of venous thromboembolism (contraindication for
strontium ranelate). Further details of other inclusion and exclu-
sion criteria, and more information on trial design, have been
published elsewhere [10].

The study conformed to the principles of the Declaration
of Helsinki; it was approved by the ethics committee or institu-
tional review board of every site. All patients provided written
informed consent before randomisation. The trial is registered
(ISRCTN41323372).

Treatment allocation and masking. At inclusion, patients
were randomly allocated to three treatment groups (strontium
ranelate 1 or 2 g/day or placebo) using a centralised interactive
voice response system with balanced randomisation stratified by
centre and gender (block size, 3). Patients were instructed to
take one sachet daily of study treatment with water at bedtime
after a 2-h fast. Patients and investigators were blinded to treat-
ment allocation, and study treatments had identical appearance.
During the study, patients were allowed physiotherapy, rehabili-
tation, alternative medicines and pain relief as necessary. Except
for study medication, any pain medication was to be stopped at
least five half-lives before a visit for symptom assessment. The
investigators instructed their patients how long they had to stop
pain medication prior to a visit, giving a number of days defined
for each available treatment in a specific country. Treatments
acting on cartilage (chondroitin, glucosamine sulphate >1500
mg) or bone metabolism (bisphosphonates), and glucocorticoids
(oral, inhaled >1500 ug/day, or intra-articular, except in cases of
medical need) were not allowed [10]. The first patient visit was
on 28 April 2006 and recruitment ended on 10 March 2008. The
last visit was on 17 February 2011.

Interventions and outcomes. Knee radiographs were per-
formed on both knees at selection and then annually on the tar-
get knee alone or upon withdrawal (patients treated >6 months),
using a standardised technique described elsewhere [10]. Briefly,
the radiographer recorded a fixed flexion posterioanterior view (
fixed angle 10°), using a SynaFlexer positioning frame (Synarc
Inc, San Francisco, California, USA) [11]. Quality control pro-
cedures (Synarc Inc, Hamburg) included specifications related
to image acquisition and collection (eg, depiction, positioning
and beam angle); regular training for radiology technicians;
determination of radio-graphical eligibility; and onsite and cen-
tralised digitisation and quality control of radiographs [10]. All
radiographs were measured centrally (INSERM UMR 1033,
Lyon, France) by a single reader blinded to treatment allocation
and patient identity. Each blinded post-baseline image was
measured in comparison with the inclusion image to optimise
reproducibility and sensitivity [12—14].
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Minimal JSW (mm) at the medial tibiofemoral compart-
ment was measured using a standardised computer-assisted
method, as described elsewhere [10—15]. In short, magnifica-
tion was determined (radio-opaque ruler) and a region of inter-
est was delimited by a horizontal tangent to the inferior edges of
each femoral condyle and two perpendiculars to the condylar
margins. Within an area defined automatically by two parallel
lines 15mm apart (with one 10 mm from the condyle line), the
observer delineated the tibial and femoral bone margins, to
depict a polygon; JSW was the diameter of the smallest circle
(automatically calculated) included in this polygon. Intrareader
reproducibility was evaluated at yearly intervals, using 70 knee
radiographs unlinked to the studys; it was satisfactory (intra-class
correlation coefficient for JSW >0.90) [12]. A second reading
was performed by a single reader in another centre (Liege,
Belgium), independently of the first centre, using the same
method; inter-reader reproducibility was good (intraclass corre-
lation coefficient for JSW >0.90).

Other investigations included Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC) and
global knee pain (visual analogue scale) at inclusion and six
monthly intervals. WOMAC evaluates osteoarthritis health sta-
tus and outcomes via 24 questions [16], expressed as a total score
and pain, stiffness and physical function subscores. Each sub-
score is normalised to 100 mm and the total WOMAC score is
the sum of the three normalised subscores, that is, maximal
value is 300 mm, with the lower scores indicating a better status.
Urine samples were collected at baseline, at 3, 6 and 12 months,
and at yearly intervals thereafter, for assessment of C telopeptide
of type II procollagen (CTX-II), a biomarker for cartilage turn-
over (performed by Supreme SA, Liege, Belgium, using an
ELISA, Urine CartiLaps, ImmunDiagnostic System Nordic,
Denmark). Compliance was evaluated by sachet counts. Safety
assessment included recording of adverse events and clinical and
laboratory parameters.

The primary endpoint was radiographical change in JSW
from baseline to last evaluation over 3 years in treatment groups
versus placebo. Secondary endpoints included radiological pro-
gression ( joint space narrowing (JSN) >0.5 mm over 3 years);
radioclinical progression (JSN >0.5 mm, and lack of improve-
ment in WOMAC pain (<20%) over 3 years); WOMAC scores;
global knee pain; and urinary CTX-II levels.

Statistical methods. At the time of the study design, the lit-
erature data on JSN progression were unclear, and a possible
extension of the follow-up time to 3 years was planned if radio-
logical progression was lower than expected. The initial sample
size calculation estimated that 960 patients would be necessary
for >90% power, assuming an SD of 0.7 and a 40% dropout rate
to detect a significant between-group difference in JSN of 0.3
mm at 2 years (two-sided Dunnett test, 5% type I error). This
was amended to 0.2 mm (£10%, ie, between 0.18 and 0.22 mm)
in May 2007, following new findings of a lower progression in
JSN in the placebo group than previously published [17], lead-
ing to an estimated sample size of 2127 patients. In March 2008,
the Executive Committee decided to prolong the study to 3
years, in view of results of a blinded re-estimation of radiologi-
cal pro-gression (212 patients) indicating JSN of 0.06+0.42 mm
after 1 year. The final estimated sample size was therefore 1600
patients allowing a treatment-placebo difference in JSN of 0.2
mm (£10%) at 3 years with an SD of 0.5 mm.

All efficacy analyses were conducted according to the
intention-to-treat (ITT) principle. The ITT population includ-
ed all randomised patients who had taken at least one dose of
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treatment and who had an assessable baseline and one post-
baseline evaluation of JSW.

Baseline characteristics are presented as numbers (%) or
mean +SD. Treatment-placebo difference in primary endpoint
from baseline to last value was analysed using a general linear
model with baseline, centre and gender as covariates, producing
esti-mates and SEs of the adjusted differences, 95% Cls
(Dunnett type) and p values (adjusted according to Dunnett-
Hsu [18]). A range of sensitivity analyses (described in online
supplementary table S1) were conducted to investigate the
impact of missing data on treatment effect. For secondary out-
comes, treatment-placebo differences in radiological and radio-
clinical progression from baseline to last value were analysed as
estimates of the between-group difference (SE) with associated
95% CI and p value () test). Treatment-placebo differences in
WOMAC scores and global knee pain were analysed using mixed
model for repeated measurements and the adjusted general lin-
ear model. Treatment effect was studied using a Mann-Whitney-
Wilcoxon test for CTX-II (non-Gaussian distribution). Safety
data are presented as number (%) of events.

The two-sided type I error rate was set at 5%. The results
were analysed by the Biostatistics Division of the Institut de
Recherches Internationales Servier, using SAS (V.9.1). The
main analysis was confirmed by the Department of Public
Health Epidemiology and Health Economics, University of
Liege, Belgium.

Role of the funding source. The Executive Committee was
responsible for the study design, interpretation of the results,
and manuscript preparation; they had full access to study data.
The sponsor was responsible for data management and statistical
analyses. The sponsor sup-ported the work of the Executive
Committee, but made no scientific or research decisions inde-
pendent of this committee.

Results

Three thousand four hundred and thirty-eight patients
were selected, 1683 were included and allocated to treatment
(558 strontium ranelate 1 g/day; 566 strontium ranelate 2 g/day;

and 559 placebo) and 974 (58%) patients completed the study
(figure 1). The ITT population included 1371 patients (82% of
randomised patients) followed for 29.8£10.5 months
(meantSD).

There were no relevant between-group differences at base-
line (table 1). Mean age of the randomised patients was 62.9+7.5
years with a majority of women (70%). Body mass index was
29.915.0 kg/m2. The target knee JSW was 3.50+0.84 mm at
baseline, patients were Kellgren and Lawrence grade 2 (62%) or
3 (38%) and total WOMAC score was 132.4+62.4 mm. The
mean duration of knee osteoarthritis was 76.7+77.7 months
(about 6.4 years). One thousand three hundred and four (76%)
patients reported a medical history of musculo-skeletal or con-
nective tissue disorders, mainly back pain (9%), arthralgia (8%),
osteopenia (5%) and osteoporosis (5%). At inclusion, 1148
(68%) patients were taking treatment for osteoarthritis, mainly
propionic acid-related treatments (18%), acetic acid derivatives
(12%) or anilides (32%). Only seven patients were taking glu-
cosamine and one chondroitin sulphate. In general, 39% of the
patients were receiving analgesics, and three patients systemic
corticosteroids for their osteoarth-ritis. There were no relevant
differences in baseline characteristics between completed and
withdrawn patients, between randomised and ITT populations
or between ITT groups at baseline (table 1).

Mean compliance was 93.3+9.3% (ITT population).
During the study, 1278 patients (76% of the randomised set)
received at least one concomitant treatment for osteoarthritis,
mainly propionic acid derivatives (25%), acetic acid deriva-
tives (18%) and anilides (39%). Forty-six per cent of the
patients took analgesics with an indication for osteoarthritis,
13 patients received glucosamine, three chondroitin sulphate,
and two a combination of the two agents; 5% of the patients
received systemic corticoids for their osteoarthritis. There was
no relevant between-group difference (see online supplemen-
tary table S2).

JSN in the placebo group was -0.37+0.59 mm over the
study. Treatment with strontium ranelate was associated with
significantly attenuated JSN versus placebo, with -0.23£0.56

Selected
Excluded (n=1755)* (n=3438)
- Radiological criteria (n=1485)
- Withdrawal of consent (n=130)
- Exclusion criteria (n=122)
- Investigator decision (n=3)
- Other (n=19) Randomised
(n=1683)
| ]
Placebo Strontium ranelate Strontium ranelate
(n=559) 1 g/day (n=558) 2 g/day (n=566)

Excluded from ITT (n=87)"

- No assessable post-basealine
evaluation (n=87)

- No assessable baseline
evaluation (n=1)

- No intake of treatment (n=3)

evaluation (n=113)
- No assessable baseline
evaluation (n=1)

Excluded from ITT (n=113)*
- No assessable post-baseline

- No intake of treatment (n=10)

Excluded from ITT (n=112)"

- No assessable post-baseline
evaluation (n=112)

- No intake of treatment (n=2)

ITT population (n=472)

ITT population (n=445)

ITT population (n=454)

Figure 1. Trial profile. ITT, intention to treat (population). *Patients could have more than one reason.
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Table 1 Demographical and clinical characteristics at baseline in randomised patients and in the ITT population

Randomised patients (N=1683) ITT population (N=1371)

Strontium ranelate  Strontium ranelate Strontium ranelate  Strontium ranelate
1 g/day (n=558) 2 g/day (n=566) Placebo (n=559) 1 g/day* (n=445) 2 g/day* (n=454) Placebo (n=472)*

Demographical parameters

Age (years) 62.4 (7.4) 63.5 (7.5) 62.8 (1.5) 62.3 (7.0) 63.1(7.3) 62.8 (1.3)
Sex (female) 394 (71%) 399 (71%) 392 (70%) 309 (69%) 311 (69%) 326 {69%)
Body mass index (kg/m?) 30.1 (5.1) 29.8 (4.8) 29.8 (5.1) 30.1 (5.1) 29.7 (4.8) 29.6 (5.1)
Disease characteristics (target knee)
Joint space width (mm) 3.45 (0.87) 3.54 (0.80) 3.51(0.83) 3.45 (0.86) 3.53 (0.80) 3.51(0.82)
Duration of knee osteoarthritis {months) 78.8 (78.1) 76.6 (78.9) 74.8 (76.3) 80.0 (77.9) 75.6 (76.6) 76.6 {76.8)
Kellgren and Lawrence scale
Grade 1 2 |=<1%) 1(<1%) - 2 (<1%) 1(<1%) -
Grade 2 341 (61%) 347 (61%) 350 (63%) 268 (60%) 274 (60%) 299 (63%)
Grade 3 214 (38%) 218 (39%) 209 (37%) 174 (40%) 179 (40%) 173 (37%)
Physical assessment
Swelling 92 (17%) 91 (16%) 104 {19%) 69 (16%) 70 (16%) 88 (19%)
Warmth 26 (5%) 17 (3%) 22 (4%) 20 (5%) 12 (3%) 14 (3%)
Effusion 70 (13%) 60 (11%) 72 (13%) 52 (12%) 46 (10%) 66 (14%)
Pain (VAS) (mm/100 mm) 52.6 (22.5) 55.6 (21.9) 53.7 (22.4) 51.6 (22.4) 56.7 (22.1) 53.7 (22.5)
WOMAC scalet
Total score 132.0 (62.0) 136.4 (62.5) 129.0 (62.5) 130.2 (60.9) 136.1 (62.6) 128.3 (62.0)
Pain subscore 427(213) 445 (21.8) 422 (218) 42.1(21.0) 44.7 (22.1) 41.8(215)
Stiffness subscore 46.8 (24.9) 48.3 (25.0) 45.5(25.2) 46.0 (24.7) 48.3 (24.6) 45.2 (25.0)
Physical function subscore 425 (21.9) 43.7 (22.5) 41.0 (22.4) 41.8 (21.4) 435 (22.7) 40.9 (22.3)

Data are number of patients (%) or means (SD).

*No significant difference for any variable between the corresponding groups for randomised or [TT patients.

TWOMAC score is measured on a 300-mm scale; WOMAC subscores are normalised to 100 mm.

ITT, intention-to-treat; VAS, visual analogue scale; WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index.

mm for 1 g/day and -0.27+0.63 mm for 2 g/day from baseline ses to assess the impact of missing data (see online supple-
to end (table 2). The estimate of the treatment-placebo dif- mentary table S1).

ference was significant for both dosages (p<0.001 for 1 g/day There were significantly fewer radiological and radio-
and p=0.018 for 2 g/day) (figure 2). Similar results were clinical progressors with strontium ranelate 1 and 2 g/day
found in the second reading and a range of sensitivity analy- (table 2). Treatment with strontium ranelate 2 g/day was asso-

Table 2 Outcomes in the intention-to-treat population (n=1371)

Strontium ranelate 1 g/day (n=445) Strontium ranelate 2 g/day (n=454) Placebo (n=472)
Difference versus Difference versus
placebo placebo
Value E (SE), (95% CI) p Value Value E (SE), {95% CI) p Value Value
Primary endpaoint, mean (SD)
Joint space width (mm) —0.23 (0.56) 0.14 {0.04) <0001 -0.27 (0.63) 0.10 (0.04) 0.018 —0.37 (0.59)
(0.05 to 0.23) (0.02 to 0.19)
Progression of disease, n{%)
Radiological progression™ 99 (22%) -10.80 (2.9) =<0.001 116 (26%) -17.50 (3.0) 0.012 156 (33%)
(—16.54 to —5.06) (—13.34 to —1.66)
Radioclinical progressiont 32 (8%) —3.94 (1.98) 0.049 28 (7%) —5.12 (1.91) 0.008 53 (12%)
(—7.83 to —0.05) (—8.86 to —1.37)
Symptoms of disease, mean (SD)¥
WOMAC total score (/300 mm) —41.8 (62.3) -1.3 (4.0 0.749 -51.9 (66.1) -8.0 (4.0) 0.045 —40.7 (69.1)
(—9.0 to 6.5) (—=15.7 to —0.2)
WOMAC pain subscore (/100 mm) —14.6 (22.6) 0.1(1.3) 0969 -19.1(23.7) -3.0(1.3) 0.028 —14.7 (23.5)
(-261t02.7) (—5.6 to —0.3)
WOMAC stiffness subscore (/100 mm) —15.6 (26.9) -1.0(1.6) 0523 -18.3(28.0) -2.5(1.6) 0.120 —14.0 (29.4)
(—4.11t0 2.1) (—5.6 to 0.6)
WOMAC physical function subscore [/100 mm) —12.2 {21.1) -0.411.3) 0772 -150(22.2) -2.2(1.3) 0.099 -11.7(23.2)
(-3.0t0 2.2) (—4.7 to 0.4)
Global knee pain (VAS), (/100 mm) —22.9 (29.0) —-0.24 (1.64) 0.884 -285 (28.3) —3.01 (1.60) 0.065 -24.2 (29.2)
(—3.45 t0 2.97) (—6.20 to 0.19)

Values are number (%] at end for progressors, mean (SD) change from baseline to end for symptoms.

*Joint space narrowing { JSN) =0.5 mm over 3 years

TJSN >0.5 mm and lack of improvement in WOMAC pain (<20%) pain over 3 years.

HWOMAC score is evaluated on a 300-mm scale; WOMAC subscores are normalised to 100 mm, and global knee pain is reported on a 100-mm scale.
VAS, visual analogue scale; WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index.
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ciated with significantly lower WOMAC total score (p=0.045)
and pain subscore (p=0.028), and a trend toward lower physi-
cal function subscore (p=0.099) and global knee pain
(p=0.065) (table 2, figure 2). None of these reductions was sig-
nificant at 1 g/day. Urinary CTX-II decreased in all groups,
and the between-group difference in the relative change was
significant for both dosages versus placebo (p=0.003 for 1
g/day and p=0.021 for 2 g/day).

The change in JSW from baseline was significantly dif-
ferent from placebo in both treatment groups at 12, 24 and 36
months, with no difference between the dosages at any time
(p=0.601 at 12 months, p=0.149 at 24 months and p=0.311 at
36 months). The reduction in total WOMAC score and pain
subscore was numerically greater with treatment than placebo
at every visit, with a significant between-group difference for
pain subscore at 36 months (p=0.029 for 2 g/day). The treat-
ment-placebo difference in radiological and radioclini-cal
progressors was significant in both treatment groups at every
visit (figure 3).

Strontium ranelate was well tolerated (table 3) [19]. The
rate of venous thromboembolic events was <1% in all groups,
and there were no cases of drug reaction with eosinophilia and
systemic symptoms. There were no relevant differences in clini-
cal or laboratory parameters, with the possible exception of
creat-ine phosphokinase, which increased from baseline with
treatment (11.7£85.6 and 20.7£104.4 1U/1 with 1 and 2 g/day,
respectively), but not placebo (-0.4£68.1 1U/1); eight patients
(three, one and four patients in the 1 g/day, 2 g/day, and place-
bo groups, respectively) had values greater than five times the
upper limit of normal.

Discussion

Our results demonstrate that strontium ranelate has struc-
ture-modifying activity in patients with knee osteoarthritis, with
significantly smaller degradations in JSW over the study
(p<0.001 for 1 g/day and p=0.018 for 2 g/day vs placebo). There
were fewer patients with radiographical and radioclinical pro-
gression of osteoarthritis in the treatment groups. Additionally
to this structural effect, symptomatic improvement was
observed, with a significant impact on WOMAC total score and
pain subscore (p=0.045 and p=0.028, respectively), and a trend
towards improvement in global knee pain (p=0.065) at 2 g/day,
but not 1 g/day. The safety profile of strontium ranelate was sat-
isfactory, in line with knowledge of this agent [20, 21]. There was
a slight mean increase in creatine phosphokinase in the treated
groups as previously described for strontium ranelate [20].
Pooled analysis in osteoporotic patients treated with strontium
ranelate showed that increases were mainly mild, transient and
reversible [22]; they were not asso-ciated with any clinical mus-
cular symptoms.

These results come from a single study with a large sample
size. The robustness of our observation of a structure-modifying
effect for strontium ranelate is demonstrated by a range of sensi-
tivity analyses and the rigorous methodology used for radiogra-
phy acquisition and reading [10]. In this context, the trial was
carried out in accordance with current European and US regu-
latory guidelines [23, 24] in terms of design and efficacy evalua-
tion.

Osteoarthritis is not a uniform disease entity, and different
phenotypes clearly exist, driven by variable changes in bone, car-
tilage and synovium; the links between these phenotypes are
unclear [1]. Strontium ranelate may exert structure-modifying
effects through influences on chondrocyte and bone cell func-

OpurvHanbHbIE MCCNEfOBaHUSA

tion. Evidence to support an action on cartilage via chondro-
cytes includes: the treatment-placebo difference in urinary
CTX-II in our study, which suggests lower cartilage metabolism
and possibly reduced osteophyte formation; a report that stron-
tium ranelate stimulates cartilage matrix formation in vitro [5],
implying restoration of the balance between chondrocyte forma-
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Figure 2. Effect of strontium ranelate on outcomes in knee os-
teoarthritis from baseline to end. (A) Change in joint space width
(mm). (B) Change in total Western Ontario and McMaster Universi-
ties Osteoarthritis Index (WOMAC) score. (C) Change in WOMAC
pain subscore. p Values are presented versus placebo.
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A. Radiological progressors
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Figure 3. Impact of strontium ranelate on disease progression: per-
centage of patients who were radiological progressors (JSN >0.5 mm
vs baseline, top) and radioclinical progressors (JSN >0.5 mm and
lack of improvement in WOMAC pain (<20%) vs baseline, bottom) at
12, 24, and 36 months. p Values are presented versus placebo.

tion and resorption; a direct effect of strontium ranelate on pro-
teoglycan synthesis [5]; and an indirect effect on insulin growth
factor-1 (IGF-1) [6, 25].

Strontium ranelate is known to influence bone; however,
it is unclear whether its effect on cartilage is direct or second-
ary to an effect on subchondral bone. Defective subchondral
bone metabolism in osteoarthritis could modify chondrocytes
in cartilage via local factors released during subchondral bone

remodelling [26]. Strontium ranelate may decrease in vitro
subchondral bone resorption via the osteoprotegerin/RANK
ligand pathway in subchondral osteoblasts and by downregulat-
ing metalloproteases 2 and 9 [4]. Similar findings have been
reported for strontium ranelate in osteoporotic bone [27, 28].
These effects on subchondral bone may directly alter the pro-
gression of osteoarthritis, or modify cartilage response to
mechanical loading.

We observed differential effects of the two doses of
strontium ranelate: structure appeared to be modified at both
1 and 2 g/day, while symptoms required 2 g/day for significant
amelioration. This supports published evidence for different
actiological pathways in structural and symptomatic
osteoarthritis [29]. Osteoarthritic pain may have several caus-
es (synovitis, osteophytes and bone marrow oedema), which
are all related to inflammation or bone, rather than cartilage,
which is considered to be aneural. We could hypothesise that
both dosages affect the actiological pathways leading to struc-
ture modification, but only 2 g/ day has an additional effect on
pain, possibly through its action on bone though further clin-
ical and preclinical studies are required to explore this in more
depth. In line with this, strontium ranelate has strong dose-
dependent effects on bone mineral density in osteoporosis
with a clinical effect at 2 g/day [30]. Further evidence to sup-
port heterogeneity between structure and symptoms is the
inconsistency noted between radiological grade and knee pain
or function [31, 32]. Alternative interpretations include floor
and ceiling effects in pain outcome measures; and the fluctu-
ating symptomatic natural history of osteoarthritis [33]. These
results raise the interesting question of whether structure
modification and pain relief can both be gained by a single
drug or whether a combination of drugs would be necessary in
osteoarthritis.

Strontium ranelate 2 g/day would therefore be the most
appropriate dosage for clinical practice since it was associated
with a 27% reduction in radiological JSN (a surrogate of carti-
lage loss) versus placebo. This translates into nearly a year of
average radiological osteoarthritis progression saved over 3 years.
Moreover, our results imply that 14 patients (95% CI 9 to 57)
would need to be treated with 2 g/day strontium ranelate over the
study duration to prevent one case of radiological progression
2>0.5 mm, a threshold known to predict osteoarthritis-related
surgery [34]. Moreover, the modification of structure observed in
patients with knee osteoarthritis with strontium ranelate in our

Table 3 Emergent adverse events according to the summary of product characteristics' and those leading to drug withdrawal

Patients with an event (%)

Strontium ranelate Strontium ranelate

Patients with an event leading to treatment withdrawal (%)

Strontium ranelate Strontium ranelate

1 g/day (n=548) 2 g/day (n=564) Placebo (n=556) 1 g/day (n=548) 2 g/day (n=564) Placebo (n=556)

Gastrointestinal disorders

Diarrhoea 32 (6%) 44 (8%) 24 (4%) 6 (1%) 9 (2%) 8 (1%)

Nausea 19 (4%) 21 (4%) 21 (4%) 5 (0.9%) 7 (1%) 3 (0.5%)

Vomiting 11 (2%) 9 (2%) 1 {0.2%) 2(0.4%) 3 (0.5%)
Venous thromboembolism events

Deep venous thrombosis 4{0.7%) 1 ({0.2%) 1(0.2%) 2 (0.4%) 1(0.2%) -

Pulmanary embolism 2 (0.4%) 2 (0.4%) 1(0.2%) 1(0.2%) 1(0.2%) 1{0.2%)
Skin and subcutaneous disorders

Dermatitis 1(0.2%) 5 (0.9%) 1 (0.2%) - 1(0.2%) -

Allergic dermatitis 8 (2%) 6 (1%) 3 (0.5%) 2 (0.4%) 4(0.7%) 2 (0.4%)

Eczema 5 {0.9%) 11 (2%) - 1(0.2%) 1(0.2%)

Rash 4(0.7%) 4(0.7%) 10 (2%) 1(0.2%) 1(0.2%) 2 (0.4%)

Data are number of events or number of patients (%) in patients included in the study who had taken at least one dose of study drug.
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study is clinically relevant, since it is accompanied by a benefi-
cial effect on symptoms.

There are several limitations to our study. One is the dif-
ficulty of evaluating the magnitude of pain changes due to
both a relatively high placebo response, which is common to
all other osteoarthritis trials [35], and the difficult interpreta-
tion of changes evaluated as means as opposed to individual
improvements. The dropout rate (14% annualised; mostly for
non-medical reasons (consent withdrawal)) could be regarded
as a limitation; however, the annualised rate is similar to those
reported for other osteoarthritis trials (11% to 16%) [17, 33,
36—40]. Aside from a possible role of the disease itself, the rate
of withdrawals may be affected by study duration and the
number of assessments in a relatively young population. This
was anticipated in the sample size calculations, and sensitivi-
ty analyses demonstrated minimal impact of missing data.
Moreover, the baseline characteristics of dropouts were simi-
lar to those of the ITT population and completers, implying
that premature withdrawal did not lead to the selection of a
particular subpopulation. Another limitation is the possibility
of different phenotypes in osteoarthritis [1], suggesting that
strontium ranelate might be more effective in certain sub-
groups of osteoarthritis patients, for example, those with dom-
inant sub-chondral bone changes. Finally, like all studies of
this type, potential causes of radiographical JSN other than
cartilage thinning, such as meniscal extrusion, cannot be
excluded.

In conclusion, treatment with strontium ranelate 1 and 2
g/day was associated with a significant effect on structure in
patients with knee osteoarthritis. Additionally to this structure-
modifying activity, there was a beneficial effect on symptoms at
2 g/day.
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